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Disclaimer

We do not guarantee the information in this document. The presence of a class or method in
this document does not guarantee it will exist and./or work as described
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Introduction

Thisdocument describesthe Ruby interface forInfoWorks ICM, InfoAsset Desktop and WS
Pro. It assumesa degree of familiarity with Ruby and withthe terminology of object-
oriented programminge.g. ‘class ' method

Ul and Exchange

Scripts may be run both from

a) theuserinterface of InfoWorksICM, InfoAsset Desktop and WS Pro

b) the separately licensed InfoWorksICM Exchange, InfoAsset Exchangeand WS Pro
Exchange products, which run from the command line without displaying a
graphicaluserinterface.

Whilstthere isa great degree of overlap between the functionality available when running
scripts from the userinterface and that available within the Exchange products, some
functionality isonly available with one orthe other. The distinctionbetweenthe two is
broadly speaking asfollows:

1 Within the userinterface, scriptsare run whena GeoPlan isopendisplayinga
network, possibly with a guest network loaded. The scripts may manipulate the
datain the network, performimports and exports using the Open Data Importand
Exportcentres, commitand revert changes, and display somesimple user
interface features. The scripts may not manipulate tree objects except selection
lists, and may notopen and close databases, set up and run simulations etc.

2. Fromthe Exchangeapplications, users may in addition manipulate tree objects,
create databases, setup andrun simulations etc, however the userinterface items
available fromthe ICM / InfoAsset Desktop / WS Pro Exchange userinterfaces wil
notbe available.

Important note - users must note that the flexible nature of the Ruby scripting language
means that the language is almost infinitely flexible, the embedding of the language within the
InfoWorks ICM / InfoAsset Desktop /WS Pro applications is intended primarily for the
manipulation of data via the product’s APIs, and it may not be possible to get other Ruby
libraries etc. working within InfoWorks without problems and it will not be possible to provide
support for such attempts. If you aspire to use Ruby within the Innovyze products for tasks not
centred on the products'APIs you should consult with Innovyze to get advice as to the
feasibility of what you are intending to attempt.

Notational Conventions
Example code willbe shownin anon-proportionalfonte.g.

puts 'Hello Word’
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Running Scripts

Running Scripts from the IExchange prograoms

The Exchangeapplications are run by running the IExchange program from the command
line with suitable arguments. The two requiredarguments are the scriptname and the
application code

Relative pathsare permitted for the script names butif you are runninga script from the
currentworking directory thenthis follows the convention (inherited from the ‘'normal Ruby
program)of requiring the scriptnameto be precededby ./

The applicationcodeare:
ICM for ICM Exchange

IA forInfoAsset Exchange
WS for WS Pro Exchange

Note thatthe applications are separate i.e.if you have installed the Innovyze Workgroup
ClientforICM and/orInfoAsset Manager you can use thefirst2 command linearguments
(if you have the appropriate licences), andif you have installed WS pro you can use the 3,

eg.

IExchange c:\temp\script.rbICM
IExchange ./script.rb 1A

IExchange \\server\dir\script.rb WS

It is possible to provide more arguments to the script with the extraarguments following
the applicationcode eg.

IExchange c:\temp\1.rb WS one two three four

The normalruby mechismisused here of passing the argumentsin an array of strings
called ARGV. Note thatthe application codelSincludedin thatarray so with the example
above the following script

puts ARGV.size

(0...ARGV.size).each do |i]
puts "#{i} '#{ARGV[i]}'"

end

willgive the following output

5

0 'ws'

1 'one'

2 "two'

3 'three'
4 'four'

Running scripts from the Ul
Ruby scripts may be run fromthe userinterface whenanetwork of any type isopen.
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file://///server/dir/script.rb

The menuitemsto run them can be found on the Network' menu.,
‘Run Ruby script.” allowsthe userto selecta scriptfile, the default suffixbeing “rb",

Once scriptsare run the output directedto ‘'standard output'eg. by using the command
puts(eg 'puts 'hello world")isdisplayed. Thisoutputisnotcurrently displayed
synchronously asthe scriptisrun, though thismay change in a future release of the
software.

The lastten scripts run are savedin a list and accessed via the ‘Recent scripts' menu item.,
Inall 3 Ulproductsitis possible to configure useractions to run Ruby scripts.

The actionsappearin the ‘Actions'menuand toolbarand are configuredusingthe ‘User
customactions'and ‘Sharedcustom actions' menuitems on the 'Master database settings'
menuitem ofthe File'menu. see the product'shelp for further details.

In ICM andInfoAsset Manageritis also possible to configure alist of ‘add ons'that can be
run viaan extra menu - see Appendix 5.
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The Exchange Object Model

The classes provided are as follows:
W SApplication

The WSApplication class represents the top-level of the application. It consists purely of
class methods. These methods fallinto three categories:

a) Onesthatgetandsetsettingsglobalto the application

b) Onesthatcreate and opendatabasesrepresented by the \WSDatabase class

¢) Runningsimulations - these methodsallow access to advanced features of
running simulations viathe simulationagent.

\X/ SDatabase

The W SDatabase class represents masterand transportable databases.

¥ SModelObjectCollection

The WSModelObjectCollection class represents collections of objects of class
WSModelObject and the classes derived from it, WSNumbatNetworkObject ICM and
InfoAsset), W SNetworkObject (WS Pro) and W SSimObject.

¥/ SModelObject

The WSModelObject class representsindividual tree objects e.g. selectionlists, stored
queries, ICMrunsetc.

\W¥hen oneofthe methods of WSDatabase / \WSModelObject returnsa model object, the
actualclass of the objectreturned willbe determined at run time and an object ofthe
appropriate type willbe returned e.g. WSNumbatNetworkObject for network types,

W SSimObject forsimulations.

W SNetworkObject (WS Pro only)

The WSNetworkObject classis derived from the W SModelObject class. It represents the
lock version-controlled objectsin WS Pro.

¥ SNumbatNetworkObject

The WSNumbatNetworkObject classis derived from the W SModelObject class. It
representsnetworksin ICMand InfoAsset, specifically both types of asset network and the
modelling network. Italso represents the merge version-controlled objectsin WS Pro.

¥ SSimObject

The WSSimObject classis derived from the WSModelObject class. It representsan
InfoWorks ICM simulation object. In ICM, it can also representthe Risk Analysis Resultsand
Risk Analysis Sim objects.

W SRiskAnalysisRunObject (/ICM Only)

The WSRiskAnalysisRunObject classis derived from the WSModelObject class. It
representsan InfoWorks ICMrisk analysis run object.

Innovyze

Empowering water experts



W SRunScheduler (WS Pro only)

WS Pro Exchange works slightly differently from ICMin its mechanism for setting up runs,
making use of a specific class to do so ratherthan having a method of W SModelObject.

W SRun (WS Proonly)

In WS Pro the runsare of class WSRun, derived from W SModelObject. They haveone
additional method, run’.

X/ SOpenNetwork

The WSOpenNetwork class also represents networks. Thedistinction between thetwo
classesis describedbelow.

¥/ SRowObjectCollection

The WSRowObjectCollection class representsa collection of objects which isdesigned to
be iterated through. Obtaining a WSRowObjectCollection and iterating throughitis more
efficientthanobtaininga vector of WSRowObject objects.

X/ SRowObject

The WSRowObiject classrepresentsindividual objectsin the network e.g.anode,a CCTV
survey etc.

When oneofthe methods of WSOpenNetwork, WSRowObjectCollection, WSRowObject
etc. returnsan objectin the network, the actual class of the object willbe determined at

run time and an object of the appropriatetype willbe returned e.g. WSNode foranode,
W SLinkfora link or WSRowObject othenwise.

\X¥/SNode

The WSNodeclassisderived from the WSRowObject class. It represents individualnodes
inthe network

W SLink

The WSLink classisderived from the W SRowObject class. It representsindividuallinksin
the nework

W SStructure

The W SStructure classrepresents the data storedin a ‘'structure blob'fieldin a
WSRowObject (orderived class). Itis largely a collection class, containing a collection of
W SStructureRow objects, each of whichrepresentsa single row in the ‘structure blob'.

W SStructureRow

The WSStructureRow class representsarow in a ‘structure blob'field in a WSRowObject
(or derived class).

X STablelnfo

The WSTablelnfo classrepresentsinformation about the table i.e. about the table itself
ratherthan individual objects contained in that table in a particular network.
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X/ SFieldInfo

The WSFieldinfo classrepresentsinformationabout afieldie.aboutthe field forthe table
ratherthan the field foran individualobject containedin that table.

X SSWMMRunBuilder

SWMMrunsworksslightly differently from Info\W orks runsin ICM. The mechanism for
setting up runs makes use of a specific class to do so ratherthan havingamethod of
WSModelObject Itisalso slightly differentin detail from the W SRunScheduler for WS Pro
runs.

W SCommits

The WSCommitsclassisa collection class represents the information about the collection
of commitsforanetwork. Thisappliesto all version-controlled objectsin ICMand
InfoAssetand merge version-controlled objectsin WS Pro.

W SCommit
The WSCommit class represents the information about one of the commits fora network.

Thisappliesto all version-controlled objects in ICM and InfoAssetand merge version-
controlled objectsin WS Pro.

W SValidations (ICM ./ WS Pro only)

The WSValidations represents the results generated by the validation of anetwork. Itis
essentially a collection class, containing a collection of WSValidation objects, each of
which represents a single validation message whichwould appearin a separate row if the
validation were performed withinthe userinterface of the software.

W SValidation (ICM /WS Proonly)

The WSValidation class represents the information about one of the individual validation
messages foundwhen performing the validation.

W SRunScheduler (WS Pro only)

Thisclass isusedfor setting up runsin WS Pro Exchange. The mechanism used is different
from thatfollowedin ICMExchange.

W SRun (WS Proonly)

Thisclassisusedto do the actually running of runsin WS Pro Exchange.
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WSNumbatNetworkObject /
WSNetworkObjectvs WSOpenNetwork

Networks(modeland asset) are represented by three object types:
WSNumbatNetworkObject, W SNetworkObject and W SOpenNetwork. These may be
thoughtofascorresponding to the difference betweena file on adisk, which has attributes
such asitsname, size etc., andan open file handle which can be read from and/or written
to. Alternatively, itmay be viewedas the difference between a closed network viewed in
the explorertree and a network whichis opened. Most operations looking at oraltering the
network data must be performed on a WSOpenNetwork, although thereis some overlap
as some methodsthataffect the network data, particularly those usedin InfoAsset
Exchange, are also available as methods of the WSNumbatNetworkObject class.

The process of getting a WSOpenNetwork from a W SNumbatNetworkObject /

W SNetworkObject may be thought of asbeing akinto opening a network fromthe tree in
the software by draggingitto the background, orright-clicking on itand thenselecting the
‘Open'menuitem.

Methods

Unlessnoted, methods return nil

Inthe examples below example pathsare given, these willof course be differentin real-
life cases.

Datesand Times

The DateTimeclass provided by the Ruby core library isused to represent datesand
times. Accordingly, if you use any methods getting, setting or othenwise returning dates
you willneedtoinclude thedate headerusing

require 'date'

The defaultto_simplementationforthe Date Time class can be overriddento providea
more normaldate andtime formate.g.asfollows

class DateTime
def to_s
return strftime('%d/%m/%Y %H:9%M:%S"')
end
end

Ruby'sbehaviourmeansthatyou can add thismethod in your code and have this method
calledas you would hope.

10
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You willtypically wantto create Date Times using the new methodwhich is of the form

DateTime.new(yearmonth,day,hours minute,seconds) e.g.

myDate=DateTime.new(2012,7,23,12,34,56.789)

As ICM Exchange doesnothave a Ruby datatime class specifically to represent the use of
timesinICMsimulations, in whichboth relative times and absolute times are used, the
following convention is used:

Absolute times are represented as a DateTime object, relativetimes as a negative double - a
timein seconds.

Thisdoesnotapply to WS Pro, which doesnothave relative times.

Haondling objects at the master daotabase
level

By ‘at the masterdatabase level we mean atthe levelof handlingobjectsthatappearin
the database tree ratherthan within an individualnetwork.

By and large thisfunctionality is only available in ICM Exchange, InfoAsset Exchangeand
WS Pro Exchange.

The classesthatare of mostrelevance here are WSDatabase, W SModelObjectCollection
and WSModelObject.

Objectsin the tree are typically represented twoways - by type of object (e g.is isa Run,
an Asset Group, a SelectionListetc)andID,a numberwhichappearsin the property sheet
when ‘properties'is selected foran objectin thetree, orby a scripting path. The scripting
path can be thoughtofas beingroughly analogousto the path of afile e.g.'C:\program
files (x8BN\innovyze\innovyzewc.exe. They are described in more detailbelow.

If I have the scripting path foran object, either obtained using a Ruby method, orworked
out'by hand', you can getaccessto the object and then call whatever methods you desire
onit

Forexample (in InfoWorks ICM, thoughthe principleisapplicable to the other products) if |
know the scripting path of asimulationis

>MODG~Basic Initial Loss Runs>MODG~Initial Loss Type>RUN~Abs>SIM~M2 -
60

and | wish to exporta full binary resultsfile, | can simply write the following script:

db=WSApp1ication.open

mo=db .model_object '>MODG~Basic Initial Loss Runs>MODG~Initial Loss
Type>RUN~Abs>SIM~M2 -60"
mo.results_binary_export nil,nil, " 'd:\\temp\\sim.dat'

11
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When developing scripts, orwhenrunning an ad-hoc script, a ‘quick and dirty  way of
identifying an object can often be by usingitstype and ID.

Forexample,ifl wantto exporta rainfalleventtoa CSV file,| can simply look upitsIDin
the tree in the userinterface and write the following script:

db=WSApp1ication.open
mo=db.modeT_object_from_type_and_id 'Rainfall Event',18
mo.export 'd:\\temp\\myfile.csv','csv'

Clearly thiscan be donein the userinterface, but simple scriptslike thiscan formthe
building blocks formore complexscriptsin whichyou process the filesin Ruby, oruse
Rubyto call other programs via COMinterfaces orsimilar.

As wellas obtaining objects by path and type and ID it is also possible to obtain them by
type and name using thefind_child_model_object method of a group, or
find_root_model_object of a database.

Itis possible to find all the objectsin the root of the database using theroot_model_objects
method ofthe databasee.g.

db=WSApp1ication.open

db.root_model_objects.each do |o]
puts o.path

end

Similarly, itis possible to find all the objects which are children of a given object using the
children method of the parent object.

Thiscode, therefore, findsallthe objects whichare childrenof objectsin the root of the
database.

db=WSApp1ication.open
db.root_model1_objects.each do |o]

o.children.each do |c]

puts c.path

end
end
These methods can be usedrecursively to find allthe objectsin the database. The
technique used in the example below isa breadth first search'ie. we start by finding the
objectsin the rootof the database and putting themin an array. Thereafter we takethe first
objectin the array, findits children, add them ontothe end of the array and remove thefirst
object.

db=WSApp1ication.open
toProcess=Array.new

12
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db.root_model_objects.each do |o]
toProcess << o

end

while toProcess.size>0
working=toProcess.delete_at(0)
puts working.path
working.children.each do |c|

toProcess << c

end

end

Note use of delete_at(0) whichreturnsthe firstitemin the array whilstat the same time
removingitfromthe array - the old second item becomesthe firstetc.

In both the examplesabovethe snippets of code output the paths of the found objects but
inreal life you willwantto do something else witheach object found.

Where \WSModelObject objects are specified in parameters of othermethods, they can be
passedas

e Avrubyobject
e TheobjectsID(if the parametercan only be of one objecttype)
e Thepathofthe object

Scripting paths

The purpose of a scripting path isto uniquely identify an objectin a database by givingits
name andtype, the nameandtype of the group in which itis containedifany, the groupin
which thatgroupiscontainedifany andso on. Thisisvery like the way the path of afile
givesthe name of the file, the name of the directory in which itis contained, the name of
the directory in which thatdirectory is contained and so on.

Since, however, itis possible to have objects of the same name of different typesin the
same group (e.g.you can have a stored query and a selection list both called My Nodes'in
the same group), the names need to be made non-ambiguous by adding the object types
to them.

The pathsalwaysbeginwith >, then eachobjectin the tree isformed by takingthe object
type's'short code'(as given in the table below), following this with a ~then adding the
name so, forexample, arainfallevent \Winter520'in a modelgroup ‘West'in amaster
group ‘General hasthe path:

>MASG~General>MODG~North>RAIN~Winter 5 20

If the name of any objectin the scripting path foran object contains the characters ~or >,
then those charactersare ‘escaped’ witha backslash. The backslash characterisalso
escaped with anotherbackslash.e. g.a mastergroup with the unlikely name

My Master >>>~~~\\ Group
Willhave the path

>MASG~My Master \>\>\>\~\~\~\\\\ Group
See appendix g forthe shortcodes

13
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Handling objectswithin a network

By ‘withinanetwork'we referto the navigating between, adding, deleting andaltering
objects within anetwork, e g.adding a node, changing the groundlevelofanode etc.

The mostrelevant classeshere are \WSOpenNetwork, \WSRowObject collectionand
W SRowObjectand the classes derived fromit.

Before operating onindividualobjects within a network itisnecessary to objecta
WSOpenNetwork object. The mechanism for doing thisis different between use of the
Ruby scripting functionality within the software's userinterfaceand viathe Exchange
products:

Within the userinterface, obtain the WSOpenNetwork object forthe current network by
using the current method of the W SApplication classi.e.

on=WSAppTication. current_network

From the Exchange products youshould obtainthe W SOpenNetwork by use of the open
method of the WSNetworkObject or W SNumbatNetworkObject classi.e.

db=WSAppTication.open
net=db.model_object_from_type_and_id 'Model Network',?2
on=net.open

Having obtained the WSOpenNetwork objectitis possible to obtain
WSRowObjectCollectionand WSRowObject (both individually and in arrays) fromiit.

Todothisitis generally necessary to know thetable nameor category.

Thetable namesusedare the internaltable names. Theseare notgenerally usedin the
software'suserinterface but can be seenin the exported CSV files. They are typically of
the form prefix_nameor prefix_parts_of _name(i.e. lower-case strings, beginning witha
prefixand with words separated by underscores). The prefixes are asfollows:

modelnetworks ICM Exchange) -hw

collection networks (InfoAsset Exchange) - cams

distribution networks (InfoAsset Exchange) - wams

WS Pro modelnetworks (WS Pro Exchange) -wn

WS Pro controls (WS Pro Exchange) —wn _ctl

e.g. hw_node, cams_manhole, wams_manhole, wn_node, wn_ctl_node

Categoriesare usedto obtainthe objectsin more thanonetable; the most common use of
a categoryisto obtain all of the nodesorlinksin anetwork regardless of the typesofthe
individualnodesorlinks

14
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The categoriesare asfollows:
'_nodes'-all nodes
"_links' - all links
'_subcatchments' - all subcatchments (modelnetworks only)

'"_other' - otherobjects

The listsof tablesfor the typesof network are as follows:

Model Network Tables

2Dboundary hw_2d_boundary_line
2D pointsource hw_2d_point_source
2Dzone hw_2d_zone

2Dzone defaults hw _2d_zone_defaults
Bankline hw _bank_survey
Base linear structure (2D) hw_2d_linear_structure
Bridge hw _bridge
Bridgeinlet hw _bridge_inlet
Bridge opening hw _bridge_opening
Bridge outlet hw _bridge_outlet
Channel hw _channel
Channeldefaults hw _channel_defaults
Channelshape hw _channel_shape
Conduit hw _conduit
Conduitdefaults hw _conduit_defaults
Cross section line hw _cross_section_survey
Culvertinlet hw _culvert_inlet
Culvertoutlet hw _culvert_outlet
Flap valve hw _flap_valve

Flow efficiency hw _flow_efficiency
Flume hw _flume
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Generalline

hw_general_line

Generalpoint

hw _general_point

Ground infiltration

hw _ground_infiltration

Head discharge

hw _head_discharge

Headlosscurve

hw _headloss

IC zone - hydraulics (2D)

hw _2d_ic_polygon

IC zone - infiltration 2D)

hw_2d_inf_ic_polygon

IC zone - waterquality (2D)

hw _2d_wq_ic_polygon

Infiltration surface 2D)

hw _2d_infil_surface

Infiltration zone (2D)

hw _2d_infiltration_zone

Inline bank

hw _inline_bank

Irregularweir

hw _irregular_weir

Landuse

hw _land_use

Large catchment parameters

hw _large_catchment_parameters

Mesh zone

hw_mesh_zone

Network resultsline 2D)

hw _2d_results_line

Network results point (1D)

hw _1d_results_point

Network results point(2D)

hw _2d_results_point

Network results polygon (2D)

hw _2d_results_polygon

Node hw_node

Node defaults hw_manhole_defaults
Orifice hw _orifice

Polygon hw _polygon

Porous polygon

hw _porous_polygon

Porouswall hw _porous_wall
Pump hw_pump

RTC data hw_rtc

RTK hydrograph hw _unit_hydrograph

Riverdefaults

hw _river_reach _defaults
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Riverreach hw _river_reach
Roughnesszone hw _roughness_zone
Runoff surface hw _runoff_surface
Screen hw _screen

Shape hw _shape

Sim parameters

hw _sim_parameters

Siphon

hw _siphon

Sluice

hw _sluice

Sluice linear structure (2D)

hw _2d_sluice

Snow pack

hw _snow_pack

Snow parameters

hw _snow_parameters

Storage area

hw _storage_area

Subcatchment

hw _subcatchment

Subcatchment defaults

hw _subcatchment_defaults

Usercontrol

hw _user_control

\Water quality parameters

hw_wq_params

\Xeir

hw _weir

Collection Network Tables

Approvallevel

cams_approval_level

Blockage incident

cams_incident_blockage

CCTVsurvey

cams_cctv_survey

Channel

cams_channel

Collapseincident

cams_incident_collapse

Connectionnode

cams_connection_node

Connection pipe

cams_connection_pipe

Connectionpipenamegroup

cams_name_group_connection_pipe

Cross section survey

cams_cross_section_survey

Customercomplaint

cams_incident_complaint
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Data logger

cams_data_logger

Defence area

cams_defence_area

Defence structure

cams_defence_structure

Drain test

cams_drain_test

Dye test

cams_dye_test

FOGinspection

cams_fog_inspection

Floodingincident

cams_incident_flooding

Flume cams_flume
GPS survey cams_gps_surnvey
Generalasset cams_general_asset

Generalincident

cams_incident_general

Generalline

cams_general_line

Generalmaintenance

cams_general_maintenance

Generalsurvey

cams_general_survey

Generalsurveyline

cams_general_survey_line

Generator

cams_generator

Manhole repair

cams_manhole_repair

Manhole survey

cams_manhole_survey

Material

cams_material

Monitoringsurvey

cams_mon_survey

Node

cams_manhole

Node name group

cams_name_group_node

Odorincident

cams_incident_odor

Order cams_order
Orifice cams_orifice
Outlet cams_outlet
Pipe cams_pipe

Pipe clean cams_pipe_clean

Pipe hame group

cams_name_group_pipe
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Pipe repair

cams_pipe_repair

Pollution incident

cams_incident_pollution

Property

cams_property

Pump

cams_pump

Pump station

cams_pump_station

Pump station electrical maintenance

cams_pump_station_em

Pump station mechanicalmaintenance

cams_pump_station_mm

Pump station survey

cams_pump_station_survey

Resource cams_resource
Screen cams_screen
Siphon cams_siphon
Sluice cams_sluice

Smoke defect observation

cams_smoke_defect

Smoke test cams_smoke_test
Storage area cams_storage
Treatmentworks cams_wiw

Userancillary

cams_ancillary

Valve cams_valve
Vortex cams_vortex
\X/ eir cams_weir
Zone cams_zone

Distribution Network Tables

Approvallevel

wams_approval_level

Borehole

wams_borehole

Burstincident

wams_incident_burst

Customercomplaint

wams_incident_complaint

Data logger

wams_data_logger

Fitting

wames_fitting
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GPS survey wams_gps_survey
Generalasset wams_general_asset
Generalincident wams_incident_general
Generalline wams_general_line
Generalmaintenance wams_general_maintenance
Generalsurvey wams_general_survey
Generalsurveyline wams_general_survey_line
Generator wams_generator

Hydrant wams_hydrant

Hydrant maintenance wams_hydrant_maintenance
Hydranttest wams_hydrant_test

Leak detection wams_leak_detection
Manhole wams_manhole

Manhole repair wams_manhole_repair
Manhole survey wams_manhole_survey
Material wams_material

Meter wams_meter
Metermaintenance wams_meter_maintenance
Metertest wams_meter_test
Monitoringsurvey wams_mon_survey

Node name group wams_name_group_node
Order wams_order

Pipe wams_pipe

Pipe name group wams_name_group_pipe
Pipe repair wams_pipe_repair

Pipe sample wams_pipe_sample
Property wams_property

Pump wams_pump

Pump station wams_pump_station
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Pump station electrical maintenance

wams_pump_station_em

Pump station mechanicalmaintenance

wams_pump_station_mm

Pump station survey

wams_pump_station_survey

Resource wams_resource
Surface source wams_surface_source
Tank wams_tank
Treatmentworks wams_wtw

Valve wams_valve

Valve maintenance

wams_valve_maintenance

\Water quality incident

wams_incident_wg

Zone

wams_zone

XS Pro Network Tables

CustomerPoint wn_address_point
Customer Point Allocation wn_address_point_allocation
Polygon Category wn_category
ChannelShape wn_channel_shape

Area Group wn_componentset_area
Node Group wn_componentset_node
Link Group wn_componentset_pipe
Pump Station Group wn_componentset_pump
Reservoir Group wn_componentset_res
DemandArea wn_demand_area
DigitiseValues wn_DigitiseValues

Fixed Head wn_fixed_head
FloatValve/Inlet wn_float_valve

Hydrant wn_hydrant

Spatial Data wn_incdent_report

Land Use wn_landuse

Meter wn_meter

Meter Construction wn_meter_construction
Node wn_node

Non Return Valve wn_non_return_valve
Open Channel wn_open_channel

Pipe wn_pipe

Pipe Material wn_pipe_material

Innovyze

Empowering water experts

21




Polygons wn_polygon
Node Polygons wn_polygon_node
PRD Curve wn_prd_curve
PrunedLink wn_prunes

Pump Station wn_pst

Pump wn_pump
Reservoir wn_reservoir
TransferNode wn_transfer_node
Valve wn_valve

Valve Curve wn_valve_curve
Well wn_well

e.g.toobtain allthe nodesasa WSRowObjectCollection object

roc=on.row_object_collection('_nodes")

To obtainthemasan array of WSRowObject objects

ro_vec=on.row_objects('_nodes"')

In both casesthe resultant WSRowObjectCollection orarray can be iterated throughe g.
thisexample, whichfindsthe smallest x coordinate of allthe manholesin the network

net=WSApplication.current_network
minx=nil
net.row_object_collection('cams_manhole').each do |ro|
if minx.ni1? || ro.x < minx
minx=ro.x
end
end
puts minx

orthe more orless identical

net=WSApplication.current_network

minx=nil
net.row_objects('cams_manhole') .each do |ro]
if minx.nil1? || ro.x < minx
minx=ro.x
end
end
puts minx

Inthisinstance, the factthat one method returns a Ruby array of WSRowObjectsand the
otherreturnsa WSRowObjectCollection objectis disguised by the
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WSRowObjectCollection object following the normal Ruby convention forenumerable
objects.

To obtain an individual W SRowObject from a WSOpenNetwork if you know its name use
the row _object method e g.

ro=on. row_object('cams_manhole', '"MH359457")

Thisusesthe IDof an object, so forlinksin modelnetworks use the upstream node 1D
followed by a dotfollowed by the links suffixe.g.the followingexample which clears the
selection, and selectsone link:

net=WSApplication.current_network
net.clear_selection
ro=net.row_object("hw_conduit', '44633101.1")
ro.selected=true

Thisexample usesthe links category describe above:

net=WSApplication.current_network

net.clear_selection

net.row_objects('_links"') .each do |ro|
ro.selected=true

end

Because namesare unique within thenode, link and subcatchment categories, you can
also use the category to find individualobjects, thus the example which selects onelink
above can be rewrittenas:

net=WSApplication.current_network
net.clear_selection
ro=net.row_object('_Tinks', '44633101.1")
ro.selected=true

Nodesand links are always automatically returned as objects of classes WSNodeand
WSLinkrespectively, withthe parent class WSRowObject. Theseare largely identicalto
the WSRowObject class buthave afew extramethods foruse whennavigating between
objects(see below).
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Getting and setting valuesin ‘row objects'.

A fundamental part of the purpose of the Ruby scripting within the productsisto getand
set valuesoffieldsforthe objects withinthe networks,

There are two fundamentally different sorts of valuesthat can be gotor setand two
fundamentally different ways of doing this.

Thetwo sortsofvaluesare:

1. Valuesofobjectfieldsstoredin the network Theseare the values with which users
of the software willbe familiar, they are the values that are displayed in the grids
and property sheets, imported via the Open Data Import Centre, exported viathe
Open Data Export Centre etc.

The namesofthe object fields are fixed foreach type of object.

2. Tags. Theseare temporary valuesadded to the objects forthe durationofthe
running of the script. They are typically used for storing ‘working' values which will
later be aggregated orstored into the object fields which will persist afterthe
running of the script-they can, of course, also be writtento files using Ruby/'s file
access mechanisms.

The namesoftagsare notfixed but must begin with _and can only contain digits
andthe letters A-Zand a-z(withoutaccents)andthe _ character.

Thetwo waysof accessing valuesare:

1. Byusingthellandll- notation e.g.rolfield]-value, value-rolfield'] (for object fields)
androl'_tag_namel-value, value-rol'_tag_name’' (for tags)

2. Byusingthefield name ortagname asthoughitwere the nameofamethodeg.
ro.field=value, value-=ro field (for objectfields)and ro._tag_name-= value,
value-=ro._tag_name (fortags).

The key differencesin behaviour between object fieldsand values, beyondthat of the
objectfield valueshaving a life beyond the duration of the running of the script, are

1. Objectfield values must be explicitly written back to the local database forthe
network using the write method - since tags are not stored anywhere otherthan in
working memory, the write method does notneed to be called forthem.

2. Objectfield valuescan only be stored withinan active transaction’(see below).

3. Objectfield valuesare stored in the InfoWorks / InfoAsset' world. Any givenfield
hasa particulardatatype and, for string fields, a length. Any attempt to store
valuesincompatible withthe object's data type will fail. Tags, on the otherhand,
existin the Ruby world and may therefore containanything that can be storedin a
Ruby variable. There isno requirement forallthe valuesfordifferent objects of the
same tagto be of the same datatype.

4. Objectfield values may be cachedin the database, allowingmore objectsand
more data to be manipulated within anetwork than with tags, which alwaysexistin
memory.Using too many tagsand storing too much data in them may causethe
program’'smemory limitto be exceeded.

Flagsare treated asbeing separate fields.
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Fieldscan,in general, be setto nilwhich isthe equivalent of causing them to be blankin
the userinterface orsetting them to NULL in SQL. NULLin SQL and nilin Ruby are
essentially the same.

Arrays e.g.of coordinates are returned asa Ruby array.

Thisexample findsand selects pipes withwidthlessthan 200 orlength less than 60 or, of
course, both.

net=WSApplication.current_network
net.clear_selection
ro=net.row_objects('cams_pipe').each do |ro|

if (lro.width.nil? && ro.width<200) || (!ro.length.nil1? &&
ro.length<60)

ro.selected=true

end

end

Thisdemonstrates akey difference betweenRuby and SQL; in SQL itis safe to say

width<200, the expressionwillignore values whichare NULL In Ruby however, itis
necessary to explicitly check fornilvalues, nilbeing the Ruby counterpart to NULL.

If you fail to do thischeck aruntime error will be raised.

An equivalentway of writing the same script would be to use the [Inotationasfollows:

net=WSApplication.current_network
net.clear_selection
ro=net.row_objects('cams_pipe').each do |ro|

if ('ro['width'].ni1? && ro['width']<200) |
('ro['Tength'] .ni1? && ro['length']<60)

ro.selected=true

end

end

Inthe rare caseswhere the field name begins witha digitorthe _ characteritis necessary
to use the rolfieldnamelform to accessthe value.

Toset valuesitis necessary to

a) Setthem withinatransaction. Transactions are treated asa single unit for purposes
of undo / redo. When run from the userinterface, each transaction istreated asa
single undo / redo step and appearsin the menu as 'Scripted transaction’,

b) Callthe write method on the row objectto explicitly putthe valuesinto the
database. Thisisthe equivalentin the userinterface of finishing to editan object, of
which you mighthave changed anumberof values.
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Thisexample setsa couple of usersfields for CCTV surveysbased on simple calculations
performed on otherfields:

net=WSApplication.current_network

net.clear_selection

net.transaction_begin

ro=net.row_objects('cams_cctv_survey').each do |ro]
ro.user_number_1 = ro.surveyed_length / ro.total_length
ro.user_number_2 = ro.total_length / ro.pipe_length
ro.write

end
het.transaction_commit

The equivalent way of writing the script using thell notationis asfollows:

net=WSApplication.current_network

net.clear_selection

net.transaction_begin

ro=net.row_objects('cams_cctv_survey') .each do |ro]
ro['user_number_1'] = ro['surveyed_length'] /

ro['total_length']
ro['user_number_2'] = ro['total_length'] / ro['pipe_length']
ro.write

end

het.transaction_commit

The use ofthe form which looksasthough itisamethod e.g.rouser_number_1is
potentially clearerto those writing andmaintaining scripts, butthe [ form can be more
flexible since the parameter ofthe [l methodisa Ruby string and therefore can be an
expression. The following demonstrates this by storing the twovalues used on the right-
hand side of the above expressions as string parameters, and building up the user field
name asa string expression:

net=WSApplication.current_network
nhet.clear_selection
net.transaction_begin
expressions=[['surveyed_length', '"total_length'],['total_length', 'pip
e_length']]
ro=net.row_objects('cams_cctv_survey') .each do |ro]
(0...expressions.size).each do |i]|
ro['user_number_'+(i+1) .to_s] = ro[expressions[i][0]] /
ro[expressions[i] [1]]
ro.write
end
end
net.transaction_commit
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Oncethe userhasrun ascriptsuch as the above, the changes willhave beenmade to the
local network asthough thechange had been made manually in the userinterface, orvia
SQL orsimilar, the changeshave NOT been committedto the master database. It 1S
possible to committhe network to the master database by adding a callto the commit
method witha suitable commentasa parametereg.

net.commit 'set user fields'

Two usersoftags, one simple and one more complex, are demonstratedbelowin the
‘navigatingbetween objects' section.

Variousdatafieldsin Info\Works and InfoAsset are represented as 'structure blobs' - the
field containsa number of rows' of values foreach object which in somerespects behave
as though they are asub-table —they have anumberof named fields with values,

The structure blobsthatare most common are the following:
hyperlinks
attachments
material_details
resource_details

Many tables contain a hyperlinksfield. Thefollowingtablesin asset networks contain one
or more of the otherthree fieldsnamed above:

Collection Network

has has has
Table attachments material_details resource_details

field field field
Blockage incident Y Y Y
CCTV survey Y Y Y
Channel Y N N
Collapseincident Y Y Y
Connectionnode Y N N
Connectionpipe Y N N
Cross section survey Y Y Y
Customercomplaint Y Y Y
Data logger Y N N
Defence area Y N N
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Defence structure

Drain test

Dye test

FOGinspection

Floodingincident

Flume

GPS survey

Generalasset

Generalincident

Generalline

Generalmaintenance

Generalsurvey

Generalsurvey line

Generator

Manhole repair

Manhole survey

Monitoringsurvey

Node

Odorincident

Orifice

Outlet

Pipe

Pipe clean

Pipe repair

Pollution incident

Property

Pump

Pump station

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| < <| <| <| <| <| <| <| <| «| <| <

zl z| z| <| <| <| zZ| zZ| z| <| zZ| <| <| <| zZ| <| <« <| z| <| z| <| zZ| <| <| <« <| z

Z| Zl Z| <| <| | Z] Z| Z| <| Z| <| <] <] Z| <| K| <| Z| <] Z| <¥| Z| <| <| ¥ <X¥| Z
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;ua% Fty esrt]aatrzig electrical v v v
riua%?;;giig mechanical v v v
Pump station survey Y Y Y
Screen Y N N
Siphon Y N N
Sluice Y N N
Smoke defect observation Y N N
Smoke test Y Y Y
Storage area Y N N
Treatmentworks Y N N
Userancillary Y N N
Valve Y N N
Vortex Y N N
Weir Y N N
Zone Y N N
Distribution Network
has has has
Table attachments material_details resource_details
field field field
Borehole Y N N
Burstincident Y Y Y
Customercomplaint Y Y Y
Data logger Y N N
Fitting Y N N
GPS survey Y Y Y
Generalasset Y N N
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Generalincident

Generalline

Generalmaintenance

Generalsurvey

Generalsurvey line

Generator

Hydrant

Hydrant maintenance

Hydranttest

Leak detection

Manhole

Manhole repair

Manhole survey

Meter

Metermaintenance

Metertest

Monitoringsurvey

Pipe

Pipe repair

Pipe sample

Property

Pump

Pump station

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| «| <| <

z| z| z| <| <| zZ| <| <| <| z| <| < zZ| <| <| <| z| z| <| <| < zZ| <

zl z| zZ| <| <| zZ| <| <| <| zZ| <| < zZ| <| <| <| z| zZ| <| «<| «| zZ| <

Pump station electrical

. Y Y Y
maintenance
Pump station mechanical v v v
maintenance
Pump station survey Y Y Y
Surface source Y N N
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Tank

Treatmentworks

Valve

Valve maintenance

Valve shut off

W aterquality incident

Zone

<| <| <| <| <| <| <
zl <| z| <| zZ| z| =z

Zl < Z| <| Z Z| Z

In addition to these four fields, the following fields containing structure blobs occurin the

tablesas follows:

Model Network
Bankline
Bankline Bank data bank_array
Base linear structure (2D)
Base linear structure (2D) Section data sections
Bridge
Bridge Bridge deck data bridge_deck
Bridge DS bridge section data ds_bridge _section
Bridge DS link section data ds_link_section
Bridge US bridge section data us_bridge_section
Bridge USlink section data us_link_section

Bridge linearstructure (2D)

Bridge linear structure 2D) Section data sections
Bridge opening

Bridge opening Piers piers
Channelshape

Channelshape Channel profile profile

Cross section line
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Cross section line Section data section_array

Flow efficiency

Flow efficiency Flow efficiencytable FE_table
Head discharge

Head discharge power
Head discharge table HDP_table
Inline bank
Inline bank Section data bank

Irregularweir

Irregularweir Chainageelevation chainage_elevation

Node

Node Storage array storage_array

Riverreach

Riverreach Leftriverbank left_bank

Riverreach Rightriverbank right_bank

Riverreach Riversections sections

Riverreach Section spacing section_spacing

Shape

Shape Geometry geometry

Subcatchment

Subcatchment ReFH descriptors refh_descriptors
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Collection Network

CCTV survey

CCTV survey

Details

details

Cross section survey

Cross section survey

Section data

section_data

Generalsurvey line

Generalsurvey line Points point_array
Manhole survey

Manhole survey Details details
Manhole survey Incomingpipes pipes_in
Manhole survey Outgoingpipes pipes_out
Order

Order Order details order_details
Pipe clean

Pipe clean Pipes pipes

Pump station

Pump station

Available telemetry

available_telemetry

Pump station Levels levels

Pump station Pump groups pump_groups
Pump station mechanical

maintenance

Pump station mechanical

maintenance Pumps pumps

Pump station survey

Pump station survey Drop tests drop_tests
Storage area

Storage area LevelData level_data
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Distribution Network

Generalsurvey line

Generalsurveyline Points point_array
Hydranttest

Hydranttest Flow hydrants flow_hydrants
Order

Order Orderdetails order_details

Pump station

Pump station Available telemetry available_telemetry
Pump station Levels levels
Pump station Pump groups puMmp_groups

Pump station mechanical
maintenance

Pump station mechanical

maintenance Pumps pumps
Pump station survey

Pump station survey Drop tests drop_tests
Valve shut off

Valve shut off Points point_array
Valve shut off Valves valve_details

WS Pro Network

Node

Node Demand By Category demand_by_category
Node Land Use Areas landuse_areas
Reservoir

Reservoir Demand By Category demand_by_category
Reservoir Depth Volume depth_volume
Reservoir Land Use Areas landuse_areas
Hydrant

Hydrant Demand By Category demand_by_category
Hydrant Land Use Areas landuse _areas

Pump
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| Pump | Triplets | triplets

Pump Station
| Pump Station | Pumps | pumps
Valve Curve
| Valve Curve | Loss Coefficients | curve
PRD Curve
| PRD Curve | Curve Values | curve
Link Group
| Link Group | LinkID | pipe_links
Pump Station Group
Pump Station
Group LinkID pump_links
Node Group
| Node Group | Node ID | nodes
Reservoir Group
| Reservoir Group | Node ID | res_nodes
Area Group
Area Group Boundary links boundary_links
Area Group Node ID area_nodes

A simple example whichloopsthroughallthe CCTV details to build up a list of videos used
is as follows:

net=WSApplication.current network
videos=Hash.new
ro=net.row objects ('cams_cctv survey') .each do |ro]
ro.details.each do |d]
video=d.video no
if !video.nil?
if !videos.has key?(video)
videos [video]=0
end
end
end
end

videos.keys.sort.each do |k|
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puts k

end

ro.details may be written asroldetailsTas with allotherfields. ro detailsin thiscase isan
objectoftype WSStructure. Each row of the structure isaccessedas an object of type
W SStructureRow, a class which hasonly two methods, [Jland [I-.

An alternative way of writing the code isto getthe rows by indexratherthan use the 'each’
method:

net=WSApplication.current_network
net.transaction_begin
net.row_objects('cams_cctv_survey').each do |ro]
ro_details=ro.details
(0...ro_details.size).each do |i|
detail_row=ro_details[i]
if detail_row.code=="'0]S"'
detail_row.code="SJ0'
end
end
ro_details.write
ro.write
end
het.transaction_commit

Thisversion makesitmore explicitthat ro.detailsand the individualrows are Ruby objects.

When setting valuesin structure blobsitis necessary to callthe write method on the
W SStructure to save the data back to the WSRowObject, the write method must then be
calledonthe WSRowObject to save it back to the localdatabase e g.

net=WSApplication.current_network
net.transaction_begin
net.row_objects('cams_cctv_survey').each do |ro]
ro.details.each do |d]|
if d.code=="0]S'

d.code="S]0'
end
end
ro.details.write
ro.write

end
net.transaction_commit

Thisexample changesthe OJS code to SJOin alldefectsin all CCTV surveys,
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Navigating between objects

Theterm 'navigate'isused here forthe process of findingobjects that are either physically
connectedtoagiven object(e.g.the upstreamnode, the downstream links) or
conceptually linked (e.g. the surveysforan asset, the assets fora survey).

There are two methods for navigating between objects.

Specificto nodesand links.

Node andlinksare presented to the userasinstances of classes WSNodeand W SLink
respectively. Thenodeshavethe methods us_linksand ds_linksand the links have
methodsus_node and us_Llink

Thiscode clearsthe selection, thenselectsanode, then iteratively selectsits upstream
links, then theirupstream nodes, then their upstreamlinks etc.

net=WSApplication.current_network
nhet.clear_selection
ro=net.row_object('cams_manhole', 'MH354671")
ro.selected=true
ro._seen=true
unprocessedLinks=Array.new
ro.us_links.each do |1]
if !T._seen
unprocessedLinks << 1
1._seen=true
end
end
while unprocessedLinks.size>0

working=unprocessedLinks.shift
working.selected=true
workingUSNode=working.us_node
if lworkingUSNode.ni1? && !workingUSNode._seen
workingUSNode. selected=true
workingUSNode.us_Tinks.each do |1]
if !1._seen
unprocessedLinks << 1
1.selected=true
1._seen=true
end
end
end
end

As wellas demonstrating use of the us_links method of WSNode and the us_node method
of WSLink, thisdemonstrate some other usefultechniques:

1- aswith the example abovelisting the WSModelObject objectsin a database, this
demonstratesthe use of a breadth first search - we add the upstream links of the node to
an array, then work through thearray from the front, taking the links from it, selecting them,
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thenifthey have an upstreamnode, getting the upstream links of that node and adding
themtothe back of the array. In this case we are using the shiftmethod of the Ruby array,
which returnsthe firstitemin the array, removing it fromthe array.

2-unlikethe navigation of the database, where the objects are in asimple tree structure,
networks can containloops, therefore you will typically need to make sure that youonly
processany given node orlink once, othenvise your script may wellkeep revisiting the
same objectsoverand overagain. We do this by use of atag which wehavenamed
'_seen'.Wheneverwe processanode orlink we setthe valueofthe _seentagto true, and
we ensure thatwe don't process nodes orlinksifthey have gotthe tag setto true,
signifyingthatthey have already been processed.

General

The more general way of navigating between objectsisto use the navigateand navigate1
methods of the WSRowObject. The difference between the 2 methodsisthat navigatel
may only be usedforone toone linksand returnsa W SRowObject or nil, whereas navigate
may also be used forone-to-many linksandreturns an array, possibly containing zero
elements.

The code above may be rewritten using these methods as follows:

net=WSApplication.current_network
het.clear_selection
ro=net.row_object('cams_manhole', 'MH354671")
ro.selected=true
ro._seen=true
unprocessedLinks=Array.new
ro.navigate('us_links') .each do |1]

if !T._seen

unprocessedLinks << 1
1._seen=true
end
end
while unprocessedLinks.size>0
working=unprocessedLinks.shift
working.selected=true
workingUSNode=working.navigatel('us_node")
if !workingUSNode.niT? & !workingUSNode._seen
workingUSNode. selected=true
workingUSNode. navigate('us_links') .each do | 1]
if !1._seen
unprocessedLinks << 1
1.selected=true
1._seen=true
end
end
end
end
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As you can see, the only changeshere are that callsto us_links are replaced by callsto
nagivate(us_links)andthe callto us_linkisreplaced by a call to navigate1(us_Llink).

The navigate methodhoweveris much more versatile - thisexample navigates from CCTV
surveysto pipes

net=WSApplication.current_network
interesting_codes=['ABC', 'DEF', "GHI',"JKL',"MNO']
net.transaction_begin
net.row_objects('cams_pipe').each do |ro]
(0...interesting_codes.size).each do |i]|
ro['user_number_"'+(i+1).to_s]=nil
end
ro.write
end
codes=Hash.new
net.row_objects('cams_cctv_survey').each do |ro]
ro.details.each do |d]|
code=d.code
code_index=interesting_codes.index (code)
if !code_index.nil1?
pipe=ro.navigatel('pipe')
if pipe
if pipe._defects.nil?

pipe._defects=Array.new(interesting_codes.size,0)
end
pipe._defects[code_index]+=1
end
end
end
end
net.row_objects('cams_pipe').each do |ro]
if !ro._defects.nil?
(0...interesting_codes.size).each do |i]
ro['user_number_"'+(i+1) .to_s]=ro._defects[i]
end
ro.write
end
end
net.transaction_commit

Essentially, itclearsusernumbers1to 5 forall pipes, then iterates through all defects,
countingthe number of defects of 5 particular codes foreach pipe, then storesthose in
usernumbersitos.

Note the use of arrays stored in tags for temporary storage of counts.
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Method Reference

WSApplication

add_ons_folder (ICM / InfoAsset Desktop Ul only)
s=WSApplication.add_ons_folder

Returnsthe full path of the 'add ons'folder described in Appendix 5e.g.
C\Users\badgerb\AppData\Roaming\Innovyze\WorkgroupClient\scripts

Note thatthe folderwillnotexist unless manually created. Its parent folder willalmost
certainly exist.

background_network (ICM / InfoAsset Desktop Ul only)
bn=WSApplication.background_network

Returnsthe background network forthe GeoPlan that currently has focus. Scripts may only
work on currentand background networksin the Ulmode. The background network may,
of course, be nilif no background network is loaded.

cancel_job (ICM Exchange only)
WSApplication.cancel_job(job)

Cancelsajobbeingrun by the agent. The parameterisajob ID from the array returned by
launch_sims - see below.

choose_selection (Ul only)
sel=WSApplication.choose_selection(‘prompt text’)

Displaysa dialog allowing the choice of a selectionlist objectin the current master
database, returnsa \WSModelObject representing that selection listif the user chooses one
andhits OK, returnsnilothenwise.

colour (Ul only)
col=WSApplication.colour(r,g,b)

Thismethod exists forconvenience in the context of the graph method described below.
Given 3 parameters, r,g and b from 0 to 255 returnsa colour with those red, greenand
blue valuese.g.colour(0,0,0) returns black, colour(255,0,0) returns red, colour(255,255,255)
returnswhite.

connect_localLagent (ICM Exchange only)
bSuccess=WSApplication.connect_local_agent(wait_time)

Connectstothe localagent, returning true ifit succeeds. The call waits fora number of
milliseconds specifiedin the parameter.

Thismethod mustbe called before the launch_sims method is called.

current_database (Ul only)
db=WSApplication.current_database

Returnsthe currentdatabase Only very limited database functionality is available from
Ruby scripting from withinthe Ul. This method isused to return the database object forthe
currently open master database.
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current_network (Ul only)
on=WSApplication.current_network

Returnsthe network forthe GeoPlanthat currently has focus. Scripts may only work on the
currentnetwork (and background networks) in the Ul mode.

If a Ruby scriptisruninthe Ul when thecurrent network has resultsthenthe results willbe
available to the script.

create (Exchange only)
WSApplication.create(path)

eg.
WSApplication.create 'd:\\temp\\1l.icmm'

Createsa standalone database atthe locationgiven by the path parameter.
Likely exceptions forthismethodto throw are the following RuntimeExceptions:

Error 43 : Can't overwrite an existing database
z:\test.icmm contains an incorrect path

create_transportable (Exchange only)
WSApplication.create_transportable(path)

Createsatransportable database atthe location given by the path parameter.

file_dialog (Ul only)
file_or_files=WSApplication.file_dialog(open, extension, description,
default_name,allow_multiple_files,hard_wire_cancel)

Displaysa file dialog (open or save), and if OK is selected returns the file path, orif
allow_multiple _files was setto true, an array of selectedfiles.

The parametersare asfollows:

open -trueif the dialogisto be an ‘open’dialog (i.e. to selectan existing file to be read
subsequently in the Ruby script), false ifitis to be a 'save'dialog (ie. to selectthe name of a
file to be written subsequently in the Ruby script)

extension -the extension of thefile e g.'csv', ‘dat’, xml.

Description —adescription of the type of file to save whichwillappearin the file dialog e.g.
‘Comma Separated Value file'.

Defaultname - a default name to save thefile (if openisfalse), ora default name to search
for (if openistrue).

Allow multiple files - true if open isfalse and you wish to allow more than onefile to be
selected. The parameterisignoredif openistrue.

The methodreturnsthe path of the file chosenasastring, unlessopenistrue and
allow_multiple_filesis true, in which case an array of stringsisreturned.
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Hard-wire cancel - if this parameteristrue ornil, ifthe usercancels from the dialog, the
executionofthe Ruby scriptis stopped.

folder_dialog (Ul only)
folder=WSApplication.folder_dialog(title,hard_wire_cancel)

Displaysa dialog allowing the selection of afolder, returned asastring.
The parametersare asfollows:
Title - a title for the dialog

Hard-wire cancel - if the parameteristrue ornil, if the usercancels fromthe dialog, the
executionofthe Ruby scriptis stopped.

If the userselects OK, the path of the folderis returned asastring. If the userselects
cancelandthe hard_wire_cancel parameterissetto false, nil willbe returned.

graph (ICM / InfoAsset Desktop Ul only)
WSApplication.graph(params)

Displaysa graph according to the parameters passedin.

The graph method contains 1 parameter, a hash.

It hasthe following keys, which are all strings:

WindowTitle - astring containingthe title of the graph window

GraphTitle - a string containing the title of the graph (i.e. this appears IN the window rather
than beingthetitle)

XAxislLabel - a string containing the labelof the X-axis
YAxisLabel -a string containing the labelofthe Y-axis

IsTime - a value which evaluates as true orfalse, which should be setto true if the x axis is
made up of time valuesandis labelled asdates / times.

Traces - anarray of tracesdefined asfollows:
Eachtraceinthe array of tracesis in turn also a hash.
Thetrace hash hasthe following keys, which are all strings:
Title - a string giving the trace'sname

TraceColour -an integer containingan RGB value of the trace's colour. A convenient way
of getting thisisto use the WSApplicatioon.colourmethod

SymbolColour - —-an integercontainingan RGB value of the colourused forthe symbol
usedatthe pointsalongthe trace. A convenient way of getting thisisto use the
WSApplicatioon.colourmethod

Marker - a string containing the symbolto be used forthe pointsalong thetrace - possible
valuesare:
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None, Cross, XCross, Star, Circle, Triangle, Diamond, Square, FCircle, FTriangle, FDiamond,
FSquare

The F inthe above names means filled'.
LineType —-astring containingthe style to be used forthe trace'sline - possible valuesare:
None, Solid, Dash, Dot, DashDot, DashDotDot

XArray — an array containing the values usedin the trace forthe xcoordinates of the points
They mustbe floating point values (or valuesthat can be converted to afloating point
values)ifisTimeisfalse or time valuesifisTimeistrue.

YArray - —an array containing the values used in thetrace forthe x coordinates of the
points. They must be floatingpoint values (or values that can be converted to a floating
pointvalues).

There mustbe an equalnumber of valuesin the XArray and YArray in each trace, though
they can vary betweentraces.

input_box(Ul only)
s=WSApplication.input_box(prompt,title,default)

Displaysa boxallowingthe input of atext value. The promptappears on the dialog, the
title appearsas the dialogtitle, unlessitisnilor the empty stringin which case a default
title appears. The textfieldis initially setto the 'default’' parameter. If the userhits OK, the
value inthe textfieldis returned, othenwisethe empty stringisreturned.

launch_sims (ICM Exchange only)
arr=WSApplication.launch_sims(sims, server, results_on_server, max_threads, after)

Launchesoneormore simulationsin a flexible way. This method requires
connect_local_agentto have beencalled priorto itsbeing called.

The parametersare asfollows:
Sims - an array of WSModelObject objects forthe simulations

Server - the name ofthe serverto run the simulationon, or' for the localmachine
or ™' forany computer.

Results_on_server —-Boolean

Max_threads - the maximum number of threads to use forthis simulation (oroto
allow the simulationagentto choose)

After - thetime (as a time_ttime) afterwhichthe simulation should run, or o for
‘now’,

The methodreturnsan array of job IDs', one foreach simulationin the simsarray, the ID of
a given simulationwillbe nilifthe simulationfailed to launch. The job IDs are strings
intended foruse as parametersto the wait_for_jobs method and the cancel_job method.
Any nilvaluesin the array willbe safely ignored by the wait_for_jobs method so the results
array may be passedintoit.
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map_component
s=WSApplication.map_component

Getsthe map componentused by IExchange

map_component= (Ul only)
WSApplication.map_component=component_name

Setsthe map componentused by IExchange - valid values are MapXTreme, ArcObjects,
ArcEngine,

message_box (Ul only)
text=WSApplication.message_box(text,options,icon,hard_wire_cancel)

Displaysa message box.
The parametersare asfollows:
Text - the text displayed

Options - mustbe nilor one of the following strings: ‘OK', OKCancel, 'YesNo',
YesNoCancel' Ifthe parameterisnil then the OKand Cancelbuttons are displayed.

Icon - mustbe nilor one of the followingstrings: 1, ?', ‘Information’. If the parameterisnil
thenthe Ticonisused.

Hard Wire Cancel -if thisis set to true ornil then hitting the cancelbutton (if there isone)
willresult in the Ruby script processing stoppingasthoughthe ‘cancel button had been
hit.

The methodreturnsYes' 'No'/OK or'Cancel' asa string, unless cancelis hitand the ‘hard
wire cancel parameteris setto true or nilin which case execution of the scriptis stopped.

Theiconsappearasfollows:

T (andnil
éi This is the text
QK Cancel
o
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@ This is the text

oK [ e ]
Information’
@ This is the text
oK [ Cancel ]
‘Stop'

@ This is the text

QK Cancel

The buttonsappearasfollows:

[InfoWorksIcM 300600106y [l

This is the text
It can have more than one line

oK
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‘OKCancel (andnib

@ QK ar cancel?

oK [ Cancel ]

YesNo'

@ Is this a question?

Ves | No |

YesNoCancel

@ Is this a question?

fes Mo ] ’ Cancel

open_text_view (Ul only)
WSApplication.open_text_view(titlefilename,delete_on_exit)

Thismethod opensatextfilein a text view within theapplication. The parametersare a
windowtitle, the filenameandaBoolean, which if setto true, willcause the file to be
deleted when theviewisclosed.

Itis importantto realise thatthismethod doesnot cause the scriptto waituntilthe file is
closed - it opensthe viewandthen continuesto the nextitem in the script.

The purpose of the delete_on_exit parameterisallow the userto create a temporary file
which willbe displayedby thismethod andthendeleted when the view is closed by the
user.
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prompt (Ul only)

arr=WSApplication.prompt(title layout,hard_wire_cancel)

Thismethod displaysaprompt grid, similarto that used in the SQL in the software. It
displaysvaluesandallowsusersto editthem.

Title - the title of the displayed dialog.
Layout -an array of arrays as described below.

Hard-wire cancel -if thisis setto true or nil, if the userhits cancel, the running of the Ruby
scriptisinterrupted.

The methodreturnsan array of values, one foreach line in the dialog.

The layout parameter must be an array consisting of onearray foreach line to be
displayed.

The array for each line must contain between 2 and g valuesasfollows:
Index 0 - a string to display as a descriptionof the value forthe row
Index1 - atype ofthe value - one of the following strings:
NUMBER - anumber
STRING-astring
DATE - a date (as a Ruby DateTime object)
BOOLEAN -aBoolean value, appearingin the edit column as a check-box

READONLY -a read only value, appearing in the editcolumnas a string with a
grey background The valueis convertedto a string exceptfor Ruby types float
anddouble.

Index2 (optional, exceptforrowsof read only type) - a default value ie. the initial value
when the dialog appears. Forread only rows, thisis the value displayed which cannot, of
course, be changed

Index 3 (optionallanumberof decimalplaces - used fornumbers and read only values of
Ruby typesfloat and double.

Index 4 (optional)a subtype —one of the following strings

RANGE - valid for NUMBERonly, the value willbe chosenfromacombo boxwith
valuesspecifiedin array elementsindexsand 6 inclusive.

LIST - validfor NUMBER, STRINGand DATE only. The value willbe chosenfrom a
combo boxofvalues suppliedasan array in array elements.

MONTH -valid for NUMBERonly, the value willbe chosenfrom acombobox
containingthenames of the months.

FILE - validfor STRING only, the value willbe chosen by pressing abbuttonand
selectingoneormore filenamesvia afile dialog, the precise details of which will
be determined by array elements with indices 5,6, 7 and 8 as follows:
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Indexs - Boolean - true for an ‘'open’dialog, false fora ‘'save'dialog
Index6 - String - the file extension
Index7 - String —a description of the file type

Index8 - Boolean - true to allow the selection of multiple filesifindex5sis
settotrue givingan ‘open’dialog, ignored otherwise

FOLDER - validfor STRINGonly, the value willbe chosen by pressing a button and
selecting afolder. Array element 6 must be afolderdescription asa string ornil, in
which case a defaulttitle willbe used.

Hereisan example of a promptexercisingmost of these options:

require 'Date'
val=WSApplication.prompt "Badger",

['This is a number', 'NUMBER'],

['This is a string','String'],

['This is a date','Date'],

['This is a date with
default','Date',DateTime.new(2012,7,13,12,45,00)],

['This is a number With 4 DP', 'Number',234.123456,4],

['This is a month', '"Number',11,ni1, "MONTH'],

['This is a range', 'Number',13,2,"RANGE',100,200],

['String with default', 'String', 'Badger'],
["List','String', 'Default',nil, "LIST', ['Alpha', 'Beta','Gamma']],
['List of numbers, no default', 'Number',nil,nil,'LIST',[3,5,7,11]1],
['List of numbers, with

default', 'Number',23,nil, 'LIST', [13,17,19,23]],

['List of dates, no

default','Date',nil,nil,'LIST', [DateTime.new(2012,7,13,12,45,00) ,Dat
eTime.new(2012,7,17,13,15,00) ,DateTime.new(2012,7,10,17,15,00)]11,
['List of dates, with
default','Date',DateTime.new(2011,10,13,14,12,30),n1i1,'LIST', [DateTi
me.new(2012,7,13,12,45,00),DateTime.new(2012,7,17,13,15,00) ,DateTime
.new(2012,7,10,17,15,00)117,

['This is a bool','Boolean'],

['This is a false bool','Boolean',false],

['This is a true bool', 'Boolean',true],

['File save','String','Badger.dat',nil,'FILE',false, 'dat', 'Data
file',false],

['File Toad single','String',nil,nil,"'FILE', true, 'dat’', '"MySystem
data file',false],

['"FiTle load multiple','String',nil,nil,'FILE",true, 'dat', '"More than
one MySystem data file',true],

['This is a folder','String',nil,nil,'FOLDER', 'Name of MyFolder'],
['Read Only String', 'Readonly', 'Turbo Pump'],

['Read Only Number','Readonly',12.3456678],

['Read only number 6 dp', 'ReadOnly',87.65456789,6]
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], false
puts val.to_s

Whenrun,itlookslike this:

Description Value o
0.00

30/12/1900 00:00 =
13/07/201212:45 ©
2341235

MNavember i

OO

Badger.dat

[ ok |[ cancer |

As you can see, there are anumber of lists (with the button forthe pulldownto the right),
anda number of filenames (with a button showing ellipses to pressto invoke the file or
folderdialog).

Thereadonly valuesare showed greyed out, in thisexample the rows are ordered so they
appearatthe bottom ofthe grid.

Notice thatthe date time valuesin the listsand for defaults are setusing Date Timenew as
described earlierin thisdocument.

If OK'is hitwithout changing any values, itreturnsan array like this:

[ni1, nil, nil, #<DateTime: 2012-07-13T12:45:00+00:00
(78595905/32,0,2299161)>, 234.123456, 11.0, 100.0, "Badger",
"Default", nil, 23.0, nil, #<DateTime: 2011-10-13T14:12:30+00:00
(1414568501/576,0,2299161)>, false, false, true, "Badger.dat", nil,
nil, nil, "Turbo Pump", 12.3456678, 87.65456789]

scalars (Ul only)
WSApplication.scalars(title,layout,hard_wire_cancel)

Thismethod displaysa grid of values, similarto thatusedin the SQL
The parametersare asfollows:

Title - the title of the displayed dialog.
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Layout —-an array of arrays as described below.

Hard-wire cancel - if thisis setto true or nil, if the userhits cancel, the running of the Ruby
scriptisinterrupted.

The layout parameter must be an array consisting of onearray foreach line to be
displayed.

The array for each line must contain 2 or 3 valuesas follows:
Index0 - a string to display as the descriptionof the value forthe row

Index1 - the value to be displayed asa Ruby value. If the value is a float or a double it will
be displayed by using the Ruby to_f method, otherwise the to_s method willbe used.

Index2 (optional) -a number of decimalplaces to be used between 0 and 8 inclusive, this
willbe used for floatand double valuesandignored forany others.

wait_for_jobs (ICM Exchange only)
id_or_nil=WSApplication.wait_for_jobs(array_of _job_ids,wait_for_all,timeout)

Waitsforone orall ofthe jobsin the array to complete, orforthe timeouttime to be
reached.

The parametersare asfollows:

Array_of_job_ids —an array of job IDs, i.e. valuesin the array returned by launch_sims. This
array may contain nilvalues which are safely ignored.

Wait_for_all -true to wait untilall the jobsin the array complete, false to wait forone.
Timeout —atimeouttime in milliseconds.

Returns Qnilif waittime isexceeded, otherwise returnsthe array indexofthe job that
causedthe waitto end (if waitallistrue, thisis the last job to complete)

wds_query_databases
hash=WSApplication.wds_query_databases(server,port)

Returnsahash with 3 values:response, databases and allow DatabaseCreation
response’isthe repsonse fromthe serverasastring

‘databases’'isan array of hashes, with one member per database, see below.
allowDatabaseCreation'isa Boolean

The hash foreach database has 3 keys:

‘databaseName' -the database nameasastring

‘version'-the database version asastring

‘versionlsCurrent' —a Booolean.
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working_folder (Exchange only)
s=WSApplication.working_folder

eg.
puts WSApplication.working_folder

Returnsthe current workingfolderasa string

NB - if you have not specified a working folder, eitherin a scriptor in the Ul, the default
working folderwhichisused willbe returnedi.e.thisreturnsthe working folder thatis
actually being used regardless of whether you have explicitly setitornot

results_folder (Exchange only)
s=WSApplication.results_folder

eg.
puts WSApplication.results_folder

Returnsthe currentresultsfolderasa string

NB - if you have not specified a results folder, eitherin ascriptor in the Ul, the default
results folderwhichisusedwillbe returnedie. thisreturnsthe results folder thatis actually
being used regardless of whetheryou have explicitly setitornot

open (Exchange only)
iwdb=WSApplication.open(path,bUpdate)
iwdb=WSApplication.open(path)
iwdb=WSApplication.open

eg.

db=WSApplication.open 'd:\\temp\\1l.icmm',true

db.open ‘d:\\temp\\1l.icmm’

db.open

Opensthe database with path ‘path’and returnsan object of type WSDatabase. If the
database requires updating and the flag bUpdate evaluatesto true then the database will
be updated (if possible) othernwisethe call will fail

If the path isblank or the method s called with no parameters thenusesthe current
masterdatabase, ifany. If bUpdate isomitteditistreated asfalse.

Likely exceptionsforthis method to throw are:

Error 13 : File Not Found : d:\temp\misc.icmm (error=2: "The system
cannot find the file specified.")
if the database isnotpresent.

Error 13 : File Not Found : z:\misc.icmm (error=3: "The system
cannot find the path specified.™)
if the database pathisinvalid

no database path specified
if the pathisniland thereisno currently selected master database via the Ul
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major update failed
minor update failed
if there isa problem with a database update

database requires major update but allow update flag is not set
database requires minor update but allow update flag is not set
if the database requires an update but the second parameterisfalse

override_user_unit (Exchange only - see note in method text)
OK=WSApplication.override_user_unit(code,value)

eg.
OK=WSApplication.override_user_unit 'X','ft'

Overridesacurrentuserunitforthe duration ofthe script

Thiscan be usefulwhereICM Exchangeisrunning asaservice, where the'user'hasno
settingsofitown and you don'twantthedefault userunits that are selected forthe locale

Returnstrue if successful, false for an unknown unit orvalue.

Note - when scriptsare run from the Ul, the userunits willalways be the onessetupin the
Ul (or the default).

override_user_units (Exchange only)
errs=WSApplication.override_user_units(filename)

eg.

errs=WSAppTication.override_user_units 'd:\\temp\\uu.csv'
if errs.length>0

puts “error reading CSV file”
end

Bulk overridesthe currentuser units forthe duration of the script.

Takesafilename of afile containing comma separated pairs of unitcode, unit value pairs,
one pairperline.Eg.

XY,US Survey ft
Usefulwhere ICM Exchange isrunning asa service, where the "user'hasno settings of it
own.

Returnsan errorstring - an empty string indicates success. Note, however, thatany valid
units willbe applied, regardless of whether there are any errors with otherlines of the file.

A likely exceptionforthismethod to throw is:

Error 13 : File Not Found : z:\uu.csv (error=3: "The system cannot
find the path specified.™)
if the file doesnotexist.
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script_file
s=WSApplication.script_file

Returnsthe full path of the script file. This willeither by the file specified on the command
line ofthe Exchange product orthe file selected in the userinterface.

Thismethodissupplied primarily to obtainthe script's path in orderto processthe path to
getthe pathsoffiles in the same directory e.g. configfiles forthe Open Data lmportand
Export Centres.

set_exit_code (Exchange only)
WSApplication.set_exit_code(exit_code)

eg.
WSApplication.set_exit_code 12

Setsthe InfoLite application'sexitcode. The exit code must evaluate to a Fixnum, ifitdoes
not, an exception willbe thrown:

exit code is not a number
Note that calling thismethod does not cause the scriptto terminate, it merely setsthe exit
code returnedto the operating system when the script does terminate.

set_working_folder (Exchange only)
WSApplication.set_working_folder(path)

eg.
WSApplication.set_working_folder 'd:\\temp\\wf'

Setsthe working folder.

NB - thisworking folder willbe used forthe duration of this ICM Exchange run. it willnot
be storedin the registry and willnotbe used by any otherinstances of ICM Exchange or
the ICMUI,

set_results_folder (Exchange only)
WSApplication.set_results_folder(path)

eg.
WSApplication.set_results_folder 'd:\\temp\\rf'

Setstheresultsfolder.

NB - thisresults folder willbe used for the duration of this ICM Exchangerun.itwillnotbe
storedin the registry and willnot be used by any otherinstances of ICM Exchangeorthe
ICM UL
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ui?
b=WSApplication.ui?

Returnstrue in interactive mode, false otherwise. The purpose of thismethodis to allow
Ruby code to be written which does different things when run from withinthe user
interface and whenrun from Info\Works ICM / InfoAsset Exchange.

use_arcgis_desktop_licence (Exchange only - see notein method text)
WSApplication.use_arcgis_desktop_licence

When using the opendataimportand export centre methods with ArcGIS the software
usesan ArcGlS serverlicence type by default. Use thismethod to use an ArcGIS de sktop
licenceinstead.Itisthe responsibility of the userto choose an appropriate ArcGIS licence
based on theiruse of the software.

Note - when scriptsare run from the Ul, the desktop licenceis, of course, used.

use_user_units?
b=WSApplications.use_user_units

eg.

puts WSApplication.use_user_units?

ReturnsaBoolean indicating whetherthe applicationisusing userunits (defaultis false for
the Exchange productsand true within the userinterface).

use_user_units=
WSApplication.use_user_units = flag

eg.
WSApplication.use_user_units=true

Setsthe flag indicating whetherthe application is using user units.

use_utf8?
b=WSApplications.use_utf8?

eg.
puts WSApplication.use_utf8?

ReturnsaBoolean indicating whetherthe applicationis using UTF8in string handling
(defaultisfalse). See appendix 6 for more details.

use_utf8=
WSApplication.use_utf8 = flag

eg.
WSApplication.use_utf8=true

Setsthe flag indicating whetherthe application isusing UTF8 in string handling (defaultis
false). See appendix 6 formore details.
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version
s=WSApplication.version

eg.

puts WSApplication.version
Returnsthe InfoWorks ICM versionnumberasa string e.g.

“2.5.0.5001”

WSDatabase

The majority of these methods are only availablein the Exchange products. The primary
purpose of the methods that ARE permitted from the product Uls isto allow navigation of
the database in orderto find and create selectionlist objects.

copy_into_root (Exchange only)
mo=iwdb.copy_into_root object,bCopySims,bCopyGroundModels

Given amodelobject (typically from another database) copiesitinto the database in the
root, returning the new modelobject. The bCopySims and bCopyGroundModels
parameters determine whether ornot simulation results and ground models respectively
are copied, corresponding to the equivalent userinterface options.

file_root (Exchange only)
s=iwdb.file_root

Returnsthe rootused for GISfiles for the database -i.e.the path withinwhich GIS file
nameswillbe treated ashavingrelative paths. This will be the path shown inthe Ul as
‘Remote filesroot' when the userselects the ‘Select remote roots.. option.

If the database isa standalonedatabase and the check-boxis checked to force the roots
to be below the master database, thenthe path returned willbe the oneused by the
software in thissituationi.e.the folder containing the master database.

find_model_object
mo=iwdb.find_model_object(type,name)

eg.
puts iwdb.find model object('Model Network', 'MyNetwork')

Given the scripting type of an objectand aname of a version controlled object (notits
scripting path), willreturn the modelobjectin the database of thattype withthatname. The
name should notbe the scripting full path, justthe name of the object.

Thismethod only worksforversion controlled objects and takes advantage of the fact that
version controlled objects have unique names so the name, rather than scripting full path
is enoughtoidentify the objectin the database uniquely.
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find_root_model_object
mo=iwdb.find_root_model_object(type,name)

eg.

mo=iwdb. find root model object ('Master Group',6 'My Master Group')

Given the scripting type of an objectand the name of an object, willreturn the model
objectwith thatnamein the rootof the database. Currently the only objecttypesfoundin
the root of the database are ‘Master Group', Model Group'and ‘Asset Group'

Quid
s=iwdb.guid
Returnsthe GUID forthe database, othenvise known as the ‘database identifier.

list_read_write_run_fields (ICM only)
arr=iwdb.list_read_write_run_fields

eg.

iwdb.list read write run fields {|fn]| puts fn}

Returnsan array of strings containing allthe fields in the Run object that are read -write
fieldsie may be setfrom ICM Exchange scripts.

model_object

mo=iwdb.model_object(scripting_path)

eg.

mo=iwdb.model object ('>MODG~My Root Model Group')

Given a scripting path ofan object returns the modelobject withthat path, otherwise
returnsnil

If you know the scripting path of the objectin the database, thisisthe ‘official way of
finding the modelobject.

model_object_collection
moc=iwdb.model_object_collection(type)

Given ascripting type, returnsa WSModelObjectCollection of allthe objects of thattype -
notjustthe objectsof thattypein the root.

model_object_from_type_ond_guid (Exchange only)
mo=iwdb.model_object_from_type_and_guid(type,guid)

eg.

mo=iwdb.model object from type and guid 'Model Network,'{CEB7E8B9-
D383-485C-B085-19F6E3E3C8CD} '
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Returnsthe modelobject of the given scripting type with the ‘CreationGUID' (an internal
database field) given in the second parameter.

model_object_from_type_aond_id

mo=iwdb.model_object_from_type_and_id(type,id)

eg.

mo=iwdb.model object from type and id('Rainfall Event',1)

Returnsthe modelobjectin this database withthetype andID given, thetype is from the list

of scripting types (see above), and the ID is the Id in the database which will be found by
selecting the ‘properties option onthe object.

This can be an easy way of getting a W SModelObject from something you have found in
the InfoWorksICM Ul by selecting the objectin thetree and obtainingits properties.

new_network_name (Exchange only)
name=iwdb.new_network_name(type,name,branch,add)
eg.

newname=iwdb.new network name ('Model Network',6 oldname, false, false)

The purpose of thismethodisto generateaname foranew network based ona given
network name, with the intentionthat the old nameisthe name of an existing network and
the new namewillbe used asthe name of a subsequently created network

The 3and 4" parametersare Boolean parameters which controlthe precise naming
convention used If branch is false the names willbe gotby appending #1on the endifthe
name doesnotendin # followed by anumber, ifitdoesendin a# followed by anumber
the numberwillbe incremented. If branch istrue the same applies exceptthat _isusedas
the specialcharacterinstead of #.1f add is true then #10r _1 will be appended to the name
regardless of whetherornotthe name endsin # or _ followed by anumber.

new_model_object (Exchange only)
mo=iwdb.new_model_object(type,name)

e.g.

root master group=iwdb.new model object('Master
Group', 'MyRootMasterGroup')

Given ascripting type andaname, createsanew object with thatname in theroot ofthe
database. Forthisto workitis necessary thatthe type be alegalobjecttype thatcan go
into the rootof the database i.e. thistype must be "Asset Group”,"Model Group” or "“Master
Group”.More may be added in the future.

Likely exceptions thrown by thismethod are:
unrecognisedtype -ifthe typeisnota valid scripting type name

invalid objecttype forthe root of a database - if objects of thistype cannot be placedin
theroot of the database
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an object ofthistype and name already existsin root of database - if an object with this
type and name existsin the root of the database

licence and/orpermissions do not permit creation of a child of thistype in the root of the
database -if the objectcannot be created in theroot of the database forlicenceand/or
permissionsreasonse.g.an attemptto create an Asset Group when the userdoe nothave
an InfoAsset licence of some sort

unable to create object - ifthe creation fails forsome otherreason

path
s=iwdb.path

eg.
puts iwdb.path
returnsthe pathname of the master database asa string

root_model_objects
moc=iwdb.root_model_objects

Returnsa WSModelObjectCollection of allthe objectsin the root of the database.

use_merge_version_control? (WS Pro only)
b=iwdb.use_merge_version_control?

Returns true if the master database is using merge version control for new objects, false
otherwise(i.e.the same behaviourasthe checked menuiteminthe Ul)

use_merge_version_control=
iwdb.use_merge_version_control=b

Setsthe value of theflag which determines whether new objects in the master database wil
use merge version control(i.e. the same behaviouras the checked menuitem in the Ul)

WSModelObjectCollection
I

mo=moc[n]

Returnsthe nth WSModelObjectin the collection. Theindexis 0 basedi.e. valid valuesare
fromo to length-1

count
n=moc.count

Returnsthe number of WSModelObjectsin the collection

each
WSModelObjectCollection.each do |mo|

eg.

moc.each { |x| puts x.name }
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The each method can be used toiterate through allthe objectsin the collection.

WSModelObject

The majority of these methods are only available in the Exchange products.

[ (CM /InfoAsset only)
[=(ICM / InfoAsset Exchange only)

mo('field']=value
v=mo['field']

The array operatorisusedto getand set values from fieldsin the object.

Thisismostusefulfor the InfoWorks Run objectin InfoWorksICM - the parametersforthe
InfoWorks run can be foundin Appendix 2 (SWMMRunsandrunsin WS Pro are handled
differently - see WSRunSchedulerand WSSWMMRunBuilder).

The parameterisinvariably a field name, the valueisa Ruby value of an appropriate type
to be storedin the InfoWorks master database.

A specialcaseisthe case where the value being stored is the reference to another object
in the database. In thiscase the value stored may be

a) TheobjectasaWSModelObject (orclass derived from it)
b) ThelDof the object
c) Thescripting path of the object

bulk_delete (Exchange only)
mo.bulk_delete

Thisdeletesthe objectandallitschildren. The deleted objectsare NOT putinto the
recycle bin, they are completely deleted.

children (Exchange only)
moc=mo.children

eg.
master group.children.each {|c| puts "child #{c.path}"}

Returnsthe children of the objectasa W SModelObjectCollection

comment (Exchange only)
s=mo.comment

Returnsthe description (i.e.the text whichappearsin the description tab of the properties
foran object) asa string.

comment= (Exchange only)
mo.comment=s

Setsthe description(as described above) foran object from a string.
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compare (ICM / InfoAsset Exchange only)
b=mo.compare(mo2)

eg.

if mo.compare (mo2)
puts “networks are identical”

end

Given anothermodelobject, compare the 2 objects returningtrue ifthey are identical, false
othenwise The objects must bothbe of the same type and must be version controlled
objectsorsimulation results. There is currently a limitation that the simulation results may
only be compared ifthe database from whichthey cameisthe current master database.

copy_here (Exchange only)
mo2=mo.copy_here(object,bCopySims,bCopyGroundModels)

Given amodelobject (typically from another database) copiesitinto the database asa
child ofthisobject, returning the new modelobject. The bCopySimsand
bCopyGroundModels parameters determine whether ornot simulation resultsand ground
modelsrespectively are copied, corresponding to the equivalent userinterface options.

csv_import_tvd (InfoAsset Exchange only)
arr=mo.csv_import_tvd(file_path, name, config_file_path)

Performsan import of time varying datainto an asset group, creating one ormore time
varying data' objectsin the same mannerasthe userinterfacewhenthe importtime
varying data from generic CSV optionis used. The parameters are the path of thefile, the
rootname of the new objectand the path of the config file savedfrom the userinterface.

deletable? (Exchange only)
b=mo.deletable?

Returnstrueifthe object can be deleted by normalmeansi.e. without using bulk_delete
which can, of course, delete anything This corresponds to whether the object can be
deleted fromthe normaluserinterface and reflectsthe same rulese.g. doesithave
children, isitusedin a simulationetc.

delete (Exchange only)
mo.delete

Deletesthe object, providing it can be deleted in the normaluserinterface i.e. without
using bulk_delete whichcan, of course, deleteanything Thisreflects, therefore, the rules
usedin the userinterface.

delete_results (ICM Exchange only)
mo.delete_results

Deletesthe resultsforthe object, ifthe objectisa simulation.

export (ICM & InfoAsset Exchange only)
mo.export(path,format)

Exportsthe modelobjectin the appropriate format.
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The formats permitted depend on theobjecttype. The format string may affectthe actual
dataexportedaswellas the formatin which the datais exported e.g.forrainfalleventsthe
parameter CRD' meansthatthe Catchment Runoff Data is exported.

When the formatisthe empty string the data isexportedin the InfoW orks text file format.
Thisformat may be used for:

Inflow

Level

Infiltration

Waste Water

Trade Waste
RainfallEvent(non-synthetic)
Pipe Sediment Data
Observed Flow Event
Observed Depth Event
Observed Velocity Event

LayerList(thisis a differentfile formatbutstilltermed the InfoWorksfile'in the
userinterface).

Regulator (from 6.0)

Forrainfalleventsthe following parameters cause the export of otherdatain atext file
format:

CRD - CatchmentRunoff Data
CSD - Catchment Sediment Data
EVP - Evaporation

ISD - InitialSnow Data

TEM - Temperature Data

WND - Wind Data

Forpollutantgraphsthe parameterslisted in Appendix 1list cause the export of the
appropriate pollutant's datain the text file format.

If the formatis 'CSV'thefile willbe exportedin 'InfoWorks CSV' formatforthe following
objecttypes:

Level
Infiltration

Inflow

61

Innovyze

Empowering water experts



Observed Flow
Observed Depth
Observed Velocity
Rainfall Event(synthetic - main rainfalldata)
Regulator
Damage Function (from version 6.5)
Waste Water (froma version 7.5 patch)
Trade Waste (froma version 7.5 patch)
(from version 6.5)
The results obtained by risk analysis runs may be exported asfollows:

ForRisk Analysis Results objects (knownin ICM Exchange as Risk Calculation Results) the
filesmay be exported by using the followingin the format field:

'Receptor Damages'
‘Component Damages’
‘Code Damages’
‘Impact Zone Damages'
‘Category Damages'

‘Inundation Depth Results’

ForRisk Analysis Sim objects (known in ICM Exchange as Damage Calculation Results) the
filesmay be exported by using the followingin the format field:

'ReceptorvsCode”

‘Receptorvs Component’

‘Code vs Component”

‘Impact Zone vs Code’

‘Impact Zone Code vs Component’
"‘Category Code vs Component’

Fordashboardsin InfoAsset Managerthe format must be 'html’, and the filenamethe
name of the HTML file. Note in this case that otherfiles are exported alongside the htmlfile
in the same folder. The names of thesefiles are fixed for each individual dashboard object
in the database so exporting the same dashboard object multiple times to different HTML
filesinthe same folderwillnot give the intended results, you should instead export them
to different folders.
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find_child_model_object

mo_found=mo.find_child_model_object(type,name)

Given the scripting type of an objectand aname willreturn the child of the object withthat
name andtype.
id

n=mo.id
Returnsthe ID of the modelobjectasanumber

import_all_sw_model_objects(ICM Exchange only)
arr=mo.import_all_sw_model_objects(filepath,format,scenariold,logFilepath)

Importsall swmm modelobjectsthatis present from a supportedfile.

Objecttypesimported:
SWMM Network
Inflow

N/SW Run

N/SW Time Patterns
Selection List

Level

RainfallEvent

W SW pollutograph
WSW Climatology
Regulator

The format parameter may be “INP" (for SWMM5 files), “XPX"(XPSWMM/ XPStorm files) or
"MXD'(for InfoSWMMfiles).

Scenarioldisonly used when importing from a MXDfile. You may leave it blank for other
formats.

The logfilepathisan optional parameter.

The objecton whichthe method is called must be of a suitable type to containthe object
imported.

The methodreturnsan array of created objects

eg.

arr=model_group.import_all_sw_model_objects('d:\\temp\\1l.inp', "INP',
otdi\\temp\\Tog.txt")

import_data (ICM Exchange only)
import_data(format,filepath)

Importsdatainto an existing object.
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Thisisonly relevant forrainfalleventsand pollutographs because they containmultiple
pagesof data which must be imported and exported separately. You have the choice of
either

a) Creatingan empty objectandimporting allthe dataitems using this method

b) Importing the firstdata item into a new object using import_new_model_object
andimporting subsequentitemsinto the object usingthismethod - in the case of
rainfalleventsthe firstitem must be the rainfall, in the case of pollutographsis can
beanyitem.

Both InfoWorks CSV and InfoWorksfile formats are supported. The parameteris ‘CSV' for
CSVfilesor some otherstring forthe Info\Worksfiles.

Forrainfalleventsthe formatsare SMD, EVP, SOL, WND, TEM, CSD, ISD, CRDand RED -
for RED you can also putnilor”. These are asdocumented in the main product
documentation.

Forpollutographsthe formatname isthe name of the pollutant field, as detailed in
Appendix 1.

The CSVfilesimportthe datainto the blob based on datain the CSV file,

Forrainfalleventsthe CSV files may only be used forthe time varying datai.e Rainfall,
Temperature, Wind, Evaporation, Solar Radiation and Soil Moisture Deficit.

eg.

moRain.import_data ‘CSV’,’c:\\temp\\MyRain_EVP.csv’
moRain.import_data ‘SMD’,’c:\\temp\\MyRain.smd’
moPG.import_data ‘CSV’.’c:\\temp\\P.csv’

import_grid_ground_model (ICM & InfoAsset Exchange only)
mo.import_grid_ground_model(polygon,files,optionsHash)

Importsa gridded ground modelinto amodelorasset group.

The first parameter must be nilora WSRowObject (or objectderived from it) from a
currently open WSOpenNetwork object with polygongeometry.

The second parameter must be an array of one ormore filenames.

The third parametermust be ahash, asfollows:

Key Type Default | Notes
ground_model_.name | String Must be non-empty and
unique in group
data_type String Displayedin the Ul
cell_size Float 10 Must be non-zero
unit_multiplier Float 0.001 Must be non-zero
xy _unit_multiplier Float 1 Must be non-zero
systematic_error Float 0
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use_polygon Boolean | false Polygonisonly usedifthisis
true, if itistrue the polygon
mustbe non-nil

integer_format Boolean | true
eg.

mg=db.modeT_object_from_type_and_id 'Model Group',2
files=Array.new

files << 'c:\\temp\\small_grid.asc'
fred=Hash.new
fred['ground_model_name']='fredi"
fred['data_type']="badger'
fred['cell_size']=5.0
fred['unit_multipler']=1.0
fred['xy_multiplier']=1.0
fred['integer_format']=false
fred['use_polygon']=false
mg.import_grid_ground_model nil, files, fred

import_infodrainage_object (ICM Exchange only)
mo=mo.import_infodrainage_object(filepath, objectType, logFile)

Thismethod imports object/s of type objectTypein amodelgroup
The parametersare asfollows:

filepath - full path for the InfoDrainage iddxfile.

objectType - type of objectto import. Only Inflow is currently imported.

logFile - full filepath where theimportlogis written. The logisin rich text format.

import_new_model_object (ICM Exchange only)
mo=mo.import_new_model_object(type,name,format,filepath)

ThismethodImportsanew modelobjectfrom afile.

Your code may have versinons of this with a fifth ‘event' parameter. The event parameteris
optional(from version 11.5), you wil almost certainly not need it, if you use it you should set it to
0.

Permittedtypesare:
Inflow
Level
Infiltration
\Waste Water
Trade Waste

RainfallEvent(non-synthetic)
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Pipe Sediment Data
Observed Flow Event
Observed Depth Event
Observed Velocity Event

LayerList(thisis a differentfile format butstilltermedthe ‘InfoWorksfile'in the
userinterface)

Regulator
Damage Function
Pollutograph

"

Exceptfor pollutographs, the format parametermay be " (for InfoWorks format files) or
‘CSV" forInfoWorks format CSV files (notavailable forlayer lists or damage functions).

The event parameterisforcompatibility withold filesand should in generalbe setto 0

The objecton whichthe method is called must be of a suitable type to containthe object
imported.

Forpollutographsyou can use CSV (the dataimported willdepend on the CSV file), orthe
3 lettercode of a pollutant type from Appendix 1. You can only import one po llutant, if you
wish toimport more into the same InfoWorks object you can use the import_data method.
You can also use that methodto import additional data into Rainfall Events.

eg.

rainfall=model_group.import_new_model_object 'Rainfall Event', 'The
Rainfall','"','d:\\temp\\1l.red’

import_new_model_object_from_generic_CSV_files
arr=model_group.import_new_model_object_from_generic_CSV_files(type,name,
file_or_files,config_file)

Thismodelimportsanew modelobject from afile using the generic CSV importer. It
requiresa configfile previously setup in the Ul

The parametersare asfollows:
Type -permitted typesare asforthe Ul, i.e.:
Permittedtypesare:

Inflow

Level

Infiltration

Rainfall Event(non-synthetic)

Pipe Sediment Data
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Observed Flow Event
Observed Depth Event
Observed Velocity Event
Regulator

Name. Thisisusedasa prefixfor the eventname(and as with the Ulignored formultiple
rainfallevents).

File or files. Thiscan be a filename or, forrainfallevents only, anumber of filenamesin
which case the behavior willbe asfor the import multiple filesinto an event'menuitem.

Configfile. The filenameofthe configfile.

Thereturn valueisan array with 2 elements. The firstelementisthe WSModelObject
created. The second elementis eithernilorthe warning messagethat would appearin the
Ul as astring.

import_new_sw_model_object (ICM Exchange only)
myobj=mo.import_new_sw_model_object(type,format,filepath,scenariold,logFilepath)

Importsa new swmm modelobject from afile.
Permitted typesare:

Inflow

W/SW Run

NSW Time Patterns
Selection List

Level

RainfallEvent

W SW pollutograph
WSW Climatology
Regulator

The format parameter may be “INP" (for S\WMM5 files), "XPX"(XPSWMM/ XPStorm files) or
"MXD'(for InfoSWMMfiles).

Scenarioldisonly used when importing from a MXDfile. You may leave itblank forother
formats.

The logfilepathisan optional parameter.

The objecton whichthe method is called mustbe of a suitable type to containthe object
imported.

The methodreturnsthe objectimporter.

eg.
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model_group.import_new_sw_model_object('Rainfall
Event',"INP',"d:\\temp\\l.inp','", 'd:\\temp\\log.txt"')

import_tvd(ICM & InfoAsset Exchange only)
mo.import_tvd(filename,format,event)

Importseventdatainto an existing object.
The parametersare asfollows:
Filename - file to be imported
Format-"CSV'or RED'
Event-integer - mustbe presentbutisignored

If the formatis 'CSV'thiswillimporta CSV file in the InfoWorks CSV file' formatinto an
existing event, overwritingthe data already there ifthereisany.

If the formatis 'RED"and the type of the objectisa rainfallevent this willimport the datain
eventfile formatinto an existing event, ovenwriting the dataalready there if there isany.

modified_by
s=mo.modified_by

Returnsthe name of the userwholastmodified the objectasastring.

name
S=mo.name

Returnsthe name of an objectasastring.

name= (Exchange only)
mo.name=s

Setsthe name of an objectfromastring

new_model_object - limited functionality in Ul, fullin Exchange - see below
mo2=mo.new_model_object(type,name)

eg.
child=mo.new_model_object(‘Model Network', 'MyNetwork')

Given ascripting type andaname willcreate a child object withthat type and name. The
type mustbe a type that can be contained in the object.

Runs must be created using the new _runmethod and sims cannot be created directly -
they are created along with therunsbased on the nature of the network and rainfallevents
/ flow surveysusedto create the run.

Risk analysisruns must be created using the new_risk_analysis_run method.

Likely exceptionsto be thrown by thismethodare:
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unrecognisedtype -ifthe typeisnota valid scripting type
runs must be created using the new_runmethod -ifan attemptis made to create arun
simscannotbe created directly —if an attemptis made to create a sim

invalid child type forthisobject - ifthe type in the first parametermay notbe a child of this
objecttype

name already in use -if the nameisin use (globally fora version controlled object, asa
child ofthisobjectforothertypes)

licence and/or permissions do not permit creation of a child of thistype forthis object - if
thistype of objectcannotbe createdfor licensing and/or permissions reasons e.g. creation
of an Asset Group whenthe software isbegin run withoutan InfoAsset licence of some
sort.

unable to create object - ifthe call fails for some otherreason.

new_risk_analysis_run (ICM Exchange only)
raro=mo.new_risk_analysis_run(name,damage_function,runs,param)

Createsanew risk analysisrun object. The parameters are as follows:

Damage_function - The parameter must be the ID of the damage functionobject, its
scripting path, orthe WSModelObject (ie. the damage function object returned from a
suitable calD.

Runs - Thisparameter mustbe one of

TheIDof the 'normal run object

The scripting path of the ‘normal run object

The WSModelObjectrepresentingthe run object

Anarray ofitemswhich mustallbe of the typesdescribedin 1to 3 above

BwN e

Param - the numerical parameter

new_run (ICM Exchange Only - WS Pro Exchange uses a different mechanism)
run=mo.new_run(name,network,commit_id,rainfalls_and_flow_surveys,scenarios,parameters)

Createsanew run. The method must be called on amodelgroup otherwise an exception
willbe thrown —'new _run:runsmay only be createdin modelgroups.

The methodcan take arrays as parameters for both the rainfallsand flow surveysand for
the scenarios. In the same way that dropping multiple rainfallevents and flow surveysinto
the drop targeton the schedule run dialog and selecting multiple scenarios oniityield
multiple simulationsforarun, so calling thismethod witharrays of valuesand with
synthetic rainfallevents which have multiple parameters (singly orin an array) will yield
multiple simsforthe run.

The run"'method whichactually runs simulationsisa method of the individual sim objects
below the run, which may easily be found by using the ‘children'method of the
WSModelObject created using this method.

The parametersare asfollows:
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Name - the name of the new run. Thismustnotalready be in use in themodel
group otherwise an exception willbe thrown -'new _run:name already in use'.

Network -the network used forthe run. The parameter must be the ID of the
network, its scripting path, orthe WSNumbatNetworkObject (i.e. the network
objectreturned from a suitable call.

CommitID - the commitiDto be usedfor the run. Thismay eitherbe the integer
commitIDor nilin which case the latestcommitattime the runis created willbe
used.

Rainfallsand flow surveys - this may be:

nil—in thiscase the run will be a dry weatherflow run

a WSModelObject whichisarainfalleventora flow survey

the scripting path of arainfalleventora flow survey as a string

the ID of a rainfallevent

anegativenumberequalto -1timesthe IDof a flow survey e.g. -7 meansthe Flow
Survey with ID7.

Anarray. If the parameterisan array, then ifthe length of the array is 0 then the
eventwillbe adry weatherflow run, otherwise allthe array elements must be one
of 2 - 5above. The array may not contain duplicates othenwise an exception willbe
thrown.

oW e

o

Scenarios - thismay be:

1 nil-inthiscasethe run will use the base scenarioof the network

2. thenameofascenario

3. anarray in which eachelementisthe name ofascenario asastring. It must not
contain scenariosthatdo notexist orduplicates.

Parameters —thismust be a hash containing parameters (see Appendix 2).
Parametersforthe run may eitherbe setin this call.

update_to_latest (Exchange only)
mo.update_to_latest

Thismethod may only be usedon runs. The following conditions mustapply:

a) The'Working field musthave beensetto true

b) There mustbe nouncommented changesforthe network forthe run.

c) allscenarioswhichwere includedin the listof scenarios forwhichthe run was set
up must be presentand validates.

Thismethodhasthe sameeffectas pressing the ‘update to latest version of network’
button onthe Run viewin the userinterface.
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open (Exchange only)
opennet=mo.open

Returnsa WSOpenNetwork object corresponding to the model object, providing the
modelobjectisofa network type orasim - see above forthe description of the difference
betweena WSModelObjectand a WSOpenNetwork.

When thismethodiscalled on asim, the network willbe opened withthe results of the
simulation loaded intoit. An exception willbe thrown if the simulation did not succeed, the
resultsare inaccessible orare notopen.

When you openthe results of asimulation:

e Thenetworkisopenedasreadonly

e Thecurrentscenarioissettothe scenario used forthe simulation (forICM
Exchange)

e Thecurrentscenariocannotbe changed (forICM Exchange)

+ Aswiththe behaviourinthe Ulofthe software, the network withthe results loaded
hasa currenttimestep. Theresults start by being opened at the firsttimestep
(timestep 0)unlessthere are only maximum results in which case they are opened
as the maximum resultstimestep.

path
s=mo.path

eg.
puts mo.path
Returnsthe scripting path of the object asa string.

parent_type

s=mo.parent_type

Returnsthe scripting type of the parent of the object (or Master Database'if the objectisin
the root of the database).

parent_id

n=mo.parent_id
Returnsthe ID of the parentobject (or 0 if the objectisin the root of the database).

status (set / get) (WS Pro Exchange only)
I=mo.status
mo.status=7

Setsand getsa statusfield stored in the database forthe modelobject - the fieldisa long
integerand can be used forany purpose. Unless setby thismethodthe value isnullin the
database whichistreated asnilby Ruby. The value isnotvisible in the Ul

type
s=mo.type

Returnsthe scripting type of the object.
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Network Classes:
WSNumbatNetworkObject / WSNetworkObject

The WSNumbatNetworkObject classisusedin ICM Exchange, InfoAsset Exchangeand
WS Pro Exchange, the WSNetworkObject classis used WS Pro Exchange. There are some
methodsin commonwhichare described first (althoughsome of the parameters are
differentin some cases).

Common

csv_import
nno.csv_import(filename,options)

Updatesthe network from a CSV file with options similar to those availablein the user
interface. In \WSPro Exchangethe version controlled object must be checked out. The
second parameter may either be nilora hash containingthe options. If the parameterisnil
then the defaultoptions willbe used. The hash valuesare as follows:

Key Type Default | Notes
Force Link Boolean TRUE
Rename
FlagGenuine | gooiean | FALSE
Only
Load Null
Fiolds Boolean TRUE
Update With True to update all values, false to only update
Any Flag Boolean TRUE fieldswith the 'update flag' flag
Use AssetID Boolean | FALSE
Setto true for User Units, false for Native Units

Boolean TRUE | -usedfor fieldswithoutan explicitunitsetina

UserUnits ‘units'record
If set totrue, theimportisdone with the UK

Boolean | FALSE | dateformatfor datesregardlessofthe PC's

UK Dates settings
. . One of Mixed,'Update And Add','Update
Action String Mixed Only',Delete’
. One of ID,'ID Description’,'ID Description
Header Sting P | Units. D Units
New Flag String Flag used for new and updated data
Strin If the 'update with any flag' option issetto

Update Flag 9 false, only update fields with thisflag value
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csv_export
nno.csv_export(filename,options)

Exportsthe network to aCSV file with options similar to those available in the user
interface.

The second parameter may eitherbe nilora hash containing the options. If the parameter
is nilthen the default options willbe used. The hashvaluesare asfollows:

Key Type Default Notes
Use Display

Precision Boolean TRUE

Field

Descriptions Boolean FALSE

Field Names Boolean TRUE

FlagFields Boolean TRUE

Setto true to export to differentfiles,
Multiple Files Boolean FALSE false to exportto the same file

Native System

Types Boolean FALSE ICM / InfoAsset only

UserUnits Boolean FALSE

Object Types Boolean FALSE

SelectionOnly | Boolean FALSE

Units Text Boolean FALSE

Triangles Boolean FALSE ICM ModelNetworksonly

Coordinate

Arrays Format | String Packed One of Packed, Noneor Separate

OtherArrays

Format String Packed One of Packed, NoneorUnpacked
e.g.

myHash=Hash. new

myHash['Multiple Files']=true
myHash['Coordinate Arrays Format']='None'
no.csv_export 'd:\\temp\\network.csv',myHash
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odec_export_ex
nno.odec_export_ex(format, config_file, options, ...)

Thismethod exports network data using a previously setup Open Data Export Centre
configuration.

The number of parameters forthis methodis variable and depends on the type of data
imported (determined by the first parameter) and the number of importssetup in one call
to the method, which can be morethenone.

The firstparameter can be one of the table below. Dependingon that value, the number of
parameterspertable isas shownin the table:

Parameters
Format Meaning pertable
Csv CsVv 2
TSV Tab separated textdata (notto be confused with TABfiles) 2
XML XML 4
MDB Accessdatabase 3
SHP Shape file 2
MIF Maplnfo Interchange Format 2
TAB TAB file (Mapinfo formatbinary file) (not WS Pro) 2
GDB GeoDatabase 6
ORACLE Oracle 7
SQLSERVER| SQL Server 9

The GDB optionisonly available with a suitably licenced and available ESRI desktop or
server product.

The TAB option(butnotthe MIF option)isonly available if your copy of InfoW orks ICM was
installed with the installer with the MapXTreme component.

The ORACLE and SQLSERVER options require the relevant client software to be installed.

The second parameteristhe path of the CFGfile, as saved from the Open Data Import
Centre userinterface. It can contain the mappings for more than onetable.

The third parametermust be nilorahash containing the options, which broadly
correspondto those in the Open Data Export Centre userinterface asfollows:

Key Type Default | Notes
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Callback Class Ruby Class nil ICM / InfoAsset Only

ScriptFile String nil WS Pro Only

Error File String nil

Image Folder String Asset Networks Only

Units Behaviour String Native | Native orUser

ReportMode Boolean FALSE | Truetoexportin report mode'

Append Boolean FALSE | Truetoenable ‘Appendto existing data’
Export Selection Boolean FALSE | Truetoexportthe selected objectsonly

Previous version, if not zero differences

Integer ° are exported

Previous Version

Create Primary Key Boolean FALSE [ ICM / InfoAsset Only

Previous Version Integer 0 ICM / InfoAsset Only
Append Boolean FALSE [ ICM / InfoAsset Only
WGS84 Boolean FALSE [ ICM / InfoAsset Only
Don'tUpdate

Geometry Boolean | FALSE ICM / InfoAsset Only

Followingthesethree parameters, there then follow a multiple of the ‘parameters per
table'depending on datatype, asshow in thetable above. ltis possible to export data into
more than one table by supplying amultiple of that number of parameters e g.to export
datafrom 3tablesinto CSV files, six parametersare supplied forthese bringing the totalto
g parameters. Alternatively, of course, itis possible to export the data by making three calls
to the method.

The parametersare asfollows:

In all casesthe first parameteristhe name of the table to export. In thiscontext the nameis
as displayedin the software's userinterfacein the Open Data Export Centre withany
spacesremoved.E.g.Node, CCTVSurvey. Thisdiffersfrom the convention used elsewhere
eg. forsQL.

ForCSV, TSV, MIF, TAB and Shapefilesthe second parameteristhe path of the file to
export.

For Accessdatabases (MDB) the parametersare as described below:

1- Tabletoexport
2- Name oftable in Access database
3- File name of Accessdatabase

ForXML the parametersare asfollows:
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1- Tabletoexport

2- 'Featureclass'(@sitis calledinthe Ul —ie.the name ofthe rootelement)

3- 'Feature dataset'(asitiscalled inthe Ul- i.e. the name used foreach data element)
4- XML file name.

For GeoDatabase the parameters are asfollows:

1- Tabletoexport

2- Featureclass

3- Feature dataset

4- Update -true to update, false othenwise. If true the feature class must exist.

5-  ArcSDE configurationkeyword - nilfor Personal / File GeoDatabases, and ignored
for updates

6- Filename(forpersonaland file GeoDatabases, connectionnamefor SDE)

ForOracle the parametersare asfollows:

1- Tableto export

2- Tablenamein Oracle

3- Tableowner

4- Update -true to update, false othenwise. If true the table must exist.
5- Username

6- Password

7- Connectionstring

ForSQL Serverthe parametersare asfollows:

1- Tabletoexport

2- Table namein SQL Server

3- Servername

4- Instance name

5- Database name

6- Update -trueto update, false otherwise

7- Integrated security - trueifintegrated, false if not
8- Username

9- Password

odic_import_ex
nno.odic_import_ex(format, config_file, options, ...)

Thismethod importsand updates network data usinga previously set up Open Data
Import Centre configuration.

Unlike the WSOpenNetwork version, itreturnsnil.
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The number of parameters forthis methodis variable and depends on the type of data
imported (determined by the first parameter) and the number of imports set up in one call
to the method, which can be morethenone.

The firstparameter can be one of the table below. Dependingon that value, the number of
parameterspertable isas showninthe table:

Parameters
Format Meaning pertable
CsVv CsVv 2
TSV Tab separated text data (notto be confused with TABfiles) 2
XML XML 3
MDB Access database 3
SHP Shape file 2
TAB Maplnfo TAB file ICM & InfoAsset only) 2
GDB GeoDatabase 3
ORACLE Oracle 6
SQLSERVER| SQL Server SEE BELOW

The SQL Serverexporthas 10 parameters pertable for WS Pro and 8 for ICM and InfoNet

The GDB option only available with a suitably installed and licenced copy of an ESRI server
or desktop product

The ORACLE and SQLSERVER options require the relevant client software to be installed.

The second parameteristhe path of the CFGfile, as saved from the Open Data Import
Centre userinterface. It can contain the mappings formore than onetable.

The third parametermust be nilorahash containing the options, which broadly
correspondto those in the Open Data Import Centre userinterfaceasfollows:

Key Type Default | Notes
Error File String Blank | Pathoferror file

. Class used for Ruby callback
CallbackClass Ruby Class nil methods(ICM & InfoAsset only)
Script File String blank Path of VBScript file
SetValue Flag String blank | Flagusedfor fieldssetfrom data
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Flag usedfor fields setfromthe

Default Value Flag String blank default value column

Image Folder String blank ;oel?vj;tiéngﬁs/;timages from (asset
Duplication Behaviour String Merge (E?gﬁao\figﬁsg\:/aet@?i te' Merge' lgnore
Units Behaviour String Native | Oneof'Native' 'User 'Custom’
Update Based On Asset 1D Boolean FALSE

Update Only Boolean FALSE

Delete Missing Objects Boolean FALSE

Allow Multiple AssetIDs Boolean FALSE

Update Links From Points Boolean FALSE

Blob Merge Boolean FALSE

gzi\’/\lee;x)on;k Naming Boolean FALSE

Importimages Boolean FALSE | Assetnetworksonly

Group Type String blank | Assetnetworksonly

Group Name String blank | Assetnetworksonly

Network WSOpenObject Nil WS Pro Only (see below)
connectPipesTobummy | g 5iean FALSE | WS ProOnly (see below)

Nodes

Dummy Node UserField String Nil WS Pro Only (see below)

Followingthesethree parameters, there then follow a multiple of the ‘parameters per
table'depending on datatype, asshow in thetable above. Itis possible to import datainto
more than one table, ordatainto one table from more thanone source by supplyinga
multiple of that number of parameters e.g. to import data into 3tables from CSV files, six
parametersare supplied forthese bringing the totalto 9 parameters. Alternatively, of
course, itis possible to importthe data by making three calls to the method.

Allthese parameters are strings with the exception of one parameter for SQL Server, which
is the sixth out of eight parametersandisaBoolean whichis described below.

The parametersare asfollows:

In all casesthe first parameteristhe name of the table to import.In thiscontext the name is
as displayedin the software'suserinterfacein the Open Data Import Centre withany
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spacesremoved. E.g.Node, CCTVSurvey. Thisdiffers from the convention used elsewhere
e.g.forsSQL.

Forsubtablesthe nameisthe nameofthe table, followed by the nameof the subtable
withoutany spaces e.g.to import the Details from the CCTV Survey, the string should be
CCTVSurveyDetails.

ForCSV, TSV and Shape filesthe second parameteristhe path of the file to import.

For Accessdatabasesthe second parameteristhe path of the Access databaseandthe
third parameteristhe name of the table or stored query to import. Data can be imported
on the basisof SQL queries by addingan SQL query to the database, howeveran SQL
expression cannot be used in this parameter.

ForGeoDatabasesthe secondparameteristhe name of the feature class to import from
andthe third parameteristhe path of the GeoDatabase.

ForOracle the parametersare asfollows:
1 - the table nametoimportinto asdescribed above
2 - thetable name in the Oracle database
3 - the connection stringe.qg.'//power./orcl
4 —the ownerofthe Oracle table being imported from
5 - the oracle username
6 - the oracle password
ForSQL serverthe parametersare asfollows for WS Pro:
1- the table name to importinto as described above
2 - thetable namein SQL Server

3 - A'where'clause tofilterthe importat the database level (thisisintended to
allow more efficientimports than fetching allthe data and doing thefiltering in
VBScriptin cases where you are doing simple filtering —as such itallowsfield
values, constant numbersand strings, arithmetic and logical operators, nulltests
and some simple string functions)

4 - An'orderby’ clause to order the input (likely to mainly be useful forimporting
blob data)

5 - the servername

6 - the SQL Serverinstance name

7 - the database name

8 - integrated security (Boolean -true orfalse, true meaning integrated security)
9 - username (for non-integrated security, nilotherwise)

10 - password (for non-integratedsecurity, nilotherwise)
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ForICM and InfoAsset Managerthey are
1- the table name to importinto as described above
2 - thetable namein SQL Server
3 - theservername
4 -the SQL Serverinstance name
5 - the database name
6 - integrated security (Boolean - true orfalse, true meaning integrated security)
7 — username (fornon-integrated security, nilotherwise)
8- password (for non-integrated security, nilotherwise)
(ie. these productsdo nothavethe 3'9and 4™ parameters that WS Pro has)

The Network'parametermay only be used in WSPro whenthis method isused to import
a control. The parameter must be a WSOpenNetwork object of a network and this can only
be usedin conjectionwith'Update Based on Asset ID'. The purpose of thisfunctionality is
to allow controlsto be imported and updated in tandemwiththe network -i.e.itprovidesa
way of updating the controlbased purely on theasset ID without requiring the data source
to know the primary key of the object being updated, whichmay not be readily available in
the data source beingimported

The 'ConnectPipes To Dummy Nodes' parameter works as follows: if a pipe goes from
1234510 45678 say, and we have imported 12345 or 45678 as point objects that we
representaslinks we willhave created dummy nodes12345X 12345Y, 45678Xand 45678Y.
Thereforeifatthispointwe find that 12345 doesn'texist but 12345Y does, and similarly
45678 doesbut45678X doesthen we changethe valueinthe USnodelD / DSnode ID
fieldfor thispipe to the X orY version asappropriate (itis X for downstreamand Y for
upstream since we expectthemto connectto the downstreamand upstream ends of the
link respectively)

The Dummy Node User Field parameterif setto the name ofa string field will set that
stringfieldto 'Y' when adummy node isadded atthe end of alink.

remove_local
nno.remove_local

Removesthe localcopy of the network, any uncommitted changes willbe lost.

WSNetworkObject Only

Thisclassisused for lock version controlin WS Pro only

branched?
b=no.branched?

Returmnstrue ofthe objectis branched, false otherwise.
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check_in
no.check_in

Checksinthe versioncontrolled object

check_out
new_object=no.check_out(new_name)

Checksoutthe version controlled object, giving the checked out versionthe name
newnameand returnsthenew object.

checked_out_by
s=no.checked_out_by

Returnsthe user-nameofthe userwhohasthe object currently checkedout. An empty
stringis returnedifthe objectisnot checked out.

checked_out?
b=no.checked_out?

Retumnstrueifthe objectischecked out, false otherwise.

check_out_and_branch
new_object=no.check_out_and_branch(new_name)

As check_outbutthe checkedoutobjectisbranched

undo_check_out
no.undo_check_out

Fora checked outversion controlled object, undoesthe check-outie. effectively deletes
it. The method delete will, in fact, perform the same function, butundo_check_out willonly
work forchecked out objects sois slightly safer.

WSNumbatNetworkObject Only Version Control
Methods

Thisclass isused for InfoworksICM and InfoAsset, and wellas for WS Pro when merge
version controlis used.

The following methods are directly related to version controland are availablein all 3
products.

branch
new_nno=nno.branch(commitid,newname)

Branchesaversioncontrolled object creating anew version controlled object, branches
based on the commit D (these can be found from the commits method below orfrom the
userinterface). The commitID must bein the list of commitsforthat object.

commit
id=nno.commit(comment)

eg.

nno.commit 'this is the commit comment for this commit'
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or

jd=nno.commit('this is the commit comment for this commit')

Commitschangesto anetwork to the database. Returnsthe commit ID orreturnsnilif
there were not changes made since the last commit.

commits
c=nno.commits

Returnsa WSCommits object containing the commits forthe network i.e. the details of
whatiscommitted ateach stage in the history of the network.

eg.

mo.commits.each do |c|

puts
"#{c.branch_id},#{c.comment},#{c.commit_id},#{c.deleted_count},#{c.i
nserted_count},#{c.modified_count},#{c.setting_changed_count}, |#{c.u
ser}|"
end

or

(0...mo.commits.length) .each do |i]

c=mo.commits[i]

puts
"#{c.branch_id},#{c.comment},#{c.commit_id},#{c.deleted_count},#{c.i
nserted_count},#{c.modified_count},#{c.setting_changed_count}, |#{c.u
ser}|"
end

commit_reserve
id=nno.commit_reserve(comment)

Thisissimilarto commitin thatitcommits changesto the network to the databaseand
returnsthe commitIDif changeshavebeen made, nilotherwise The difference isthat
commit_reserve keepsthe network reserved.

current_commit_id
id=nno.current_commit_id

Returnsthe commitID of the localcopy of the network - thismay not be the latest commit
IDie.the mostrecentcommitID on the server, whichisreturned by latest_commit_id (see
below).
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latest_commit_id
id=nno.latest_commit_id

Returnsthe latestcommitID forthe networkie.the ID ofthe mostrecentcommitonthe
server. Thismay not be the same asthe commitID of the local copy, whichisreturned by
current_commit_id (see above).

open_version
on=nno.open_version( commitid)

Thisopensapreviouscommitof a version controlled objectasa WSOpenNetwork.

reserve
nno.reserve

Reservesthe network so no-oneelse can edititand updatesthe localcopy to the latest
version,

revert
nno.revert

Revertsany uncommitted changesin the localcopy of the network

uncommitted_changes?
b=nno.uncomitted_changes?

Returnstrue ifthere are uncomitted changesin the localcopy of the network, false
otherwise.

unreserve
nno.unreserve

Cancelsthe reservation of the network.

update
b=nno.update

Updatesthe localcopy of the network from the server. Returnstrue ifthere are no
conflicts, false ifthere are.

WSNumbatNetworkObject Only Other Methods

Thisclass isused for InfoworksICMand InfoAsset, and wellas for WS Pro when merge
version controlis used.

The following methods are not directly related to version controland are only available in
ICM Exchange and InfoAsset Exchange

csv_changes
nno.csv_changes(commit_id1l, commit_id2, filename)

Outputsthe differences between commitid 1and commitid 2 to the specified filename. The
CSVfile outputisin the same formatas generated by the “Compare network” functionand
can be usedto apply the changesto anothernetwork via ‘Import/Update from CSV files.
functionality.

83

Innovyze

Empowering water experts



GIS_export

nno.GIS_export(format,params,location)

Exportsthe network datato GIS.

The parametersare asfollows:

Format:
Thisparametermust be one of the following:

e SHP-Shapefile

e TAB-Tabfile

e MIF - MIFfile

e GDB - GeoDatabase

Params:

Thisparametercan eitherbe ahash, described below, ornil If the parameterisnilthen
the default valuesforits various options will be used.

Folder:

Thisparametercontainsthe base folderforthe filesto be exported, exceptforthe GDB
formatwhereitisthe name ofthe GeoDatabase.

The paramshash can contain anumber of keys. Ifthe hash isnilor the valueisnot
specified the default behaviourapplies as described below.

ExportFlags - Boolean -ifthisis true then the flags are exported along with the data
values, iffalse they aren't The defaultistrue.

Feature Dataset - String - for GeoDatabases, the name of the feature dataset. The default
isan empty string.

SkipEmpty Tables - Boolean - if true skipsempty tables(evenifthey are listed in the value
for the Tableskey). The defaultis false.

Tables - Array asdescribed below -the defaultisto export results for all tables.

UseArcGISCompatibility - Boolean - thisisthe equivalent of selecting the check-boxin the
Ul. The defaultisfalse i.e.the equivalent of not checking the check-boxin the Ul

Thetableselement ofthe hash mustbe an array of strings which must be names of tables
as returned by the list_GIS_export_tables. Duplicates and unrecognised values are not
permitted.
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list_GIS_export_tables

arr=nno.list_GIS_export_tables

Thismethodliststhe tablesthat willbe exportedto GIS as an array of strings. Thismethod
is designedto return information useful when customising the parameters to GIS_export.

select_changes
nno.select_changes

Selectall objectsadded orchanged between the commit id specified and the current
network.

The network musthaveno outstanding changes for thisto work (othenwvise an exception
willbe thrown).

Obviously, deleted objects willnot be selected.

select_clear
nno.select_clear

Clearsthe selection in the network

select_count
n=nno.select_count

Returnsthe numberof selected itemsin the network

select_sql
n=nno.select_sql(table,query)

eg.
n=nno.select sqgl ('hw node', 'x>0")

Thismethod runsthe SQL query with thegiven table beingthe ‘currenttable’asitappears
inthe SQL dialogi.e.the defaulttable if the SQL query does not further qualify the table
name.

Thenames'_nodes'or'_links'can be usedto runthe SQL overallnode orlink tablesin the
same way ascan be achieved by selecting ‘Allnodes' or'All links'in the dropdownsin the
SQL dialog.

The SQL query can include multiple clausesin the samewasas SQL run from the user
interface, and can use any of the options that do not open results or prompt gridse.g.

nno.select sgl 'hw node', "SELECT distinct x into file
"d:\\temp\\distinctx.dat"'"

The methodreturnsthe numberof objects selected in thelast clause in the SQL block
selectinganon-zero numberof object(orzeroif there isno such clause).
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user_field_names
nno.user_field_names(filename,arbitrarystring)

Producesa CSV file consisting of the names of all the userfields forall the object typesin
the network

The CSVfile hasno headerandthe arbitrary string is output as the first column, the second
column being the internaltable name and the third column being the userfield name.

WSSimObject

Anobjectofthistype representsan ICM Sim object, a WS Sim object, an ICM Risk Analysis
Resultsobjectoran ICM Risk Analysis Sim object. The Risk Analysis Results objects contain
the results for a number of return periods and summeary results. The Risk Analysis Sim
objectscontainonly summary results.

The differentreturnperiods forthe Risk Analysis Results objects correspond to the
timestepsfor'normal simulations. The names of the methods reflect the usage for normal’
simulationsie. tolistthe return periods forarisk analysis results object you should use the
list_timesteps method.

Various methods cannot be called for the Risk Analysis Sim objects if those methods are
notrelevantforsimswith only summary results.

Thischart showswhich methods are available forwhich object types:

Risk
ICM WSPro | RiskAnalysis Analysis
Sim Sim Results Sim

list_max_results_attributes

list_results_attributes

list_results_GIS_export_tables

list_timesteps

max_flood_contours_export

max_results_binary_export

max_results_csv_export

results_binary_export

results_csv_export

results_csv_export_ex

results_GIS_export

results_path

run

run_ex

status

success_substatus

get

timestep_count
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list_max_results_attributes
arr=sim.list_max_results_attributes

Returnsan array of arrays. The arrays returned correspond to the tabs on the binary results
exportdialoge.g.'Node', 'Link','Subcatchment' forthe time varying results. Each array
contains 2 elements, the firstof which isthe nameofthe Tab, whilst the 2ndisan array of
attribute namese.g.

[['Scalar',['totf1','totout', "totr', "totrun','totvol']],['Node', ['fl
ooddepth', 'floodvolume','flvol', 'pcvolbal', 'qgincum','qginfnod', 'qnode
','qrain', 'vflood', 'vground', 'volbal', "volume', 'DEPNOD"' ]]1]
Thismethodisdesigned to return information useful when customising the parameters to
max_results_binary _exportand max_results_csv_export

list_results_attributes
arr=sim.list_results_attributes

Returnsan array of arrays. The arraysreturned correspond to the tabs on the binary results
exportdialoge.g Node', Link’, 'Subcatchment' Each array contains 2 elements, the first of
whichisthe nameofthe Tab, whilstthe 2"disan array of attribute namese.g.

[["Node", ["flooddepth", "floodvolume", "flvol", "qinfnod", "gnode",

"grain", "volume", "depnod"]]
["Link"™, ["ds_depth", "ds_flow", "ds_froude", "ds_vel", "HYDGRAD",
"Surcharge", "us_depth", "us_flow", "us_froude", "us_vel",

"ginflnk", "glink", "volume", "pmpstate"]]

["Subcatchment", ["qfoul", "qsurfOl", "qsurf02", "qsurf03",
"qtrade", "RAINFALL", "RUNOFF"]]

["Rain Gauge", ["raindpth", "RAINFALL"]]]

Thismethodisdesigned to return information useful when customising the parametersto
results_binary_exportand results_csv_export

list_results_GIS_export_tables
arr=sim.list_results_GIS_export_tables

Returnsan array of the tablesthat may be exported to GIS using the results_GIS_export
method. Thismethod is designedto return information useful when customisingthe
parameterstoresults_GIS_export The list willessentially only change whenmore tables
are addedto InfoWorks. The currentlistis:

_2DETements

_l1inks
hw_1d_results_point
hw_2d_bridge
hw_2d_Tinear_structure
hw_2d_results_T1ine
hw_2d_results_point
hw_2d_results_polygon
hw_2d_sTuice
hw_bridge
hw_bridge_opening
hw_node
hw_river_reach
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hw_subcatchment

hw_tvd_connector

Note theresultsfor2D elementsis _2DElementsand thatthetable nameusedforalllinks,
which are combinedintooneGIS layer, is _links.

list_timesteps
arr=list_timesteps

Fora normalsimulation, thisreturnsan array of the results timesteps forthe simulation.
Seethe 'Datesand Times'sectionabove fordetails on howabsoluteand relativetimes are
handled.

Forarisk analysisresults object, thisreturnsan array of the return periods forthe object.

max_flood_contours_export
max_flood_contours_export(format,groundModel,theme,filename)

Exportsthe flood contoursto files (GIS or ASCII. The ASClI formatisthe same as produced
viathe userinterface.

Format: MIF, TAB, SHP or ASCII - as with the userinterface GeoDatabases are not
supported.

GroundModel thismay either be the scripting path, the ID orthe WSModelObject
representing aground model(eithergridor TIN). If the ID is negativethenitrepresentsa
TIN ground modelie. -7 representsthe TIN groundmodelwith ID 7.1f the ID is positive it
representsa gridded ground model

Forthe ASCll export, thismustbe a grid ground model.
Theme:the script path, ID or WSModelObject representing theme to use forthe contours.
Filename: the filenameto be exported.

max_results_binary_export
max_results_binary_export(selection,attributes,file)

Exports the maximum results (and other summary results) for the simulationin a binary file
formatintended forreading by program writtenby a useror 3 party. The formatis
documented in a separate documentavailable from Innovyze.

The selectionparameter may containthe ID or scripting path of a selection list object, or
the WSModelObject itself, ormay be nilin which case results forthe whole network willbe
exported.

The attributes parametermay be nil, in which case all attributes are exported, ormay be an
array as describedin the list_max_results_attributes method above.

results_binary_export
results_binary_export(selection,attributes,file)

Exportsthe results for each results timestep forthe simulation in a binary file format
intended forreading by program written by a user or 37 party. The format is documented
in a separate documentavailable from Innovyze.
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The selectionparametermay containthe ID or scripting path of a selection list object, or
the WSModelObjectitself, ormay be nilin which case results for the whole network will be
exported.

The attributes parameter may be nil, in which case all attributes are exported, or may be an
array as describedin the list_max_results_attributes method above.

maox_results_csv_export
results_csv_export(selection, attributes, folder)

Exportsthe results for the simulation in the CSV format corresponding to thatused in the
CSVresults export menu option.

The selection parametermay containthe ID or scripting path of a selection list object, or
the WSModelObjectitself, oritmay be nilin which case results forthe whole network will
be exported.

The attributes parameter may be nil, in which case all attributes are exported, or may be an
array as describedin the list_max_results_attributes method above (i.e. as
max_results_binary_export).

(Note thatthe parametersforthismethod are the sameasthose forresults_csv_export_ex)

results_csv_export
results_csv_export(selection,folder)

Exportsthe results for the simulation in the CSV format corresponding to that usedin the
CSV results export menu option,

The selectionparametermay containthe ID or scripting path of a selection list object, or
the WSModelObjectitself, oritmay be nilin which case results forthe whole network will
be exported.

results_csv_export_ex
ThisisdifferentforlCM and \WS Pro.

ForlCM:
results_csv_export_ex(selection, attributes, folder)

As for results_csv_export but takes an extra attributes parameter which may be nil, in
which case allattributes are exported, or may be an array as describedin the
list_results_attributes method above(ie.asresults_binary _export).

ForWs Pro:
results_csv_export_ex(selection, folder, options)

As for results_csv_export but takes an extra options parameter whichmustbe nilorar a
hash.If a hash the only valid key is ‘Group By Time'(default value false). If set to true then
theresultsare grouped by time in the same way as the Ul option.
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results_GIS_export
results_GIS_export(format,timesteps,params,folder)

Exports simulation resultsto GIS.
The parametersare asfollows:

Format
Thisparameter must be one of the following:

e SHP-Shapefile

e TAB-Tabfile ICM / InfoAssetonly)
e MIF - MiFfile

e GDB - GeoDatabase

Timesteps:

Thetimesteps parameter may take anumber of values of differenttypesas follows:

e nil-if the parameterisnilthisis the equivalent of the ‘None'option when selecting
timestepsin the Ulie.itonly makessense ifthe appropriate optionin the params
parameterhash is set so that maximum results are exported for the simulation.

e All -ifthe parameterissettothe string 'All then all timesteps willbe exported
(thisdoesnotinclude the maximum results - if these are wanted thenthe
appropriate parameterin the params hash should be set)

e ‘Max -if the parameterissettothe string Max' then the maximumresults willbe
exported. Thiscan also be achieved by settingthe appropriate value in the params
hash (notapplicable to WS which doesnot have maxresults)

e Aninteger(Fixnum)representing atimestep with 0 representing thefirst timestep.
The number of timesteps may be found via the timestep_count method or by
countingthe number oftimestepsin the result of the list_timesteps method. The
maximum value permitted isthe number of timesteps minus 1.

e Anarray of integersrepresenting thetimestepsas described above. The values
mustall be validanditmay not contain duplicates. This can be used to flexibly
choose whichtimesteps to exportin a similarmannerto the more complex Ul
options.

Params:

Thisparametercan eitherbe a hash, described below, ornil. If the parameterisnilthen
the default valuesforits various options will be used.

Folder:

Thisparametercontainsthe base folderforthe files to be exported, except forthe GDB
formatwhereitisthe name of the GeoDatabase.
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The params hash can contain anumberof keys. Ifthe hash isnilor the value isnot
specified the default behaviourapplies as described below.

2DZoneSQL - Array as described below - the defaultis notto exportany extra fields for 2D
elements.(doesntapply to WS)

AlternativeNaming - Boolean - if thisis setthen the subfolders / feature datasets used for
the exportare given simplerbut less attractive names which may be helpfulifthe aimis
processthe files with software ratherthan to have auserselectand openthemin a GIS
package. The simplenamesare <model object id>_<timestep> with the timesteps
numbered from zero as with the timesteps parameter of the methodand with<model

objectid>_Maxforthe maxima. The defaultis to use the same naming convention asthe
Ul.

ExportMaxima - Boolean -ifthisis setto true the maximum results are exported. The
defaultisfalse ie.to notexportthem. (doesn'tapply to WS)

Feature Dataset - String - for GeoDatabases, the name of the feature dataset. The default
isan empty string.

Tables - Array asdescribed below -the defaultis to export results for all tables.

Threshold - Double -the depth threshold below which a2D elementis notexported. This
is the equivalent of checkingthe check-boxin the Uland enteringa value. The defaultis to
behave asthough the check-boxisuncheckedie. allelementsare exported (doesn't
apply to WS)

UseArcGISCompatibility - Boolean - thisisthe equivalent of selecting the check-boxin the
Ul. The defaultisfalse i.e. the equivalent of not checking the check-boxin the Ul. (doesn't
apply to WS)

Thetableselementof the hash mustbe an array of strings which mustbe names of tables
as returned by the list_results_GIS_exports_table. Duplicates and unrecognised values are
not permitted.

The 2DZoneSQL element of the hash mustbe an array of arrays. Each of those arrays must
inturn contain 2 or3 values.

Thefirstvalue is the name of the field to be exported as a string.
The secondvalueisthe SQL expressionasa string.

The optional 3™ value mustbe an integer between 0 and g inclusive representing the
numberofdecimalplaces.If thisis not setthen a default of 2 decimalplacesis used.

run
sim.run

Thismethod runsasimulation, waitinguntilthe simulation finishes, howeverlong that may
be. There are alternative mechanisms forrunning simulation s which permit greater control
overthe process. The simulationwillbe run on the current machine.
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run_ex

sim.run_ex(server,number_of_threads) [ICM only] OR
sim.run_ex(hash) [ICM only] OR

sim.run_ex(hash) [WS Pro only]

Thismethod behavesasrun above, exceptthat you may controlthe serveron whichthe
simulationisrun and various otheraspects.

InICM:
You can eitherhave two parameters, astringand an integer, orone parameter, a hash.
Inthe formercase (a stringandan integer):.

The first parameter servername may be amachine nameorone of " or ™. " hasthe
meaning of localmachine and ""hasthe meaning of any available server.

The second parameter may be an integerrepresentingthe number of threads. Using 0 as
the numberofthreads causesas many threads as possible to be used as with the user
interface option.

In the latter case (a hash):
The keysare asfollows:

Server - string - servername - may be a machine name orone of 'or ™. " hasthe
meaning of localmachine and "'has the meaning of any available server, default value "’

Threads -integer - the numberofthreads. Usingo asthe numberofthreads causes as
many threads as possible to be used as with the userinterface option.

SU - Boolean - ifyou are using InfoWorks One you must setthisto true. The default value
is false.

ResultsOnServer - Boolean - true to store the results on the server, false otherwise -
default value false.

In' WS Pro:
The firstand only parameter must be ahash.
The keysare asfollows:

RunOn -string - the name of the machinethe simulation may run on, orone of 'or . "'

hasthe meaning of localmachine and "'hasthe meaningofany available server. - default
value ™

MaxConcurrentJobs - integer - the maximum number of concurrent jobs - default value 0.
MaxRuntimeSeconds - integer - the maximumruntime in seconds, default value 1day.

ResultsOnServer - Boolean - true to store the results on the server, false othernwise -
default value true.

Note thatthe default valuesfor ResultsOnServerand Server are different between ICM
and WS Pro.
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status
n=sim.status

Returnsthe status of simulation, one of;

e ‘None'

e “Active”

e 'Success’
e ‘Fail'

success_substatus
n=sim.success_substatus

If the simulation succeeded, returnsits substatus, one of:

e ‘Incomplete’
e “Warnings'
e 'OK'

timestep_count
n=sim.timestep_count

Returnsthe number of results timesteps fora simulation.

WSO penNetwork

add_scenario (InfoAsset / ICM only)
on.add_scenario(name,based_on,notes)

eg.

on.add_scenario 'My Scenario',nil,'This is my scenario'’

The parametersare:
Name - name of new scenario(string)
Based_on-name of scenario(string) or nilfor a scenario notbasedon anotherone

Notes - the notesforthe scenario

clear_selection
on.clear_selection

Clearsthe selection

close (Exchange only)
on.close

Closesthe WSOpenNetwork. Itisnot necessary to call this, but it will ensure that memory
is freed atthis pointratherthan when Ruby garbage collection occurs. Once a
WSOpenNetwork has beenclosed, any objects within that network (e.g. of type
WSRowObject) become invalid and any attempt to access methods forthem willcause an
exception to be thrown).
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current_timestep (modelling products only)
n=on.current_timestep

The WSOpenNetwork object hasa currenttimestep correspondingto the currenttimestep
results have whenopenedin the software's Ul It determinesthe timestepforwhichthe
result’ method of the WSRowObject returnsits value. This methodreturnsthe indexof the
currenttimestep, with the firsttimestep being index 0 and the finaltimestep begin
timestep_count - 1. The value of -1, representing the ‘'maximum’ timestep'is also possible.
Theinitialvalue when asimisopenedin ICM Exchange willbe 0 if there are time varying
results, othenwise -1forthe ‘'maximum’ timestep'.

current_timestep_time (modelling products only)
t=on.current_timestep_time

Returnsthe time of the currenttimestep.

current_timestep=(Exchange only for modelling products)
on.current_timestep=7

Thismethod setsthe currenttimestep to the timestep with theindexgivene.g. 0 setsthe
currenttimestep to the firsttimestep, -1setsit to the ‘'maximum’ ‘timestep'.

csv_export
nno.csv_export(filename,options)

Exportsthe WSOpenNetwork to the file specified

The optionsobjectmustbe anilora hash containsome orallof the following fields

Use Display Precision If true, usesthe display True
precision, otherwise
outputsthe numberwith
more digits

Field Descriptions If true, outputsaline of field | False
descriptions(forthe
informationofanyone
reading thefile)

Field Names If true, outputsaheader True
line with the field names -
these are used whenfiles
are reimported

Flag Fields If true, the flag fields are True
exported
Multiple Files If true, the version control False

objectisexportedto
multiple files, one foreach
network object type
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Native System Types

If true, the internalnames
for systemtypesare used

False

UserUnits

If true, the userselected
unitsratherthanthe
internalones (S are used

True

Object Types

If true, the type of each
objectexportedisexported
ina separate column

False

Selection Only

If true, only the selected
objectsare exported

False

Units Text

If true, a line containing the
unitsforeach fieldis
exported

False

Coordinate Arrays Format

The mechanismwhereby
arrays of coordinates(e.g.
polylinesand polygons)are
exported. Choicesare
‘None', Packed'and
‘Unpacked'

Packed

OtherArraysFormat

The mechanismwhereby
otherarrays(e.g. shapes/
demanddiagrams)are
exported. Choicesare
‘None', Packed and
‘Separate’

Packed

csv_import
nno.csv_import(filename,options)

Updatesthe WSOpenNetwork

fromthe CSV file specified.

The options parameter must be nil, ora hash which can containany orallof the following.

updatedisnotblankand
thefieldinthe CSVfileis
blank, thenifthisisset to

Force Link Rename If nodesare renamed, then | True
associated objectshavethe
node renamed

Flag Genuine Only Only genuine changesto False
the field are flagged

Load NullFields If the fieldinan objecttobe | True
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true, the data willbe
updated othenwvise itwon't

Update With Any Flag

If thisis setto true, then any
field can be updated, ifitis
set tofalse then only fields
with the flag setto the
‘update flag' will be
updated

True

Use Asset|D

Usethe assetID as the key
for updatesratherthan the
normal ‘primary key'

False

UserUnits

Use the current ‘userunits’
ratherthan the native (SI)
units

True

Action

Action to perform

Update Only - willonly
update existing objects

Update And Add - will
update and add objects,
butnot perform deletions

Mixed - will add, update
and delete objects
dependingon an ‘action’
fieldinthe CSVfile

Delete - will delete objects

Mixed

Header

What headerthe importer
willexpectin the file(s)

ID - IDonly

ID Description —Idson one
line, followed by
descriptionson the next

ID Units - Ids ononeline,
followed by unitson the
next

ID Descriptions Units - Ids
ononeline, followedby
descriptionson the next,
followed by unitson the 3rd
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New Flag Flagusedfornew / Blank
updatedfields

Update Flag Flagusedto determine Blank
whatobjectsare updated if
the Update With Any Flag'
fileldis setto false

current_scenario
puts on.current_scenario

Returnsthe WSOpenNetwork object's current scenario asa string.
If the currentscenarioisthe base scenario, returns ‘Base'(in English).

current_scenario=
on.current_scenario=new_scenario

Setsthe WSOpenNetwork's current scenario. The new value should be a string or can be
nilin which case the current scenarioissetto the base scenario. Thenew scenario must
exist.

delete_scenario (ICM and InfoAsset Only)
on.delete_scenario(scenario_name)

eqg.

on.delete_scenario('myscenario')

Deletesthe scenariospecified in the string parameter. If the specified scenarioisthe
currentscenario, the current scenariois setto be the base scenario.

delete_selection
on.delete_selection

Deletesthe current selectionfrom the network in the current scenario.

delete_superfluous_dummy_nodes (WS Pro only)
delete_superfluous_dummy_nodes(tables,field)

Given an array of table names, whichmustbe link tables (e.g. wn_pst)and the nameofa
text field, a userfield being the most likely candidate forthis willdelete allobjectsin the
node table tableswhere thatfieldissetto Y and the objectisnotthe upstream or
downstreamnodein oneofthetablesin the array.

The aimofthismethodisto be usedin conjunctionwiththe open dataimport centreto
supportthe situationwhere dummy nodes havebeen added atthe ends of links (e.g.
because they have beenimported froma GIS where they are represented as point objects)
butthe linkshave since beendeleted.
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download_mesh_job_log (ICM Exchange only)
on.download_mesh_job_log(job_id,path)

Given one ofthejobslistedin the return value of mesh_async, copiesthe log file created
by thatjobto the path given.

each
on.eachdo |x|

lteratesthrough allthe objectsin the \WSOpenNetwork e g.

on.each do |x|
puts x.id
end

each_selected
on.each_selected do | x|

As each butiteratesthrough the selected objects only.

expand_short_links (WS Pro Exchange only)

on.expand_short_links(hash)

Expandsshortlinksin the same way asthe Ul

The parameterisahash whichmustexist.

The parameters correspond closely to those on thedialogin WS Pro.

The two float values willeitherbe in userlength units or system length units (m) depending
onthe globalsetting.

The array of table namesare the internalnames of the link typesto whichitappliese.g.
wn_meter.

The 'Recalculate length'and 'Use user flag' Booleans correspond to the 3 choiceson the
dialog forflagging changed lengths - if you setthe first to false the value of the second is
ignored sincelengths won'tbe changed thereisnotneedto flag them.

Key Type Default
Expansion threshold Float 10
Minimum resultantlength | Float 10
Flag String
Protect connection points | Boolean false
Recalculate length Boolean false
Use userflag Boolean false

Array of
Tables strings empty array

08

Innovyze

Empowering water experts



eg.
db=WSApp1ication.open
net=db.model_object_from_type_and_id('Geometry',276)
on=net.open

on.run_SQL('_Tlinks','1")

myHash=Hash. new

#myHash[ '"badger']="duck"

myHash['Expansion threshold']=1.0

myHash['Minimum resultant Tength']=1.0
myHash['Recalculate Length']=true

myHash['Use user flag']=true
myHash['Tables']=["wn_meter']

myHash['Flag']="SL'

on.expand_short_11inks (myHash)

export_IDs

on.export_IDs(filename,parameters)
Exportsthe IDs of all the objects orthe current selection to a file, grouped by table.

The parameters must be nilorahash. If the parametersare ahash then thereare two
possible values:

Selection Only - ifset to true only the IDs of the current selection will be exported (default
falseie. all exported)

UTF8 -if set to true the file will be UTF8 encoded (default false i.e. current locals)
field_names(type)

arr=on.field_names(type)
eg.

arr=on.field_names('hw_node")
arr.each do |f]|

puts f
end

Giventheinternalnameofatype, returnsalist of namesofthe fields forthat objecttype -
the objecttype cannotbe aclass.

gauge_timestep_count (ICM Only)
n=on.gauge_timestep_count

Thismethod returnsthe number of gauge timesteps. If there are no gauge timesteps,
eitherbecauseno objectsare ‘gauged’ orbecause the gaugetimestep forthe run was set
to Oitreturnso.

gauge_timestep_time (ICM Only)
t=on.gauge_timestep_time(timestep_no)

Thismethod returnsthe time forthe gaguetimestepwith theindex givenasthe method's
parameter.
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GIS_export

on.GIS_export(format,params,location)

Exportsthe network datato GIS.

See the method of the same name for WSNumbatNetworkObject foran explanationof the
parameters.

InfoDrainage_import
on.InfoDrainage_import(filename, logFile)

Importsan InfoDrainage modelinto the network.

Parameters:

filepath - full path to the InfoDrainage iddxfile.

logfile - full filepath where the importlogis written. The logisin rich text format.

list_gauge_timesteps (ICM only)
arr=on.list_gauge_timesteps

Thismethod returnsan array containing the times of allthe gauge timesteps forthe simin
order.

list_GIS_export_tables
arr=on.list_GIS_export_tables

Thismethod liststhe tablesthat willbe exported to GIS as an array of strings. Thismethod
is designedto return information useful when customising the parameters to GIS_export.

list_timesteps
arr=on.list_timesteps

Thismethod returnsan array containing the times of allthe timestepsforthe simin order.

load_mesh_job (ICM Exchange only)
on.load_mesh_job(job_id)

Given one ofthejobslistedin the return value of mesh_async, loadsthe completed mesh
into the network.

load_selection
on.load_selection(selection_list)

Selectsobjectsbased on the selection listobject. The parametermay be a
WSModelObject, an object path orthe numerical ID of the modelobject - providing in all
casesthatthe modelobjectisaselection list.

mesh (ICM Exchange Only)
myHash=on.mesh(params)

Thismethod meshesoneormore 2D zones.
The parameterisahash, containing thefollowingkeys:

GroundModel -the ground model
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VoidsFile -ClSfile containingvoids

VoidsFeatureClass - for GeoDatabases, the feature class within the GeoDatabase
VoidsCategory —the voids polygon category

BreakLinesFile -ClSfile containing breaklines

BreakLinesFeatureClass - for GeoDatabases, the feature class withinthe GeoDatabase
BreaklLinesCategory —-the break lines polyline category

WallsFile -GS file containing walls

WallsFeatureClass - for GeoDatabases, the feature class withinthe GeoDatabase
WallsCategory —-the walls polyline category

2DZones-oneormore 2D zones

2DZonesSelectionList - a selection listof 2D zones

LowerElementGroundLevels —whether ornotthe process willlower2D mesh elements
with ground levelshigherthanthe adjacent bank levels,

RunOn -the computerto run the jobson

LogFile -the path of the logfile

LogPath -the path of afolderfor the log files

The valuesassociated withthe keysare asfollows:

GroundModel

Thismay eitherbe the scripting path, the ID orthe \WSModelObject representing a ground
model(eithergrid or TIN).If the IDis negative then itrepresentsa TIN ground modelie. -7
representsthe TIN ground modelwith ID 7.1f the ID is positive it represents a gridded
ground model.

Thisparameterisrequired.

VoidsFile
The path of a CGISfile containing the voids - String —ignored if empty

VoidsCategory
The category of polygonwithinthe network used for voids - string (ignoredif empty)

VoidsFeatureClass
Fora GeoDatabase, the feature class within the GeoDatabase forthe voids

BreakLinesFile
The path of a CGISfile containing the breaklines- String —ignored if empty

BreakLinesCategory
The category of polyline withinthe network used for break lines - string (ignored if empty)

BreakLinesFeatureClass
Fora GeoDatabase, the feature class within the GeoDatabase forthe break lines
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WallsFile
The path of a GISfile containing the walls - String —ignored ifempty

WallsCategory
The category of polyline withinthe network used for walls-string (ignored if empty)

WallsFeatureClass
Fora GeoDatabase, the feature class within the GeoDatabase forthe walls

2DZones

If the 2DZonesSelectionList parameterisabsentand this parameterisabsentornilall 2D
zoneswillbe meshed. Otherwise can contain

b) the name ofa2D zone asa string

c)an array of strings containing the namesof 2D zones

2DZonesSelectionList
A selection listof 2D zonesto mesh —must be a selection listasa numericallD, a scripting
path ora WSModelObject.

LowereElementGroundl evel
If presentand evaluatesto true, the process willlower 2D mesh elements with ground
levelshigherthan theadjacent bank levels

RunOn
The computertorunthejobon ="' for ‘thiscomputer, ' forany computer

LogFile

The path of the log file (an HTML file)is blank one willnot be produced (well, actually one
is produced anyway, butitwon'tbe copiedto this path). Thiscan only be usedifonly one
2Dzoneis meshed

LogPath
The path of a folderforthe log files. Thismay be used however many 2D zones are
meshed. The file willbe giventhe nameofthe 2D zone with thefile type HTML

Forthe pairsof keys(voids, break linesand wall) only one of the two values may be set.

If any of the VoidsFile, WallsFile or BreakLinesFile values are set, i.e.if any voids, walls or
break linesare to be read in froma GlSfiles, the GIS component must be set with
WSApplicationmap_component=The usermust have the GIS component they are
selecting.

The FeatureClass keyscan only be setifthe corresponding Filekey issetand the map
controlisset andisnotMapXTreme.

Only one ofthe 2DZonesand 2DZonesSelectionList keys may be present.
Only one ofthe LogFileand LogDirkeys may be present.
If there are no 2D zonesin itthiswill be treated asan error.

Thismethod performsthe meshing synchronously ie.it doesthe meshingandthen
returns.
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Thismethod returnsahash fromthe nameofthe 2D zone to a Boolean indicating success
or failure.

mesh_async (ICM Exchange only)
arr=on.mesh_async(params)

Thismethodisthe same as'mesh’exceptthatit setsthe meshing off to run
asynchronously.

It doesnothave the LogFileand LogDirkeys

It returnsan array of job IDs which may be usedin the load_mesh_job, cancel_mesh_job,
download_mesh_job_logand mesh_job_status methods, aswellasthe
WSApplicationwait_for_jobs method.

mesh_job_status (ICM Exchange only)
a=mesh_job_status(job_id)

Given one ofthejobslistedin the return value of mesh_async, returnsthe job's current
statusas a string.

model_object
mo=on.model_object

Returnsa W SModelObject (orderived class) associated with the WSOpenNetwork. Ifa sim
wasopenedto obtainthe WSOpenNetwork, the modelobject of that sim will be returned.

mscc_export_cctv_surveys (InfoAsset only)
on.mscc_export_cctv_surveys(export_file, export_images, selection_only, log_file)

eg.
success = on.mscc_export_cctv_surveys(‘D:\output.xml’, true, false,
‘D:\log.txt’)

This method exports CCTV survey data from a Collection Network to the MSCC4 XML
format. The export_file argument specified the output XML file and log_ file the location of a
text file for errors. The other two arguments take Boolean values. export_images controls
whetherdefectimages are to be exported and selection_only willimit the exportto selected
objects. The functionreturns trueif successful

mscc_export_manhole_survey (InfoAsset only)
on.mscc_export_manhole_surveys(export_file, export_images, selection_only, log_file)

eg.

success = on.mscc_export_manhole_surveys(‘D:\output.xml’, true,

false, ‘D:\log.txt’)

This method exports manhole survey data from a Collection Network to the MSCCs XML
format. The export_file argument specified the output XML file and log_file the location of a
text file for errors. The other two arguments take Boolean values. export_images controls
whetherdefectimagesare to be exported and selection_only willlimit the export to selected
objects. The functionreturns true if successful
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mscc_import_cctv_surveys (InfoAsset only)
on.mscc_import_cctv_surveys(import_file,import_flag,import_images, id_gen, overwrite, log_file)
eg.

success = on.mscc_import_cctv_surveys(‘D:\import.xm1’, ‘IM’, true,

2, false, ‘D:\log.txt’)

This method imports CCTV survey data into a Collection Network from the MSCC4 XML
format. The import_file argument specifies the XML file and log_file the location of atext file
for errors. The import_flag text specifies the data flag for imported fields. import_images
controls whether defect images are to be imported. To prevent the ovenwriting of existing
surveysin the event of name clashes, set overwite to false. The id generation parameter,
id_gen, usesthefollowing values (these correspond to the userinterface optionsin the help)

1 - StartNodeRef, Direction, Date and Time

2 - StartNodeRef, Directionand an index foruniqueness
3 - USnode D, Direction, Dateand Time

4 -USnode D, Direction and an indexforuniqueness

5 - ClientDefined1

6 - ClientDefined2

7 — ClientDefined3

mscc_import_manhole_surveys (InfoAsset Only)
on.mscc_import_manhole_surveys(import_file,import_flag, import_images, id_gen, overwrite,
log_file)

eqg.

success = on.mscc_import_manhole_surveys(‘D:\import.xml’, ‘IM’,

true, 2, false, ‘D:\log.txt’)

Thismethodimports manhole survey data into a Collection Network from the MSCCs XML
format. The import_file argument specifies the XML file and log_file thelocation of atext file
for errors. The import_flag text specifies the data flag for imported fields. import_images
controls whether defect images are to be imported. To prevent the ovenwriting of existing
surveysin the event of name clashes, set overwite to false. The id generation parameter,
id_gen, usesthefollowing values (these correspond to the userinterface options in the help).

1- Manhole/Nodereference, Date and Time

2 - Manhole/Nodereferenceand an indexforuniqueness

new_row_object
ro=on.new_row_object(type)

eg.

ro=on.new_row object ('hw node')

Thismethod createsanew row objectin the network. Thismustbe donewithina
transaction.
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network_model_object
mo=on.network_model_object

Returnsa WSModelObject (orderived class)associated with the WSOpenNetwork. If a sim
wasopenedto obtainthe WSOpenNetwork, the modelobject of the network will stillbe
returned.

objects_in_polygon
vec=on.objects_in_polygon(polygon,type_or_types)

ReturnsaRuby array of objectsin a polygon. Thisisessentially the same asthe
WSRowObject version exceptthe polygonispassedin asthe first parmeter. The purpose
of thismethodisto allow the polygonto be in one network and the objects foundto be in
anothere.g.the current network and thebackground network.

odic_import_ex
vec=on.odic_import_ex(format,config_file,params,...)

As for WSNetworkObject / WSNumbatNetworkObject above exceptthatitreturnsan
array of WSRowObject objects, one foreach object created or updated by the import (this
would notbe possible in the WSNetworkObject / WSNumbatNetworkObject version,
since the networkisnotleftopen afterthe method, and WSRowObject objects may not be
open when theirnetworkis not).

odec_export_ex
on.odec_export_ex(format,config_file,params,...)

As for WSNetworkObject / WSNumbatNetworkObject above.

ribx_export_surveys (InfoAsset only)
on. ribx_export_surveys (export_file, selection_only, log_file)

eg.

success = on.ribx_export_surveys(‘D:\output.xml’,false, ‘D:\log.txt’)
Thismethodexports manhole surveyand cctv survey data from a Collection Network to the
RIBX XML format. The export_file argument specified the output XML file and log_file the
location of atext file for errors. The selection_only argumentisa Boolean valueand will limit
the exportto selected objectsifitis true. The function returns true if successful.

ribx_import_surveys (InfoAsset only)
on.ribx_import_surveys(import_file,import_flag, id_gen, overwrite, log_file)

eg.
success = on.ribx_import_surveys(‘D:\import.xml1’, ‘IM’, true, 2,
false, ‘D:\log.txt’)

This methodimports CCTV survey & manhole survey data into a Collection Network from
the RIBXXML format. The import_fileargument specifies the XML fileandlog_file the location
of a text file for errors. The import_flag text specifies the data flag for imported fields. To
preventtheovenwriting of existing surveysinthe event of nameclashes, set overwite tofalse.
The id generation parameter, id_gen, uses thefollowing values (these correspondto the user
interface optionsin thehelp).
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1 - StartNodeRef, Direction, Date and Time
2 - StartNodeRef, Directionand an index foruniqueness
3 - USnode D, Direction, Dateand Time

4 - USnode ID, Direction and an indexfor uniqueness
row_object
ro=on.row_object(table,id)
eg.
ro=on. row_object('hw_node', 'MH111111")

Given atable name andan ID (with the parts separated by .if itis a type with multiple key
fields)returnsa WSRowObject or derivedclass. Returnsnilif there isno such objectin the
network.

row_objects
arr=on.row_objects(table)

eg.

vec=on.row_objects("hw_node")

Given atable name returnsa vector of WSRowObject (possibly including instances of
derived classes). Returnsa vectorof zero length if there are no objects of that type in the
network.

row_objects_selection
arr=on.row_objects_selection(‘hw_node’)

eg.

vec=on.row_objects_selection('hw_node')
As row _objects butonly returns objects currently selected in the WSOpenNetwork

row_objects_from_asset_id
arr=on.row_objects_from_asset_id(type,asset_id)

Givenan assetIDanda type returnsavector of WSRowObject (possibly including
instances of derived classes) with thatasset ID. Returns a vector of zero length if there are
no objectsof thattype in the network.

row_object_collection
roc=on.row_object_collection(type)

Given atype returnsa WSRowObjectCollection (see below) representing a collection of
objectsin the network which can be iterated through. The parameter can be the type or
class of the object, ornilin which case allobjects willbe returned.
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row_object_collection_selection
roc=on.row_object_collection_selection(type)

As row _object_collectionabove, butonly returnsobjects currently selectedin the
WSOpenNetwork

run_inference
on.run_inference(inference,ground_model, mode, zone_or_zone_category, error_file)

Runstheinference object on thenetwork, whichmust be a collection asset network ora
distribution asset network.

The parametersare asfollows:

Inference -the inferenceto be run —-may be a WSModelObject, an object path orthe
numerical ID of the modelobject. This must be of the appropriateinference object type for
the network

Ground_model - optionalground model(used forinferring heigh). May be a
WSModelObject, an object path orthe numerical ID of the modelobject. The
WSModelObject or path may be ofa TIN ground modeloragrid ground model, the
numericallD may only be that of a grid ground modeli.e.to use a TIN ground modelyou
mustuse a WSModelObject or path.

Mode - the mode of the inference, corresponding to the options on the dialog shown
wheninferenceisrun in the userinterface The permitted values are asfollows:

e nil false orthe string Network' - run the inference on the whole network

e trueorthestring Selection' -run the inference on the current selection (which, of
course, mustbe setup within the script)

e thestring Zone'-runtheinferenceforthe zone specified in the following
parameter.

e Thestring'Category' -runtheinference forzones with the zone specifiedin the
following parameter.

Zone_or_zone_category —astring representing the zone orzone category. This parameter
isonly usedifthe previous parameteris'’Zone'or ‘Category'.

Error_file - if thisisa string, then errormessages are written to the file named (whichis
deleted priorto the method being run)

When run within the Ul, the ground model parameter mustbe nil.If thereisa ground
modelloadedinto the network (either TIN or grid), it will be used instead.

run_SQL
on.run_SQL(object,query)

Thismethod runsthe SQL query with thegiven table beingthe ‘currenttable’asitappears
inthe SQL dialogi.e.the defaulttable if the SQL query does not further qualify the table
name.

Thenames'_nodes'or'_links'can be usedto runthe SQL overallnode orlink tablesin the
same way as can be achieved by selecting ‘Allnodes’or ‘All links'in the dropdownsin the
SQL dialog.
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run_stored_query_object (ICM / InfoAsset only)
on.run_stored_query_object(stored_query_object)

Runsa stored query object. The parameteristhe stored query objectto be run-may be a
WSModelObject, an object path orthe numerical ID of the modelobject.

Fromversion 6.5, whenrun fromthe Ul, spatialqueriesand those with Ulmay be run from
the Ul. Thiswasnotthe case with previous versionsandisnotthe case when they are run
from the Exchange products.

save_selection
on.save_selection(selection_list)

Savesthe current selection(in the current scenario) to an already existing selection list
modelobject The parameter may be a W SModelObject, an object path orthe numerical
ID of the modelobject - providing in allcasesthat the modelobjectisaselection list.

eg.

mos1=db.model_object_from_type_and_id 'Selection List',14
mos12=db.model_object_from_type_and_id 'Selection List',15
on.save_selection mos1.path

on.save_selection mos12

on.save_selection 16

eg.
on.save_selection mySelectionlList.path

Savesthe currentselectionto the already existingselection list.

scenarios(ICM / InfoAsset only)
on.scenarios.each do |s|

eg.

on.scenarios do |s|
puts s

end

Thismethod provides a block of hames of scenarios to be iterated through. The base
scenarioisincludedin theresultsasthe string ‘Base', in English.

search_at_point(x,y,distance,types)
roc=on.search_at_point(xy,distance,types)

Findsthe objects within a distance of a given point, returning a vector of WSRowObject.
Typesmay be nil(in which case alltables are searched), a string or an array of strings,
these stringsmay be the name of atype ora category.ltmay notcontainduplicates, and
may notcontain a category and a table within that category.
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selection_size
n=on.selection_size

Returnsthe number of objects selected.

snapshot_import
on.snapshot_import(filename) (ICM / InfoAsset)
on.snapshort_import(filename,parameters_hash) (WS Pro)

ForICM and InfoAsset Manager, this Importsa snapshotfile into the network from the
given filename. Thishasthe same effect as calling snapshot_import_exwith the second
parameterbeingnil

For WS Pro thistakesa second argumentwhichisa parameters hash.

snapshot_import_ex (ICM and InfoAsset Only)

on.snapshot_import_ex(filename,parameters_hash)

Importsa snapshotfile into the network from the givenfilename. The second parameter
mustbe a hash from stringsto valuesas shown below ornilIfitis nilthen the defaults will
be used.

Valid keysfor the hash are asfollows:

Tables - Array of strings - If present, a list of the internaltable names (asreturned by the
table_names methodofthisclass)If not presentthen alltables willbe exported.

AllowDeletes - Boolean
ImportGeoPlanPropertiesAndThemes - Boolean
UpdateExistingObjectsFoundByID - Boolean
UpdateExistingObjectsFoundByUID - Boolean

ImportimageFiles - Boolean

snapshot_export (ICM / InfoAsset only)
on.snapshot_export(filename)

Exportsa snapshotofthe network to the given filename.

All objectsare exported from alltables, but image filesand GeoPlan properties and
themesare notexported.

The methodsnapshot_export_exallows more flexibility overwhatis exported.
Snapshots cannot be exported from networks with uncommitted changes.

snapshot_export_ex (ICM InfoAsset Only)

on.snapshot_ex(filename,parameters_hash)

Exportsa snapshotofthe network to the given filename. The second parameter must
eitherbe nilora hash from stringsto valuesas follows:
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SelectedOnly - (Boolean). If presentand true, only the currently selected objects
are exported, othenvise by defaultallobjects of the appropriate tables are
exported.

IncludelmageFiles - (Boolean)If presentand true, includes the data forimage files
in the network, othenwise by defaultimages are not exported.

IncludeGeoPlanPropertiesAndThemes - (Boolean) If presentand true, includes the
datafor GeoPlan propertiesand themes, otherwise by default they are not
exported

ChangesFromVersion - (integen) If present, the snapshot willbe of the different
fromthe network's version with thiscommit ID, otherwise by default the current
version of the network willbe exported.

Tables - (array of strings) If present, alist of the internaltable names (asreturned
by the table _names method of thisclass) If not presentthenalltables willbe
exported.

The SelectedOnlyOptions must not be mixed withthe Tables option orthe
ChangesFromVersion option.

Any otherkeysforthe hash are treated asan errorand an exception raised.

If the second parameterisnilthen the defaultare usedie.allobjectsfromall tablesare
exported butimage filesand GeoPlan propertiesand themes are not, yielding the same
resultas calling snapshot_export.

Snapshots cannot be exported from networks with uncommitted changes.

snapshot_scan
details_hash=on.snapshot_scan(filename)

Given asnapshotfile, thismethod scansitand returnsa hash containing the details as
follows. The keysare all strings.

NetworkGUID - string - the GUID of the network from which the snapshot was
exported.

CommitGUID - string - the GUID of the commit of the network from which the
snapshotwasexported.

CommitlD -integer -the ID of the commit of the network from whichthe snapshot
wasexported.

NetworkTypeCode - string —the type of network from which the snapshot was
exported. Thismatchesthe nameofthe network type e g. Collection Network'

DatabaseGUID -string - the GUID associated with the database version from
which the snapshot was exported.

DatabaseSubVersion - integer - the 'subversion associated with the database
version from whichthe snapshot was exported.
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UnknownTableCount - integer -the numberoftablesin the snapshot not
recognised by the software, thiswillonly be greaterthan oif the snapshot were
exported fromamore recent version of the software.

FileCount —integer -the number ofimage files contained within the snapshot.

ContainsGeoPlanPropertiesAndThemes - Boolean - true if the snapshot was
exported with the optionto included GeoPlan propertiesand themes.

Tables - hash -a hash containing informationabout the tables exported as
described below.

The Tableshash isahash from the table names (strings) to a hash containing information
abouteach table.

The hash of informationabout each table isasfollows. The keysare all stringsand the
valuesare all integers.

ObjectCount -the numberof objectsin the snapshot forthe table.
Objects\WithOldVersionsCount -
ObjectsFoundByUID -
ObjectsFoundByID -
DeleteRecordsCount -

UnknownFieldCount -the numberof unknown fields forthe table, this willbe zero unless
the exportis froma more recentversionof the software than the userisusing toimport the
data.

table_names
arr=on.table_names

eg.

on.tabTle_names.each do |n|
puts n

end

Thismethod returns an array of the tables names forthe WSOpenNetwork - these are the
internalnames.

table
t=on.table(name)

Civen atable name, thismethodreturnsa \WSTablelnfoobject forthat table.

tobles
arr=on.tables

Thismethod returnsan array of WSTablelnfo objects forthe WSOpenNetwork.
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timestep_count
n=on.timestep_count

Thismethod returnsthe number of timestepsin the results forthe sim, itdoesnotinclude
the ‘'maximum'timestep'so forsims withoutany time varying results this method will
return O.

timestep_time
t=on.timestep_time(timestep_no)

Thismethod returnsthe time forthe timestep with theindexgivenasthe method's
parameter.

transaction_begin
on.transaction_begin

Changesto objectsin the network should in generalbe included within transactions. A
transaction begins with transaction_begin, then may be ended eitherwith
transaction_commit, which commits the changes since transaction_begin, or with
transaction_rollback, which cancels the changes since transaction _begin

transaction_commit
on.transaction_commit

Commitsthe transaction - see above.

transaction_rollback
on.transaction_end

Endsthetransaction - see above.

update_cctv_scores
on.update_cctv_scores

Calculates CCTV scoresforall surveysin the network using the current standard.

validate
v=on.validate(scenarios)

Thismethod validatesthe scenario or scenarios givenin the parameter, returninga
¥/ SValidationobject.

The parametermay be nil, in which case the Base scenariois validated, a string in which
case the named scenario (which may be ‘Base') willbe validated, oran array of strings, in
which case allthe named scenarios (which may include ‘Base) willbe validated

XPRAFTS_import (ICM Exchange only)
on.XPRAFTS_import(filepath,uselargeSize,splitOnlLagLinks,combineSubcat,logFilepath)

Updatesthe WSOpenNetwork from the XPRAFTS xpxfile specified.
filepath refersto the xpx file exported from XPRAFTS.
SetuselargeSize ifthe XPRAFTS modelis configured to use the Large unitsize.
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SetsplitOnlLaglinksto true if you wantto split networks down stream of channellinksand
maintain lag link data, otherwise setto false to maintain network connectivity by converting
downstreamlag links to channellinks.

SetcombineSubcatto true to combine the1stand 2nd subcatchmentasa single
subcatchment polygon. Thiswould setthe Per-surface RAFTS B option andsetting the
Rafts adapt factorand Manning's roughnessat the runoff surface level.

eg.

model_group.XPRAFTS _import('d:\\temp\\1l.xpx',true,
false, true, 'd:\\temp\\log.txt")

WSRowQObject

Allthe methodsofthisclass can be usedin the Ulsandin all three Exchange products.

(]

(=

ro['field']=value

v=ro['field']

ro.field_name = value
v=ro.field_name

ro['_tag']=value

v=ro['_tag']

ro._tag = value

v=ro._tag

The above are used to setand getvalues of fields for WSRowObject objects as described
in the ‘getting and setting values' section above.

category
s=ro.category

Returnsthe category name(asdescribed above) of the object'stable asa string.

contains?
b=ro.contains?(ro2)

Returnstrue if polygon ro contains the objectro2.

delete
ro.delete

Deletesthe row object.

field

f=ro.field(fieldname)

Returnsthe W SFieldlnfo object associated withthe namedfield in the WSRowObject's
table. This returnsinformation about the named field, whichdoes not dependon the actual
WSRowObject orits value forthe field - it is essentially a short cut to getting the table and
then gettingthe field info from that.
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gauge_results
arr=ro.gauge_results(results_field_name)

Returnsan array of the results for the given results field nameforthe object atallgauge
timesteps - the field musthave time varying results. If the object orfield doesnothave
gauge resultsitwillreturn the 'normal results.

id
id=ro.id

Returnsthe ID of the objectasastring. If the objecthasamulti-part primary key, then the
key willbe output with part separated by the ' character.

id=
ro.id=newid

Updatesthe ID ofthe row object.

is_inside?
b=ro.is_inside?(ro2)

Returnstrueifroz isinside the polygonro2.

navigate

navigatel
vec=ro.navigate(navigation_type)
ro2=ro.navigate(navigation_type)

The navigateand navigatel methods are used to navigate between objectsand other
objectsto which they are physically related.

The navigate methodmay be used to navigate using one-to-one and one-to-many links
andreturnsan array of WSRowObject objects. The navigate1 method may only be used to
navigate using one-to-one links and returns a WSRowObject ornilif there isno object
related to the object by that particular navigationtype.

The navigationtypesare the same asthose usedwithinthe SQL in the software asfollows:

joined No
us_node No
ds_node No
custom No
node No
lateral_pipe No
pipe No
us_links No
ds_links No
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sanitary_manhole No
storm_manhole No
sanitary_pipe No
storm_pipe No
property No
data_logger No
smoke_test No
drain_tests Yes
manhole_surveys Yes
manhole_repairs Yes
gps_surveys Yes
incidents Yes
monitoring_surveys Yes
pipe_repairs Yes
smoke_tests Yes
dye_tests Yes
cctv_surveys Yes
properties Yes
smoke _defects Yes
pipe_samples Yes
joined_pipes Yes
pipe_cleans Yes
maintenance_records Yes
hydrant_tests Yes
meter_tests Yes
meters Yes
all_us_links No
all_ds_links No
general_maintenance_records Yes
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tasks No
resources No
manhole No
valve No
hydrant No
meter No
materials No
orders No
connection_pipe No
asset_name_groups No
asset No
leak_detections No
general_surveys No
fog_inspections No

objects_in_polygon
vec=ro.objects_in_polygon(type_or_types)

Returnsavectorof the objectsin the polygon (from the same network). The type ortypes
parametermay be nil(in which case alltables are searched), a string oran array of strings,
these strings may be the name of atype ora category. It may notcontainduplicates, and
may notcontain a category andatable within that category. Thisisthe same asthe similar
parameterin the WSNumbatNetworkObject's search _at_point method

result
f=ro.result(result_fields_name)

Returnsthe resultforthe given resultsfield name forthe object at the current timestep.

results
arr=ro.results(result_field_name)

Returnsan array of the results for the given results field nameforthe objectatall
timesteps - the field must have time varying results.

selected?
b=ro.selected?

returns True if the objectis currently selected, False otherwise
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selected=
ro.selected=b

eg.

ro.selected=true

ro2.selected=false

If the value on therightofthe - evaluatesto true, the objectis selected, otherwiseitis
deselected.

toble
s=ro.table

Returnstheinternalname of the object's table as a string.

toble_info
ti=ro.table_info

Returnsthe WSTablelnfo objectforthe object'stable, this may be used to getthe list of
fieldsforthe object.

write
ro.write

Afterchangingfield valuesitisnecessary to callthe write method, otherwise the changes
willnottake effect.

WSNode

Thisclass isderived from the WSRowObject class, and represents objects of ‘category’
node asdescribed above. Aswith the \WSRowObject class, allthe methods of this class
can beusedinthe Ulsandin all three Exchange products. Ithastwo extra methods:

us_links
roc=node.us_links

Returnsa WSRowObjectCollection (see below) representing allthe upstream links of the
node.Ifthere are no upstream links a collection of length zeroisreturned

ds_links
roc=node.ds_links

Returnsa WSRowObjectCollection (see below) representing allthe downstream links of
the node.Ifthere are no upstream links a collection of length zeroisreturned.

WSLink

Thisclass isderived from the WSRowObject class, and represents objects of ‘category’ link
as described above. Aswith the \WSRowObject class, all the methods of this class can be
usedinthe Ulsandin all three Exchangeproducts. Ithastwo extra methods:
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us_node
ro=link.us_node

Returnsa WSRowObjectrepresentingthe link's upstream node, ornilifit doesn'thave one.

ds_node
ro=link.ds_node

Returnsa WSRowObjectrepresentingthe link's downstreamnode, ornilifit doesn'thave
one.

WSRiskAnalysisRunObject

Thisclassisonly applicable to ICMand its method can only be used in ICM Exchange.

run
raro.run

Performsthe risk analysisrun.

WSRowQObjectCollection

Allthe methods ofthisclass can be usedin the Ulsandin all three Exchange products.

length
n=roc.length

Returnsthe numberof WSRowObjectsin the collection

I

ro=roc[n]

Returmnsthe nth WSRowObjectin the collection. Theindexis 0 basedi.e.valid valuesare
from o to length-1.

each
roc.each{|ro|}

Allowsthe usertoiterate through allobjectsin the collectione.g.

my_network.row_object_collection('_nodes') .each do |ro|
puts ro.id
end

WSTablelnfo

Allthe methods of this class can be usedin the Ulsandin all three Exchange products.

description
s=ti.description

returnsthe descriptionofthe table.
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fields

arr=ti.fields

returnsan array of the fieldsfor thistable - the fields are of type WSFieldInfo
- flags are treated as separate fields.

name
s=ti.name

returnstheinternalname of the table.

results_fields
arr=ti.results_fields

Returnsan array of resultsfields as instances of the WSFieldinfoclass.

Note thatthe fieldsreturned and thevalues of theirhas_time _varying_results? and
has_max_results? methods reflects the results of the specific simulation run you are
looking atthe results of, the details of which can vary considerably depending onthe
optionsselected whenperforming the run. Thisis different from the fields method which
returnsthe fields forthe network which do not on thewhole change foranetwork type for
a particularrelease of the software, except foruserdefinedfieldsandtablesin InfoAsset.

WSFieldInfo

Allthe methodsofthisclass can be usedin the Ulsandin all three Exchange products.

data_type
s=fi.data_type

Returnsthe datatype ofthe field as astring. The methodisnamed'data_type'to
distinguishitfrom the Ruby type. The data typesare describedin InfoWorksterms, not
Ruby datatypes. The typesare asfollows:

e Flag

e Boolean
e Single

e Double
e Short

e LoNng

e Date

e String

e ArraylLong

e Array:Double
e \WSStructurel
e GUID

Flagfieldshave theirtype returned as ‘Flag', theirunderlying Ruby type is the Ruby string.

description
s=fi.description

returnsthe descriptionofthe table
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fields

arr=fi.fields

returnsan array of fieldsif the fieldisitself a ‘'structure blob' If the fieldis nota structure
blob, thismethodreturmnsnil

has_time_varying_results?
b=fi.has_time_varying_results?

Thismethodreturmnstrue ifthe field has time varying resultsi.e. results for the timestepsin
the simulation. It willreturn false for network fields. Please seethe WSTablelnfo
results_fields method for more discussion.

has_max_results?
b=fi.has_max_results?

Thismethodreturnstrueifthe field hasa maximum / summary resultie.ifithas a
maximum / summary result displayed whenthe simulation isopenin the Uland the
timestep controlissetto the ‘maximum’timestep' It willreturn false for network fields.
Please see the WSTablelnfo results_fields method for more discussion.

name
s=fi.name

returnsthe name of the field

read_only?
bReadOnly=fi.read_only?

Returnstrueifthefieldis read only, falseifitisn't

size (from version 7.0)
n=fi.size

Returns4if the field is a flag field, the length of a string field for string fields or 0 othenwise.

WSCommit

Thisclassisonly applicable to ICM and InfoAsset. The methods may only be usedin ICM
Exchange and InfoAsset Exchange.

The methods of thisclass are all read only and each of them returnsthe valuein oneof the
fleldsthatappearsin the commit grid asfollows:

branch_id
comment
commit_id
date
deleted_count
inserted_count

modified_count
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setting_changed_count

user

WSCommits

Thisclassisonly applicable to ICM and InfoAsset. The methods may only be usedin ICM
Exchange and InfoAsset Exchange.

Thisclassisa collection classand thushasthe [], each and length methods defined. Each
individualobjectin the collectionisan instance of the \WSCommit class.

WSStructure

Allthe methods of thisclass can be usedin the Ulsandin all three Exchange products.

each
sb.each{|v|}

lteratesthrough the collection.

length
n=sb.length

Returnsthe numberof WSStructureRow objects in the W SStructure collection

length=
sb.length=n

Setsthe numberof WSStructureRow objectsin the W SStructure collection

size
n=sb.size

Returnsthe number of WSStructureRow objects in the W SStructure collection(synonym
forlength)

size=
sh.size=n

Setsthe numberof WSStructureRow objectsin the W SStructure collection (synonym for
length)

write
sb.write

Causesthe changestothe WSStructure, ie.changestoitslength, datain any new rows,
and changesto datain existing rows to be ‘written back'to the WSRowObject. If thisis not
calledthen changesto the WSStructure willnot take effect.

Once any changesto the structure blob have been writtenback to the WSRow Object, the
WSRowObject must be writtento the database withits write method (@and then, of course,
the transaction must be committed and the network writtento the database withthe
commitmethod orin the userinterfacel).
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I
v=sb[n]

Returnsthe nth WSStructureRow objectin the collection (zero based).

WSStructureRow

Allthe methods of thisclass can be usedin the Ulsandin all three Exchange products.

I

v=row|val]
Returnsthe value of the named field in the WSStructureRow object.

[]:

row[val]=v
Setsthe value of the named field in the W SStructureRow object,

WSValidations

These methodsare relevantto ICM Exchangeand WS Pro Exchange

error_count
n=vals.error_count

Returnsthe number of errors found when performing the validation.

warning_count
n=vals.warning_count

Returnsthe numberof warnings found when performing the validation.

length
n=vals.length

Returmnsthe numberof WSValidation objectsin the W/ SValidations collection

each
n.each{|v|}

lteratesthrough the collection.

I

v=vals[n]
Returmnsthe nth WSValidation objectin the collection (zero based).

WSValidation

The methodsofthisclassare are all read only and each of them returnsthe value in one of
the fieldsthatappearsin the validation windows whenthe network is validated withinthe
userinterface.

These methodsare relevantto ICM Exchange and WS Pro Exchange
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code
n=v.code

Returnsthe code ofthe validation message.
field

s=v.field

Returnsthe field from the validationmessage. Thismay not be arealdatabase field, butif
itis thentheinternalname ratherthan the descriptionwillbe returned.

field_description
s=v.field_description

Returnsthe field column from the validation messageasitappearsin the validation
window.

object_id
s=v.object_id

ReturnsID forthe objectin the validation message, ifany.

object_type
s=v.object_type

Returnsthe description from the object type column of the validation message, ifany.

message
s=v.object_message

Returnsthe validationmessage.

priority
n=v.priority

Returnsthe priority of the validationmessage.

type
n=v.type

Returnsthe type of the validationmessage: ‘error’, ‘warning or ‘information’.

scenario
s=v.scenario

Returnsthe scenario nameforthe validation message -returns ‘Base'forthe base
scenario.

(ICM Exchange only)

WSRunScheduler

Thisclass isusedto setup and modify WS Pro runs. Anumber of run types are supported
- see Appendix 4
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new
rs=WSRunScheduler.new

Createsanew WSRunScheduler object.

set_paraometers
rs.set_parameters(parameter_hash)

Setsrun parametersusing values from the hash parameter_hash

load
b=rs.load(run_id)

Loadsthe parameters from run with IDrun ID (must be an integen. Returnstrue if
successful, false otherwise.

create_new_run
b=rs.create_new_run(group_id)

Createsanew runinthe specified run groupusingthe currently -set parameters. Returns
true if successful

save
b=rs.save(autorename)

Saves current parametersto a previously-loaded run. May create anew (renamed) run if
autoRename istrue andthe loaded run isreadonly. Returnstrue if successful. Throws an
exception ifautoRenameisfalse and the loadedrunisreadonly.

validate
b=rs.validate(filename)

Validatesthe run parameters savingany validation errors to the specified file. Returns true
if validated successfully with noerrors.

get_run_mo
mo=rs.get_run_mo

Returnsa WSModelObjectthatisthe run that was associated with the W SRunScheduler
by the mostrecentcallto any of load, create_new_run orsave

WSRun

run
run.run

Performsthe run. Note than only normalrunsare current supported.

release
run.release

Can be called after the run hasfinished. Removes the run from the run queue.

WSSWMMRunBuilder

Thisclass isusedto setup and modify SWMMrunsin ICM Exchange
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new
rb= WSSWMMRunBuilder.new

Createsanew WSSWMMRunBuilder object

list_oarameters
arr=rb.list_parameters

Thismethodreturmnsalist of run parameters (which willbe the same forallruns). Thisisfor
convenience when usedin conjunctionwithlland [l=

set_parometers
rb.set_parameters(parameter_hash)

Setsrun parametersusing values from the hash parameter_hash

load
b=rb.load(run)

Loadsthe parameters from the run specified whichasusualcan be an ID, a path or a
W SModelObject. Returnstrue if successful, false othenvise.

create_new_run
b=rb.create_new_run(group_id)

Createsanew runin the specified run groupusingthe currently -set parameters. Returns
true if successful

validate
b=rb.validate(filename)

Validatesthe run parameters savingany validation errorsto the specified file. Returnstrue
if validated successfully with noerrors.

get_run_mo
mo=rb.get_run_mo

Returnsa WSModelObjectthatisthe run that was associated with the
WSSWMMRunBuilder by the mostrecent callto any of load, create_new_run orsave

0/10=
rb[‘key’]=value
putsrb[‘key’].to_s

Setsand getsrun parameters.
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Appendix 1-Pollutograph codes

Listof pollutograph codes (relevant only for ICM).

Innovyze

Empowering water experts

P2D

P2A

P1D

P1A

NHD

CcOD

COA

PH

SAL

NO3

NO2

DO_

COL

TW

BOD

TPD

TPA

TKD

TKA

SF2

SF1

P4D

P4A

P3D

P3A

BOA
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Appendix 2 - ICM InfoWorks Run
Parameters

Thefieldsthatare seton the run dialogin the userinterface are, in ICM Exchange, setas
key value pairs withinthe hash passedin asthe 6" parameterof the new_run method,
calledontheassetgroupin which therunisto be created.

The keysofthe hash are all strings, the values are of a number of different typesas
described below.

Where the values have units, they mustalways be specifiedin SI.units.

The run parameters used for ICM Exchange broadly speaking correspond to those setin
the userinterface. The listbelow therefore includes the field's location in therun dialog and
its sub-dialogs, and its description in the userinterfaceif the differenceis noteworthy.

Consult InfoWorks ICM's main help formore details.

The behaviour of unspedified values forrun parametersisas follows: When the runis
createdanumberofthe run parametersare supplied with default values. This means that
were youto create arun, passing an empty hash in asthe last parameter, and then to look
at the valuesforthe parametersusingthe [lmethod of the run objecti.e.

db.list read write run fields.each do |p|
if !'runfp] .nil?
puts "#{p} #{runlp]}"
end
end
you would see thata numberofthe fields have non-nil values asfollows:
Duration 60
DWFMultiplier 32
EveryNode false
EveryOutflow false
EverySubcatchment false
GaugeMultiplier 1
IncludeBaseFlow false
Includelevel false
IncludeNode false
IncludeOutflow false

IncludeRainfall false
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IncludeRunoff false
LevellLag 0
LevelThreshold 0.0
NodelLag 0
NodeThreshold 0.0
OutflowLag O
OutflowThreshold 0.0
Rainfalllag O
RainfallThreshold 0.0
RainType false
ResultsMultiplier 6
RTCLag O

Start Time 0.0
SubcatchmentlLag 0
SubcatchmentThreshold 0.0

TimeStep 60

All otherfields are treated as nil by default. However, foranumber of fieldsa nilvalue is
treated asa particulardefault value forthat field as specified in the detailed notes forthe
fieldsin question.

Where the name of the field below contains spaces or underscoresthe spacesor
underscoresshould be used when settingthe value in thehash.

Always Use Final State
Data type:Boolean
Location in Ul:Main page col2

Description in Ul: Always use state without initialisation

Buildup Time
Data type:Long Integer

Locationin Ul: Water Quality Form
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Notes: BuildUptime —used in water quality simulations, may either be nil(in which case it
is notused)ora value between 1and 1000000

CheckPumps
Data type:Boolean

Location in Ul: Timestep ControlSheet - ControlPage

Comment
Data type: String
Locationin Ul: Tree object property page

ConcentrationWarning
Data type: Double
Location in Ul: Diagnostics Form

Description in Ul: Concentration

Depth

Data type: Double

Locationin Ul.2DSheet, Tolerance Tab
Nil treated as: 0.001

Validrange:0 - 99999999

Notes: Depth and InnudationMapDepth Threshold - Depth must be greaterthan 0 and less
then 99999999, and also must be less then InnundationMapDepthThreshold.

Depth_threshold
Data type: Double
Locationin Ul:2d Sheet, Steady State Tab

Descriptionin Ul: Threshold for 1-hourchange in depth

DontApplyRainfallSmoothing

Data type:Boolean
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Locationin Ul:Main Page col2
Nil treated as: TRUE

Notes:NB, thisis the opposite sense to the check boxon the dialog

DontLogModeSwitches
Data type:Boolean
Location in Ul: Diagnostics Form

Notes:NB, thisis the opposite sense to the check boxon the dialog

DontLogRTCRuleChanges
Data type: Boolean
Location in Ul: Diagnostics Form

Notes:NB, thisis the opposite sense to the check boxon the dialog

DontOutputRTCState
Data type:Boolean
Location in Ul Diagnostics Form

Notes:NB, thisis the opposite sense to the check boxon the dialog

Duration

Data type:LongInteger
Locationin Ul:Main Page col1
Default: 60

Notes: Duration of simulation, in units used in duration unit

DurationUnit
Data type: String
Locationin Ul:Main Page col1

Notes: The DurationType field mustbe nilorone of the strings ‘Minutes', Hours', ‘Days,
Weeks', Years' It isimportant to realise that the value of this fields does NOT affect the
meaning of the Durationfield, whichisalwaysin minutes, it merely affectsthe way the
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durationisdisplayed e g.torunasimulation foraday, and have the time in the run view
displayedas ‘1 day' you should enterthe values 1440 in the Duration fieldsand ‘Days'in the
DurationType field.

DWFDefinition

Data type: String

Locationin Ul: TimestepControlSheet - RTC Page
Default:’

Description in Ul: DWF Mode Definition

DWFModeResults
Data type: Boolean
Locationin Ul: Timestep Control Sheet - Control Page

Description in Ul: Store results when in DWFmode

DWFMultiplier

Data type:Long Integer

Locationin Ul: TimestepControlSheet - ControlPage
Default: 32

Notes:Mustbe a powerof 2 betweeniand 2048

End Duration
Data type:Boolean
Locationin Ul:Main Page col1

Notes: True fortime/date, false forduration

End Time
Data type:Double / DateTime (see note 1)
Location in Ul:Main Page col1

Notes:Seenote 1
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EveryNode

Data type:Boolean

Locationin Ul: Timestep Control Sheet - Node Page
Default: false

Notes: True = Totalflow into system, False = flow at each node

EveryOutflow

Data type:Boolean

Locationin Ul: Timestep Control Sheet - Outflows Page
Default: false

Notes: True = Totalflow from system, False = flow at each outfall

EverySubcatchment

Data type:Boolean

Locationin Ul: Timestep Control Sheet - Subcatchment Page
Default: false

Notes: True = Totalflow into system, False - flow at each subcatchment

ExitOnFailedinit
Data type:Boolean
Location in Ul:Main Page col2

Notes: Exitif initialisation fails

ExitOnFailedinitCompletion

Data type:Boolean

Locationin Ul:Main Page col 2

Descriptionin Ul: Exitifinitialisation completein (mins)

Notes: If the ExitOnFailedInitCompletionfield issetto true, the InitCompletionMinutes field
mustbe set to a value between 1and 99999999
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GaugeMultiplier

Data type:LongInteger
Location in Ul:Main Page col1
Default:1

Validrange:0 - 99999

Notes: Gauge timestepmultiplier

Gauges

Data type:Index

Location in Ul:Main Page col1

Description in Ul: Additionallinks to be gauged

Notes: a selection list object

GetStartTimeFromRainEvent
Data type:Boolean

Location in Ul:Main Page col2

Ground Infiltration
Data type:Index
Locationin Ul:Main Page col 3

Notes: Ground Infiltration object used for simulation

IncludeBaseFlow

Data type:Boolean

Location in Ul: Timestep Control Sheet - Subcatchments Page
Default: false

Descriptionin Ul Include Base Flow

IncludelLevel

Data type:Boolean
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Locationin Ul: TimestepControlSheet - LevelPage
Default:false

Description in Ul: Checkforlevels

IncludeNode

Data type:Boolean

Locationin Ul: TimestepControl Sheet - Node Page
Default: false

Description in Ul:Checkforinflows

In cludeOutflow

Data type:Boolean

Locationin Ul: TimestepControl Sheet - Outflows Page
Default: false

Descriptionin Ul: Checkforouflows

IncludeRainfall

Data type:Boolean

Locationin Ul Timestep Control Sheet - RainfallPage
Default: false

Description in Ul:Checkforrainfall

IncludeRTC

Data type:Boolean

Locationin Ul: TimestepControl Sheet - RTC Page
Descriptionin Ul:CheckRTC

In cludeRunoff
Data type:Boolean

Locationin Ul: Timestep Control Sheet - Subcatchments Page
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Default false

Descriptionin Ul Include Runoff

Inflow
Data type:Index
Location in Ul:Main Page col 3

Notes: Inflow object usedforsimulation

InitCompletionMinutes
Data type:Long Integer

Locationin Ul:Main page col2

Initial Conditions 2D
Data type: Index
Location in Ul:Main Page col 3

Notes: 2D Initialconditions object usedforsimulation

InundationMapDepthThreshold

Data type: Double

Locationin Ul:2D Sheet, Advanced Tab
Nil treatedas:0.01

Validrange:>=0

Notes:see Depth above.

Level
Data type: Index
Locationin Ul:Main Page col 3

Notes: Levelobject used forsimulation
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LevelLag
Data type:LongInteger
Locationin Ul TimestepControl Sheet - Level Page

Default. 0

LevelThreshold
Data type: Double
Locationin Ul: TimestepControlSheet - Level Page

Default: 0

Validrange: 0 - 99999999

MaxVelocity
Data type: Double
Locationin Ul:2D Sheet, Advanced Tab

Nil treated as; 10

Validrange:0 - 99999999

Minor Timestep 2D
Data type:Boolean
Locationin Ul:2D Sheet, Advanced Tab

Description in Ul Link 1D-2D calculations at minor timestep

Mo mentum
Data type: Double
Locationin Ul:2DSheet, Tolerance Tab

Nil treated as; 0.01

Validrange: 0 - 99999999

Nodelag
Data type:LongInteger
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Location in Ul: Timestep Control Sheet - Node Page

Default: 0

NodeThreshold
Data type: Double
Locationin Ul: TimestepControl Sheet - Node Page

Default. 0

OuftflowlLag

Data type:Long Integer

Locationin Ul: Timestep Control Sheet - Outflows Page
Default:0

OutflowThreshold

Data type: Double

Locationin Ul: Timestep Control Sheet - Outflows Page

Default: 0

Pipe Sediment Data
Data type:Index
Locationin Ul:Main Page col 3

Notes: Pipe sediment data object used forsimulation

Pollutant Graph
Data type: Index
Location in Ul:Main Page col 3

Notes: Pollutant graph object used for simulation

QM Dependent Fractions
Data type:Boolean

Location in Ul Water Quality Form
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Description in Ul: Dependent Sediment Fractions

QM Hydraulic Feedback
Data type: Boolean
Location in Ul: Water Quality Form

Description in Ul:Erosion Deposition Affects Hydraulics

QM Model Macrophytes
Data type:Boolean

Location in Ul: Water Quality Form

QM Multiplier
Data type:Long Integer
Location in Ul Water Quality Form

Validrange:0 - 10

QM Native Washoff Routing
Data type:Boolean

Location in Ul Water Quality Form

QM Oxygen Demand
Data type: Text
Location in Ul Water Quality Form

Nil treated as:BOD

QM Pollutant Enabled
introduced in8.0.1

Date Type: Array

Thisisan array of stringse.g.e.g. BOD', BODSF1','PL1SF2" The 2d character pollultantse.g.
PH have anunderscoreie.'PH_" The pollutantsare:

" BOD ||J
n COD u,
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"TKN",
"NH4",
"TPH",
"PL1",
"PL2",
"PL3",
"PL4",
"DO_",
"NO2",
"NO3",
"PH_",
"SAL",
"TW_",
"coL",
"ALG",
ST "

With SF1orSF2 appended forthe sediment fractions.

The easiest way to understand thisfield isto setup a run in the Ul and export the array.

RainfallLag
Data type:LongInteger
Locationin Ul TimestepControl Sheet - RainfallPage

Default 0

RainfallThreshold
Data type: Double
Locationin Ul: TimestepControl Sheet - Rainfall Page

Default:0

RainType

Data type:Boolean

Locationin Ul:2D Sheet, Advanced Tab
Default: false

Descriptionin Ul:Ilgnore rain falling ondry elements

ReadSubeventNAPIAndAntecedDepth

Data type:Boolean
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Locationin Ul:Main Page col2

Description in Ul: Read subevent NAPIand Antecdent Depth

ReadSubeventParams
Data type:Boolean
Locationin Ul:Main Page col 2

Description in Ul:Read subevent UCWI & Evaporation

Regulator
Data type: Index
Locationin Ul:Main Page col2

Notes: Regulatorobject used for simulation

ResultsMultiplier

Data type:LongInteger
Location in Ul:Main Page col1
Default: 6

Validrange:0 - 99999

Description in Ul:Results timestepmultiplier

RTClLag
Data type:LongInteger
Locationin Ul: TimestepControlSheet - RTC Page

Default. 0

Validrange:0 - 99999999

RTCRulesOverride
Data type: Boolean
Locationin Ul:Main Page col2

Descriptionin ULLRTC rules override pump onlevels
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RunoffOnly
Data type:Boolean
Location in Ul:Main Page col2

Notes: Restrictionsasin Ul

Save Final State
Data type:Boolean

Location in Ul:Main Page col2

Sediment Fraction Enabled
introduced in8.0.1

Data type: Array

Thisparameter must be an array of 2 Booleanvalues, true if you want that sediment
fraction andfalseifyoudon't

Sim
Data type: Index
Locationin Ul:Main Page col2

Notes:Sim object used forthe initial state

SpillCorrection

Data type:Boolean

Locationin Ul:2D Sheet, Advanced Tab
Nil treatedas: TRUE

Description in Ul: Adjust banklevels based on adjacent element ground levels

Start Time

Data type:Double / DateTime
Location in Ul:Main Page col1
Default:0

Notes:Seenote1
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StopOnEndOfTimeVaryingData
Data type:Boolean
Locationin Ul: Timestep ControlSheet - ControlPage

Description in Ul: Stop simulationat the end of time varyingdata

StorePRN
Data type:Boolean
Location in Ul:Main Page col2

Description in Ul: Summary (PRN) results

StormDefinition

Data type: String

Locationin Ul: TimestepControlSheet - RTC Page
Default’

Description in Ul: Storm Mode Condition

SubcatchmentlLag
Data type:LongInteger
Locationin Ul: Timestep Control Sheet - Subcatchments Page

Default. 0

SubcatchmentThreshold
Data type: Double
Location in Ul: Timestep Control Sheet - Subcatchments Page

Default:0

Theta
Data type: Double
Locationin Ul:2DSheet, Advanced Tab
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Nil treatedas 0.9

Validrange:0 - 99999999

Time_lag
Data type: Double
Locationin Ul:2d Sheet, Steady State Tab

Nil treated as:60

TimeStep

Data type:Long Integer
Locationin Ul:Main Page col1
Default:60
Validrange:1-99999

Descriptionin Ul Timestep (s)

timestep_stability_control

Data type: Double

Locationin Ul:2D Sheet, Advanced Tab
Nil treated as: 0.95

Validrange:0-1

TimesteplLog
Data type:Boolean

Location in Ul: Diagnostics Form

Trade Waste
Data type: Index
Locationin Ul:Main Page col 3

Notes: Trade Waste object used forsimulation
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Use_local_steady_state
Data type:Boolean
Locationin Ul:2d Sheet, Steady State Tab

Description in Ul: Deactivate steady state areas

UseGPU

Data type:Long Integer

Locationin Ul:2D Sheet, GPU Tab

Notes: 0 or nil=never,1=if available, 2 = always
UseQM

Data type: Boolean

Location in Ul:Main Page col 3

Velocity
Data type: Double
Locationin Ul:2DSheet, Tolerance Tab

Nil treated as;0.01

Validrange:0 - 99999999

Velocity_threshold
Data type: Double
Locationin Ul:2d Sheet, Steady State Tab

Descriptionin Ul: Threshold for 1-hourchange in velocity

VelocityWarning
Data type: Double
Location in Ul: Diagnostics Form

Descriptionin Ul:Velocity
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VolumeBalanceWarning
Data type: Double
Location in Ul: Diagnostics Form

Descriptionin Ul:Volumebalance

W arningBag
introducedin 81

Data type:Hash

Thisvalue holds the warmning thresholds for water priority parameters. Itis a hash from
stringsto floating point numbers.

The keysare asdescribedin the ‘QM Pollutant Enabled key above,

As with thatkey, the best way to understandthis parameteristo setup valuesin the Ul
and exporttheminascript

W aste Water
Data type:Index
Location in Ul:Main Page col 3

Description in Ul: Waste Water object used for simulation

W orking

Data type:Boolean

Location in Ul:Main Page col1

Description in Ul Allow re-runs using updated network

Notes: Must be set to true before the update_to_latest method may be used.

Notes

1 AsICMExchange doesnothave a Ruby data time to representtheuse of timesin
ICM simulations, in which bothrelativetimesand absolutetimes are used, the
following convention isused forthe starttime and end time:

Absolute timesare represented as a Date Time object, relativetimes asa negative
double -a timein seconds. Thisissimilarto the representationusedin the results
binary file. Therefore to setarelative time, negate thenumber of secondsand set
the field to thisvalue, to set an absolute time use aruby Date Time object as
described earlierin thisdocument.
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When reading a value from the database to determine whetherthe start time is
relative of absolute you willwant to use code like this:

myStartTime=working['Start Time']
if myStartTime.nil?

myText="nil'
elsif myStartTime.kind of? DateTime

myText="absolute -
#{myStartTime.year}/#{myStartTime.month} /#{myStartTime.day}"

elsif myStartTime.kind of? Float
myText="relative - #{-myStartTime} seconds"
else
myText="unexpected type"
end
puts "#{myText}"

2. The percentage volume balance isnotavailable from ICM Exchange.
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Appendix 3 -I1CM SWMM Run
Parameters

Thefieldsthatare seton the run dialogin the userinterface are, in ICM Exchange, setas
key value pairs withinthe hash passedin asthe 6" parameter of the new_run method,
calledontheassetgroupin which therunisto be created.

The keysofthe hash are all strings, the values are of several different typesas described
below.

Where the values have units, they must always be specified in S.I. units.

The run parameters used for ICM Exchange broadly speaking correspond to those setin
the userinterface. The listbelow therefore includes the field's location in the run dialog and
its sub-dialogs, and its description in the userinterfaceif the differenceis noteworthy:.

Consult InfoWorks ICM's main help formore details.

The behaviourof unspecified values for run parametersis as follows: Whenthe runis
created mostofthe run parametersare supplied with default values. This means that were
you to create a run, passingan empty hash in asthe last parameter, and then to look at the
valuesforthe parametersusing thellmethod of the run objectie.

you would see thata numberofthe fields have non-nilvalues asfollows:

runBui Tder=WSSWMMRunBui lder .new
runBuilder.Tist_parameters.each do |p]
if !runBuilder[p].nil?
puts "#{p} = #{runBuilder[p]}"
end
end

network = 0

network commit id = 0

working = false

date time start date = 2020-04-01T00:00:00+00:00
date time end date = 2020-04-02T00:00:00+00:00
date time report start = 2020-04-01T00:00:00+00:00
date time start sweep = 2000-01-01T00:00:00+00:00
date time end sweep = 2000-12-31T00:00:00+00:00
dry days = 0.0

time step report = -900.0

time step dry = -3600.0
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time step wet = -300.0

time step control = 0.0

time step route = 30.0

stdy flow skip stdy state = false
stdy flow sys tol = 5.0

stdy flow lat tol = 5.0

proc parm rain = true

proc _parm rdii true

Proc_parm Snow true

proc parm gw = true

proc _parm route = true

proc _parm wq = true

dyn wave use var step = true
dyn wave variable step = 75.0
dyn wave length step = 0.0
dyn wave minimum step = 0.5
rpt parm det obj id = 0

rpt parm continue = true

rpt parm flow stats = true
rpt parm input = false

rpt parm controls = false
inflow = 0

level =0

time pattern = 0

climatology = 0

surcharge method type = Extran

save state at end false

0

initial state sim

All otherfields are treated as nil by default. However, foranumber of fieldsa nilvalue is
treated asa particulardefault value forthat field as specified in the detailed notes forthe
fieldsin question.
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Where the name of the field below contains spaces or underscoresthe spacesor
underscoresshould be used when settingthe value in thehash.

climatology

Data type: Index

Locationin Ul:Main page col 3

Description in Ul SWMM climatology

Notes: SWMM Climatology object usedin simulation

date_time_end_date

Data type: Date Time

Locationin Ul: TimestepControl Sheet - Dates Page
Description in Ul End analysis

Default: Currentdate +1 day at time 00:00:00

date_time_end_sweep

Data type: Date Time

Locationin Ul: TimestepControl Sheet - Dates Page
Descriptionin Ul:End sweeping

Default: 31 Dec

Notes: The yearandtime are ignored

date_time_report_start

Data type: DateTime

Locationin Ul: TimestepControl Sheet - Dates Page
Description in Ul: Start reporting

Default; Current date attime 00:00:00

date_time_start_date
Data type: Date Time

Locationin Ul: Timestep Control Sheet - Dates Page
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Description in Ul: Startanalysis

Default; Current date attime 00:00:00

date_time_start_sweep

Data type: Date Time

Locationin Ul: TimestepControl Sheet - Dates Page
Description in Ul: Start sweeping

Default: 01 Jan

Notes: The yearandtime are ignored

dry_days

Data type:Float

Locationin Ul: TimestepControl Sheet - Dates Page
Description in Ul: Antecedent dry days

Default:0,0

Notes:Must be zero or a positive float value.

dyn_wave_length_step

Data type: Float

Location in Ul:Main Page col 4 - Dynamic wave group box
Description in Ul: Conduit lengthening timestep

Default: 0.0

dyn_wave_minimum_step

Data type: Float

Location in Ul:Main Page col4 - Dynamic wave group box
Description in Ul Minimum timestep

Default 0.5
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dyn_wave_use_var_step

Data type:Boolean

Locationin Ul: Main Page col4 - Dynamic wave group box
Description in Ul: Adjust variabletimesteps by (%) - checkbox

Default; true

dyn_wave_variable_step

Data type: Float

Location in Ul: Main Page col4 - Dynamic wave group box
Description in Ul: Adjust variabletimesteps by (%) - edit box
Default: 75.0

Range:10.0 - 200.0

inflow

Data type:Index

Location in Ul:Main Page col 2
Descriptionin Ul Inflow

Notes: Inflow object usedin simulation

initial_state_sim

Data type: Index

Locationin Ul:Main Page col1
Description in Ul: Sim providinginitial state

Notes: The simulation object that provides the initial state to host-start the simulation. The
simulation providing state must have saved its state and its simulation succeeded.

level

Data type: Index

Location in Ul:Main Page col2
Descriptionin Ul: Level

Notes: Levelobjectusedin simulation
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name

Data type: String

Locationin Ul: Top of main Page
Description in Ul: Run title

Notes:If the nameis Nilthen one israndomly generated

network

Data type: Index

Location in Ul:Main Page col1- Network group box
Description in Ul S\WMM network

Notes:Network object usedin simulation

network_commit_id

Data type:LongInteger

Location in Ul:Main Page col1 - Network group box
Description in UL SWMM network

Notes:Network commitID orversion number usedin simulation thatappearsin
parenthesis followingthe network name

pollutographs
Data type: Array of Index
Locationin Ul:Main Page col 3

Description in Ul SWMM pollutograph

proc_parm_gw

Data type:Boolean

Locationin Ul:Options Sheet - Processes Page
Description in Ul: Groundwater

Default; true
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proc_parm_rain

Data type:Boolean

Locationin Ul: Options Sheet - Processes Page
Descriptionin Ul: Rainfall / runoff

Default; true

proc_parm_rdii

Data type:Boolean

Locationin Ul:Options Sheet - Processes Page
Descriptionin Ul:Rainfalldependent /1

Default; true

proc_parm_route

Data type:Boolean

Locationin Ul: Options Sheet - Processes Page
Description in Ul: Flow routing

Default true

Proc_parm_snow

Data type:Boolean

Location in Ul:Options Sheet - Processes Page
Descriptionin Ul:Snowmelt

Default true

proc_parm_wq
Data type:Boolean

Locationin Ul:Options Sheet - Processes Page
Description in Ul:Water quality

Default: true
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rainfall

Data type: Index

Location in Ul:Main Page col 2

Descriptionin Ul: Rainfallevent / Flow survey

Notes: Rainfallor flow survey objectusedin simulation

regulator

Data type:Index

Location in Ul:Main Page col2
Description in Ul:Regulator

Notes: Regulatorobject used in simulation

rpt_parm_averages

Data type:Boolean

Location in Ul:Main Page col4 - Reporting groupbox
Description in Ul: Average results

Default false

rpt_parm_continue

Data type: Boolean

Location in Ul: Main Page col4 - Reporting groupbox
Description in Ul: Continuity checks

Default true

rpt_parm_controls

Data type: Boolean

Location in Ul:Main Page col4 - Reporting groupbox
Descriptionin Ul:Controlactions

Default: false
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rpt_parm_det_obj_id
Data type: Array of Index
Location in Ul:Main Page col4 - Reporting groupbox

Description in Ul: Objects for detailed reporting - Selection list

rpt_parm_flow_stats

Data type:Boolean

Location in Ul:Main Page col4 - Reporting groupbox
Description in Ul: Summeary flow statistics

Default: true

rpt_parm_input

Data type:Boolean

Location in Ul:Main Page col4 - Reporting groupbox
Descriptionin Ul Input summary

Default; false

save_state_at_end

Data type:Boolean

Location in Ul:Main Page col1

Description in Ul:Save state atend of simulation

Default; false

scenarios
Data type: Array of String
Location in Ul:Main Page col1- Network group box

Descriptionin Ul: Scenarios

stdy_flow_lat_tol
Data type: Float
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Locationin Ul: TimestepControl Sheet - Timesteps Page - Steady flow periods groupbox
Descriptionin Ul: Lateralflow tolerance (%)

Default: 5.0

stdy_flow_skip_stdy_state

Data type: Boolean

Locationin Ul: TimestepControl Sheet - Timesteps Page - Steady flow periods groupbox
Description in Ul: Skip steady flow periods

Default; false

stdy_flow_sys_tol

Data type: Float

Locationin Ul: TimestepControl Sheet - Timesteps Page - Steady flow periods groupbox
Descriptionin Ul: System flow tolerance (%)

Default: 5.0

surcharge_method_type

Data type: String

Location in Ul: Options Sheet - Surcharge Method Page
Description in Ul:Surcharge Method

Default: Extran

Notes: Must be either Extran or Slot.

time_pattern

Data type: Index

Locationin Ul:Main Page col 3
Description in UL SWMMtime patterns

Notes: SWMMtime pattern object used for simulation.
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time_step_control

Data type: Float

Locationin Ul: Timestepcontrolsheet - Timesteps Page
Description in Ul:Controlrule step

Default: 0.0

Notes: Relative time in seconds. Must be a negative value.

time_step_dry

Data type: Float

Locationin Ul: Timestepcontrolsheet - Timesteps Page
Descriptionin Ul:Dry weather runoff step

Default: -3600.0

Notes:Relative time in seconds. Must be anegativevalue.

time_step_report

Data type: Float

Location in Ul: Timestepcontrolsheet - Timesteps Page
Description in Ul: Reporting timestep

Default:-900.0

Notes: Relative time in seconds thattimesteps are reported. Must be anegative value.

time_step_route

Data type: Float

Location in Ul: Timestepcontrolsheet - Timesteps Page
Description in Ul: Routing timestep (s)

Default; 30.0

Notes: Unlike othertime_steps, thisis an explicitnumber of seconds.

time_step_wet

Data type: Float
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Locationin Ul: Timestep controlsheet - Timesteps Page
Descriptionin Ul: Wetweatherrunoff step
Default;-300.0

Notes:Relative time in seconds. Must be anegative value.

working

Data type: Boolean

Location in Ul:Main Page col1

Description in Ul: Allow re-runs using updated network
Default: false

Notes: Must be set to true before the update_to_latest method may be used.
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Appendix4 - WS Pro run
paraometers

There are alot of parameters, butthey map ontothe field namesin a fairly straight-forward
fashion.Note that some of the parameters are used in types of runswhichare notcurrent
supported. Note that currently only certain run types may be setup andrun - see below.

The naming scheme isasfollows (with a few exceptions noted below):
aa_b_xxxx
aaistheruntype

ro Run Options(requiredforallruns)
py Physicalparams(allruns)

op Optimiser

hs Hotstart

pd PRD

in‘Independent’i.e.other

ca Calibration

wq WaterQuality

ws WatSed

ff FireFlow

cl Critical Link

bs Break / Shutdown

bisthe datatype
l long
ninteger
s string
dte date
f float
b bool
d double
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Note thatthe following runs may be setupandrun - theruntypeissetinthe key
ro_l_run_type-the runtypesare the integers following the type names:

Normal- 0
Calibration -1
WaterQuality -2
Watsed -4
CriticalLink -6
Break shutdown -7

Key

Note

ro_l_run_type

See note above

ro_s_run_title

ro_l_geometry_id

ro_l_geometry_commit_id

ro_l_demand_diagram_id

ro_l_demand_scaling_id

ro_l_alt_demand_id

ro_l_alt_demand_commit_id

ro_l_electricity_tariff_id

ro_L_rtc_id

ro_l_control_id

ro_l_control_commit_id

ro_dte_end_date_time

ro_dte_start_date_time

ro_l_time_step

ro_l_results_selector_id

ro_n_results_selection_mode

ro_l_max_iterations

ro_f_computational_accuracy

ro_n_demand_timestep

ro_b_pressure_related_demand

ro_b_disconnected_system

ro_b_optimise

ro_b_eghgf

ro_b_experimental

ro_b_results_on_server

ro_b_store_details

ro_b_store_max

ro_b_gmr_enable
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ro_l_gmr_config_id

ro_|_test_cases_per_thread

py_d_viscosity

py_d_density

py_d_gravity

op_l_population_size

op_d_crossover_prob

op_d_mutation_prob

op_d_profile_time_interval

op_b_start_from_existing

op_b_update_control_data

hs_l_simulation_id

hs_s_start_times

hs_s_save_times

hs_b_save_state

pd_L_profile_id

pd_s_demand_curve

pd_s_leakage_curve

In_b_validate_model

In_b_validate_run

ca_l_live_data_id

ca_l_live_data_commit_id

ca_s_friction_type

ca_f_min_friction

ca_f_max_friction

ca_dte_snapshot_time

ca_f_init_scaling_factor

wq_b_conservative_substance

wq_f_init_concentration

wq_f_min_flow

wq_l_timestep

wq_b_langrangian_solver

wq_d_age_tolerance

wq_d_conc_tolerance

wq_d_trace_tolerance

wq_d_turbidity _tolerance

wq_b_turbidity_analysis

wq_l_solute_data_id

wq_trace_node_0

String

w(q_trace_node_1

String (. and upto node _29)
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wq_b_langrangian_solver
wq_d_age_tolerance

wq_d_conc_tolerance
wq_d_trace_tolerance
wq_d_turbidity _tolerance
wqg_b_turbidity _analysis
ws_s_sediment_name
ws_f_sediment_density

ws_f_sediment_diameter
ws_f_deposition_limit

ws_f_suspension_limit
ff_l_selection_id
ff_l_data_id
ff_f_hydrant_diameter
ff_f_local_loss
ff_f_fire_flow
ff_f_residual_pressure
ff_n_Enforce

ff_n_simulation_type
ff_n_data_usage
ff_dte_fire_time
ff_b_cancel_existing_flow
ff_b_zone_constraints
ff_b_system_constraints
ff_b_pressure_at_min_and_max
ff_b_calculate_max_flow
ff_b_calculate_hydrant_curve
ff_b_apply_constraints_demand_nodes
ff_b_insert_node

ff_s_existing_node_id
ff_s_split_pipe_id
ff_f_split_pipe_distance
ff_n_close_pipe_option
ff_f_max_velocity
ff_f_min_node_pressure
ff_f_min_system_pressure

ff_test_flow_0 Double
ff_test_flow_1 Double
ff_test_flow_2 Double
ff_test_flow_3 Double
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ff_test_flow_4 Double
ff_test_flow_5 Double
ff_test_flow_6 Double
ff_test_flow_7 Double
ff_test_flow_8 Double
ff_test_flow_9 Double

cl_f_min_pressure
cl_f_duration

cl_f_max_pressure
cl_f_demand_efficiency

cl_l_ignore_count
cl_n_count_affected
cl_f_burst_rate

cl_f_outage_duration
cl_f_burst_duration
cl_n_link_outage _period

cl_dte_specified_time
cl_b_report_outage_only
cl_b_include_burst
cl_b_allow_flow
cl_b_update_criticality

cl_l_include_links_selection_id
cl_l_exclude_links_selection_id
bs_l_close_link_selection_id
bs_l_base_simulation_id
bs_f_min_pressure
bs_f_min_press_duration
bs_f_max_pressure
bs_f_max_press_duration

bs_f_max_inc_upper_threshold
bs_f_upper_threshold_duration
bs_f_max_dec_lower_threshold
bs_f_lower_threshold_duration
bs_b_whole_simulation_outage
bs_dte_shutdown _start
bs_dte_shutdown_end
ro_l_result_time_step
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Appendix 5 —“Add-ons' (ICM /
InfoAsset only)

Itis possible to store a CSV file containingthe names of a number of scriptsalong with a
name of amenuitemto invoke them. These appearas sub-menu items of the ‘Run add-
on'menuitem, whichalso appears on the ‘Network' menu.

The CSV file must be storedin adirectory below that used by the user'sapplication data
named ‘scripts’and must be called 'scripts.csv’.

The name of the directory used by the user'sapplication data will vary according to the
usersset up, version of Windows etc.and can be foundin theabout box of the software as
‘NEP (iws)Folder

Having foundthisfoldere.g.
C\Users\badgerb\AppData\Roaming\Innovyze\WorkgroupClient
Add a sub-directory called 'scripts.

The foldermay also be determined by using the WSApplicationadd_on_folder method,
thiswillreturn the path of the scriptsfolderie.
C\Users\badgerb\AppData\Roaming\Innovyze\WorkgroupClient\scripts in this case.

In this scripts.csv file you should add a CSV file containing 2 columns, the first being the
menuitem forthe script, the second the path forthe scriptfile itself.

The pathsforthe scriptfiles may eitherbe fully qualified paths (i.e. beginning withadrive
letteror the name of a network share) in which case that path willbe used, oranon-fully
qualified path in which case the software willassume the file isin the folder containing the
csv file or a subdirectory of it.

Changestothisfile only take effect when the applicationis restarted
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Appendix 6 - Open Data Import/
Export Centre Ul Customisation
(ICM / InfoAsset only)

The Ruby scripting can be used to make theimport / export of data viathe open data
import centre more streamlined for users of the software by using Ruby scripts from the Ul
in conjunction with pre-prepared configuration filesand the Ruby scripting's Ulelements.

Atitssimplest, if you can hard-code the paths of allfiles, then thiscan be donewith 2 lines
of codeeg.

net=WSApplication.current_network
net.odic_import_ex('CSV', 'd:\temp\odic.cfg',nil, 'Node"', 'd:\temp\goat
.csv', "Pipe','d:\temp\stoat.csv')

forimportand

net=WSApplication.current_network

net.odec_export_ex('CSV', 'd:\temp\odxc.cfg',nil, 'Node"', 'd:\temp\goat
2.csv',"Pipe', "d:\temp\stoat2.csv')

for export.

As described above, bothmethods take a variable number of parameters. If you are
importing alarge number of files you may find it less unwieldy to callthe method multiple
timesimportingonefileatatimeeg.

net=WSApplication.current_network
import=[['Node','goat'],['Pipe', 'stoat']]
import.each do |f|

net.odic_import_ex('CSV', 'd:\temp\odic.cfg',nil1,f[0], "d:\temp\\
"+f[1]+"'.csv")
end

forimportand

net=WSApplication.current_network
export=[['Node"','goat'],['Pipe', 'stoat']]
export.each do |f|

net.odec_export_ex('CSV', 'd:\temp\odxc.cfg',nil1,f[0], 'd:\temp\\
"+f[1]+'2.csv")
end

for export.

It should be noted that

a) Youwillnotsee any of the error messageson import that would appearin the text
box Exceptionsare notthrown forthat sort of error, only for more serious errorsin
the processing.
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b) Byusingnilinthe 3@ parameter of each method, default behaviourwillbe used for
the optionsseton the dialog, thismay not be what you want.

Thefirstof these can be solved by specifying an errortextfile e.g.

net=WSApplication.current_network
import=[['Node',"'goat'],['Pipe', 'stoat']]
import.each do |f|
params=Hash.new
params['Error File']='d:\\temp\\errs'+f[0]+".txt'
net.odic_import_ex('CSV', 'd:\temp\odic.cfg',params,f[0], " 'd:\tem
p\\'+f[1]+"'.csv")
end

The aimhereisto produce onefile pertable. The files willbe created but of zero bytes
longifthere are no errors for thattable.

You will probably want to communicate the errors to the user. In its
simplest form this could be done by checking the size of the files
and displaying a message box at the end of the process e.g.
require 'FileUtils'
net=WSApplication.current_network
import=[['Node"','goatwitherrs'],['Pipe’, 'stoat']]
errFiles=Array.new
import.each do |f|
params=Hash.new
errFile="d:\\temp\\errs'+f[0]+".txt'
params['Error File']=errFile
net.odic_import_ex('CSV', 'd:\temp\odic.cfg',params,f[0], 'd:\tem
P\\'+f[1]+'.csv")
if File.size(errFile)>0
errFiles << errFile
else
FileUtils.rm errFile
end
end
if errFiles.size>0
msg="Errors occurred - please consult the following files:"
errFiles.each do |f]|
msg+="\r\n"
msg+=Ff
end
WSApplication.message_box msg,nil,nil,nil
end

Thiswilldisplay a message reporting to the userthe errorfiles which should be consulted
eg.
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InfoWerks ICM 3.0.0,6008 E

Errors occurred - please consult the following files:
diternpterrsMode. b

QK Cancel

Note the inclusion of FileUtilsand the use ofthe FileUtils.rm method to delete files of zero
length.

If you wish to show the userthe actualmessages then this can be achieved either by
reading the filesand outputting them to the standard output e g.

require 'FileUtils'
net=WSApplication.current_network
import=[['Node', 'goatwitherrs', 'nodes'],['Pipe', " 'stoat', 'pipes']]
errInfo=Array.new
import.each do |f|

params=Hash. new

errFile="d:\\temp\\errs'+f[0]+".txt'

if File.exists? errFile

FileUtils.rm errFile

end
params['Error File']=errFile
net.odic_import_ex('CSV', 'd:\temp\odic.cfg',params,f[0], 'd:\tem
p\\'+f[1]+'.csv")
if File.size(errFile)>0
temp=Array.new
temp << errFile
temp << f[2]
errInfo << temp
else
FiTeUtils.rm errFile
end
end
if errInfo.size>0
puts "Errors importing data:"
errInfo.each do |ei|
puts "Errors for #{ei[1]}:"
outputString=""
File.open ei[0] do |f|
f.each_line do |T1]
1. chomp!
outputString+=1
outputString+="\r"
end

167

Innovyze

Empowering water experts



end
puts outputString
end
end

Or by using the open_text_view method, in which case the block beginning with if
ErrInfo.size>0wouldbe replacedwith thefollowing:

if errInfo.size>0
consolidatedErrFileName="d: \\temp\\allerrs.txt'
if File.exists? consolidatedErrFileName
FileUtils.rm consolidatedErrFileName
end
consolidatedFiTle=File.open consolidatedErrFileName, 'w'
errInfo.each do |ei|
consolidatedFile.puts "Errors for #{ei[1]}:"
File.open ei[0] do |f]|
f.each_line do |T1]
1.chomp!
consolidatedFiTle.puts 1
end
end
end
consolidatedFile.close
WSApplication.open_text_view 'Open Data Import Centre
Errors',consolidatedErrFileName, false
end

You may wish to nothard code the path of the config file but to store it with the Ruby
script. Thismay be done by obtaining the path of the folder containing the scriptthen
adding the configuration file name ontothe name e .g.

configfile=File.dirname (WSApplication.script_file)+'\\odicwithsource
.cfg'

Thisworksviathe following 3 steps:
Getthefile name of the scriptfile e g. d\temp\myscriptrb
Use the File.dirmame method to obtainthe foldernamee.g. d:\temp

Addthe configurationfile namee.g.d:\temp\odicwitsource.cfg

Alternatively you may wish to allow the userto choose a config file using the
W SApplicationfile_dialog method e.g. by beginning the script with

net=WSApplication.current_network
configfile=WSApplication.file_dialog(true, 'cfg', 'Open Data Import
Centre Config File',nil,false,false)
if configfile.nil?

WSApplication.message_box 'No config file selected - no import
will be performed',nil,nil,false
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Else

andthen using configfile in the callto odic_import_ex

Similarly you may wish to allow the userto choose thelocationof the data files or
database tablesetc. Thismay be done in numerous ways depending on thedata type
and/orhow thingsare structured.

Possible mechanismsinclude

1 Allowingthe userto selectafolderandthen using hard-coded namesbased on that
folder.

2 Allowingtheuserto chooseonefile and then selecting similarly named filesin the same
folder(e.g. if we are expecting afile with the suffix'stoat'and we find a file called
‘northwest_stoat' we willalso look forfiles called ‘'northwest_goat' etc.)

3 Allowingthe userto select multiple filesand choosing the data type to importbased on
the file names.

Here are brief examples of the 3 mechanisms:

Mechanism1

require 'FileUtils'
net=WSApplication.current_network
configfiTle=WSApplication.file_dialog(true, 'cfg', 'Open Data Import
Centre Config File',nil,false,false)
if configfile.nil?

WSApplication.message_box 'No config file selected - no import
will be performed',nil,nil,false
else

folder=WSAppTication.folder_dialog 'Select a folder containing
the files to import',false

if folder.nil?

WSApplication.message_box 'No folder selected - no import

will be performed’

else

. import=[['Node','goatwitherrs', 'nodes'],['Pipe', 'stoat', " 'pipes’
errInfo=Array.new
import.each do |f|
params=Hash.new
errFile=folder+'\\errs'+f[0]+"'.txt"'
if File.exists? errFile
FileUtils.rm errFile
end
params['Error File']=errFile
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net.odic_import_ex('CSV', configfile,params,f[0],folder+'\\'+f[1

J+'.csv')
if File.size(errFile)>0
temp=Array.new
temp << errFile
temp << f[2]
errInfo << temp
else
FileUtils.rm errFile
end
end
if errInfo.size>0
puts "Errors importing data:"
errInfo.each do |ei|
puts "Errors for #{ei[1]}:"
outputString=""
File.open ei[0] do |f]|
f.each_line do |1]
1. chomp!
outputString+=1
outputString+="\r"
end
end
puts outputString
end
end
end
end

Mechanismz2:

require 'FileUtils'
net=WSApplication.current_network
configfile=configfile=File.dirname(WSApplication.script_file)+'\\odi
cwithsource.cfg'
import=[['Node','goat', 'nodes'],['Pipe', 'stoat’', 'pipes']]
file=WSApplication.file_dialog(true, 'csv', 'CSV
File',nil,false,false)
if file.nil?

WSApplication.message_box 'No file selected - no import will be
performed','OK',nil,false
elsif file[-4..-1].downcase!=".csv'

WSApplication.message_box 'Not a csv file - no import will be
peformed', 'OK',ni1, false
else

folder=File.dirname(file)

name=File.basename(file)[0..-5]

prefix=""

found=false

import.each do |i|

if name.downcase[-i[1].Tength..-1]==1i[1] .downcase
prefixlen=name.length-i[1].Tength
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if prefixlen>0
prefix=name[0. .prefixlen-1]

end
found=true
break
end
end
if !found

WSApplication.message_box 'File name does not have an
expected suffix - no import will be performed', 'OK',nil,false
else
# errInfo is an array of arrays, with one entry added for
each imported CSV file with some sort of 1issue
# it will either contain the error file name and a name
to be used for the table 1in error messages
# or nil and a filename for any expected files which are
missing
errInfo=Array.new
import.each do |f|
csvfilename=folder+'\\'+prefix+f[1]+'.csv'
if !'File.exists? csvfilename
temp=Array.new
temp << nil
temp << csvfilename
errInfo << temp
else
params=Hash.new
errFile=folder+'\\errs'+f[0]+"'.txt'
if File.exists? errFile
FileUtils.rm errFile

end
params['Error File']=errFile

net.odic_import_ex('CSV', configfile,params,f[0],csvfilename)
if File.size(errFile)>0
temp=Array.new
temp << errFile
temp << f[2]
errInfo << temp
else
FiTleUtils.rm errFile
end
end
end
if errInfo.size>0
puts "Errors importing data:"
errInfo.each do |ei|
if ei[0].ni1?
puts "Expected file #{ei[1]} not found"
else
puts "Errors for #{ei[1]}:"
outputString=""
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File.open ei[0] do |f]|
f.each_line do |T1]
1. chomp!
outputString+=1
outputString+="\r"
end
end
puts outputString
end
end
end
end
end
Mechanism3;

require 'FileUtils'
net=WSApplication.current_network
configfile=configfile=File.dirname(WSApplication.script_file)+'\\odi
cwithsource.cfg'
import=[['Node','goat', 'nodes'],['Pipe', 'stoat', 'pipes']]
files=WSApplication.file_dialog(true,'csv','CSV
File',nil, true,false)
if files.nil? || files.length==0
WSApplication.message_box 'No file selected - no import will be
performed','OK',nil1,false
else
nErrs=0
errInfo=Array.new
files.each do |file]
folder=File.dirname(file)
name=File.basename(file)
if name[-4..-1] .downcase=='.csv'
name=name[0..-5]
import.each do |1
if i[1l].downcase==name.downcasel| -
i[1l].length..-1]
params=Hash. new
nErrs+=1

errFile=folder+'\\errs'+nErrs.to_s+'.txt'
if File.exists? errFile
FiTeUtils.rm errFile
end
params['Error File']=errFile

net.odic_import_ex('CSV', configfile,params,i[0],file)

if File.size(errFile)>0
temp=Array.new
temp << errFile
temp << i[2]
errInfo << temp

else
FileUtils.rm errFile
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end
break
end
end
end
end
if errInfo.size>0
puts "Errors importing data:"
errInfo.each do |ei|
if ei[0].nil?
puts "Expected file #{ei[1]} not found"
else
puts "Errors for #{ei[1]}:"
outputString=""
File.open ei[0] do |f]|
f.each_line do |T1]
1. chomp!
outputString+=1
outputString+="\r"
end
end
puts outputString
end
end
end
end
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Appendix /- Characterencoding

Note thatthis behaviourwas changed in ICMversion 7.0 / InfoNet version 17.0.

The behaviour of strings passed into the ICM / InfoAsset Ruby methods or returned from
themisdetermined by the ‘use UTF8 setting set by the WSApplicationuse_utf8 method.

The default value isfalse.

If thissettingissetto true, the methods willexpect strings passed into methods to have
the UTF8 encoding, and willreturn UTF8strings.

If thissettingissetto false, the methods willexpect strings passed into methods willhave
the locale appropriate encoding, and willreturn stringsin thatencoding.

The strings are expected to be passed in with the correctencoding - the encoding isnot

checked, and strings with a differentencoding do nothavetheirencoding changed

If you are using constant stringsin your Ruby scripts you will find things go much more

smoothly if you use the corresponding encoding in your script. As wellas ensuringthatthe
script file is in the encodingyou thinkitis you need to communicate this to Ruby by setting
the encodingin thefirstline of the scripte g

# encoding: CP936
(for Simplified Chinese)
OR

# encoding: UTF-8

Language Encoding Synonym
Bulgarian Windows-1251

Japanese Shift_JIS CP9g32
Korean CP949

Simplified Chinese GBK CP9g36
Turkish Windows-1254 CP857
\Western European \Windows-1252 CP1252
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Appendix 8 - Interacting with Jet
databaoses

Inthe 32 bit versions of the programs only, Jet databases may be read and writtento using
the DAQO interface, accessed via Ruby's Win320LE mechanism e.g.to import data

require 'WIN320LE'
DAO=WIN320LE.new "DAO.DBEngine. 36"
WSs=DAO0.Workspaces
WS=WSs [0]
db=WS.OpenDatabase 'd:\\temp\\test.mdb'
net=WSApplication.current_network
rs=db.OpenRecordset 'MANHOLES'
net.transaction_begin
if !'rs.BOF && !rs.EOF
rs.MoveFirst
while !rs.EOF
ro=net.new_row_object (' cams_manhole')
ro.id=rs.Fields.Item("'Name').Value
ro.x=rs.Fields.Item('x"').Value
ro.y=rs.Fields.Item('y"').Value
ro.cover_level=rs.Fields.item('cover_level') .Value
ro.write
rs.MoveNext
end
end
net.transaction_commit
rs.Close
db.Close
WS=n1il
WSs=nil
Andto exportdata:

require 'WIN320LE'
DAO=WIN320LE.new "DAO.DBEngine. 36"
WSs=DAO0.Workspaces
WS=WSs [0]
db=WS.OpenDatabase 'd:\\temp\\test.mdb'
tabledefs=db.TableDefs
tabledefs.each do |t|
if t.Name=='MANHOLES'
db.Execute 'DROP TABLE MANHOLES'
break
end
end
tabledefs.Refresh
db.Execute "CREATE TABLE MANHOLES (Name VARCHAR(80),x DOUBLE,y
DOUBLE,cover_level DOUBLE)"
rs=db.OpenRecordset 'MANHOLES'
net=WSApplication.current_network
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net.row_objects('cams_manhole') .each do |n|
rs.AddNew
rs.Fields.Item('Name').Value=n.1id
rs.Fields.Item('x") .Value=n.x
rs.Fields.Item('y").Value=n.y
if In.cover_level.nil?

rs.Fields.Item('cover_level') .Value=n.cover_level

end
rs.Update

end

db.close

WS=n1il

WSs=n1il
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Appendix? -Short Codes

ICM and InfoAsset combined database

Name ShortCode
Action List ACTL
Alert Definition List ADL
AlertInstance List AlL
Asset Group AG
Asset Network ASSETNET
Asset Network Template ASSETTMP
Asset Validation ASSETVAL
Assimilation ASSIM
Calibration PDMC
Collection Cost Estimator COST
Collection Inference CINF
Collection Network CNN
Collection Network Template |CNTMP
Collection Validation VAL
Custom Graph CGDT
Custom Report CR
Damage CalculationResults |DMGCALC
Damage Function DMGFUNC
Dashboard DASH
Distribution Cost Estimator WCOST
Distribution Inference WINF
Distribution Network NWNET

Distribution Network Template|WNTMP
Distribution Validation WVAL
Episode Collection EPC
Flow Survey FS

Geo Explorer NGX
Graph GDT
Cridded Ground Model GGM
Ground Infiltration IFN
Ground Model GM
Infinity Configuration INFINITY
Inflow INF
Initial Conditions 1D IC1D
Initial Conditions 2D IC2D
Initial Conditions Catchment  |ICCA
LabelList LAB
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Name ShortCode
LayerList LL
Level LEV
Lifetime Estimator LIFEE
Live Group LG
Manifest MAN
Manifest Deployment MAND
Master Group MASG
Model Group MODG
ModelInference INFR
Model Network NNET
ModelNetwork Template NNT
ModelValidation ENV
Observed Depth Event OBD
Observed Flow Event OBF
Observed Velocity Event OBV
Pipe Sediment Data PSD
Point Selection PTSEL
Pollutant Graph PGR
Print Layout PTL
RainfallEvent RAIN
Regulator REG
Rehabilitation Planner REHABP
Risk Analysis Run RAR
Risk Assessment RISK
Risk Calculation Results RISKCALC
Run RUN
Selection List SEL
Sim SIM
Sim Stats STAT
Statistics Template ST
Stored Query SQL
Theme THM
Time Varying Data TVD
Trade Waste W
TSDB TSDB
TSDB Spatial TSDBS
UPMRIiverData UPMRD
UPMThreshold UPTHR
\Waste Water \WAVY
\Workspace WKSP
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Name hortCoce
Alt_Demand ALTDMD
Baseline BLINE
Baseline Explorer BLINEEX
Catchment Group CG
Control CON
Custom Report CR
Custom Report Group CRG
Demand Diagram DDG
Demand Diagram Group DDCGG
Demand Scaling DSCL
Demand Scaling Group DSCLG
Electricity Tariff ETAR
Electricity Tariff Group ETARG
Energy GHGFactors EGHGF
Energy GHGFactorsGroup  |EGHGFG
Engineering Validation ENV
Engineering Validation Group [ENVG
Export Style ES
Export Style Group ESG
FireFlowData FF
FireFlowData Group FFG
Flushing Schedule FSCH
Flushing Schedule Group FSCHG
Gen Multi Run Cfg GMRC
Gen Multi Run Cfg Group GMRCG
Geo Explorer GEOEX
Geometry GMT
Geometry Template GMTTMPL
Graph GDT
Graph Group GDTG
Gridded Ground Model GGM
Gridded Ground Model Group|GGMG
Ground Model GM
Ground ModelGroup GMG
Inference INF
Inference Group INFG
WL Switch Controller W/LSC
N/ L Switch Controller Group IWLSCG
W Live Runinfo \WLRI
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Name hortCoce]|
W Live RuninfoGroup WLRIG
LabelList LAB
LabelListGroup LABG
LayerList LL
LayerListGroup LLG
Model 360 Cfg M360C
Model 360 Cfg Group M360CG
Polygon POL
Polygon Group POLG
Report Cfg RC
Report Cfg Group RCG
ResultsSelector RESSEL
ResultsSelector Group RESSELG
RTC Group RTCG
RTC Scenario RTC
Selection List SEL
Selection List Group SELG
SoluteData SD
SoluteData Group SDG
Stored Query SQL
Stored Query Group SQLQ
Theme THM
Theme Group THMG
Warning Template /T
Warning Template Group /TG
WWesnetLive Data \N/NLIVE
WesnetRun N/NRUN
WWesnet Run Group /NRUNG
WesnetSim \/NSIM
\X/orkspace K/ KSP
\¥/orkspace Group \/KSPG
Zone Explorer ZONEEX
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