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1. Componentized-WEAP Software Application

The Componentized-WEAP (C-WEAP) is a RESTful framework application [1] written in NodeJS for the Water
Evaluation and Planning (WEAP) system [2] [3].

2. WEAP Software System

This is a propriety system is a software supported for the Windows OS. Information on lincensing this software is
available at WEAP Licensing.

3. Executable Componentized-WEAP Software Application Installation

The executable version of the Componentized-WEAP (C-WEAP) framework is a standalone application to be run on
the Windows OS. You just need to download the executables version of the C-WEAP framework from
https://acims.asu.edu/software/c-weap/, then unzip the downloaded file in a directory. It contains the “workspace”
folder (which uses to manage the required flat files by the C-WEAP framework and WEAP system), the “config.json”
file (to set the host and port number of the web-service), the “node-activex.node” (the required third-party packages),
and the C-WEAP.exe file. All required libraries and frameworks (NodelS, Express, etc.) are embedded in this
executable file. The unzipped directory should not be installed shared disk drives such as Dropbox.

To run the C-WEAP double-click on the C-WEAP.exe file. Upon successful execution of C-WEAP application, the
message “Componentized-WEAP is listening at http://{hostname}:{port}” appears in the first line of a Command Prompt
console such as the one shown in Figure 1.

) D:\Workspaces\MNew folder\C-WEAP.exe — O X

Componentized-WEAP is listening at http://localhost:8088

Figure 1. Windows console displaying successful execution of the C-WEAP.

The C-WEAP can invoke a defined set of WEAP system APIs following the procedure described and exemplified in
Section 5.

4. Componentized-WEAP Source Code Installation

To execute the C-WEAP software application from source code, the following software frameworks and tools need
to be installed.

4.1. NodeJdS

Download the NodeJS framework for the Windows 64-bit OS (MSI or ZIP) from https://nodejs.org/en/download/ (see
Figure 2). At the time of preparing this user guide, the latest version of the NodeJS framework is 12.18.1. It also
includes npm 6.14.5 (Node Package Management). After downloading, use the default choices to install NodeJS.

ACIMS Version 1.0 5
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Downloads
Latest LTS Version: 12.18.1 (includes npm 6.14.5)
Download the Node,js source code or a pre-built installer for your platform, and start developing today.
LTS Current
Recommended For Most Users Latest Features
o [ S
. y
Windows Installer macOS Installer Source Code
\Windows Installer (.msi) 32-bit 64-bit
\Windows Binary (.zip) 32-bit 64-bit
mac0S Installer (.pkg) 64-bit
macOS Binary (.tar.gz) 64-bit
Linux Binaries (x64) 64-bit
Linux Binaries (ARM) ARMVT ARMvS
Source Code node-v12.18.1.tar.gz

Figure 2. NodeJS download page (https://nodejs.org/en/download/).

4.2, Python
Installing Python requires multiple installations in the order provided below.

Step 1: Choose and click on Python version 2.7.18 from https://www.python.org/downloads/.

Looking for a specific release?
Python releases by version number:
Release version Release date Click for more
Python 3.8.3 May 13, 2020 & Download Release Notes =
Python 3.8.3rel April 29, 2020 & Download Release Notes
I Python 2.7.18 April 20, 2020 & Download Release Notes I
Python 3.7.7 March 10,2020 & Download Release Notes
Python 3.8.2 Feb. 24,2020 & Download Release Notes
Python 3.8.1 Dec. 18,2019 & Download Release Notes
Python 3.7.6 Dec. 18,2019 & Download Release Notes
Durhan 2 & 10 Nar 14 7010 & nownlnad Palaase Mntas b

Figure 3. Python download page (https://www.python.org/downloads/).

Step 2: Download the Windows x86-64 MSI installer of the python 2.7 (see Figure 4) and install it using the default
choices.
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Python 2.7.18

Release Date: April 20, 2020

Python 2.7.18 is the last release of Python 2

Files

Version Operating Description MD5 Sum File Size  GPG
System

Gzipped source tarball Source release 38cB4292658ed4456157195f1cSbcbel 17539408 SIG

XZ compressed source tarball Source release fdeccBec0ar8c44036f825e739f36e5a 12854736 SIG

macOS 64-bitinstaller Mac 0S X for 05X 10.9 and ce98eeb7hdiB06685adc265eci444463 24889285 SIG
later

windows debug information files Windows 20bl11lccfe8dosd2fe8cT7679a86113d 25178278 SIG

Windows debug information files for 64-bit Windows bb0897ea20fda343e5179d413d4a4a7c 26005670 SIG

binaries

Windows help file Windows b3b753dffelc7930243c1c40ec3a72bl 6322188  SIG

Windows x86-64 MSI installer Windows for a425c758d3818e28b56f4724b49923%a 20598784 SIG
AMDG4/EME4T/x64

Windows x86 MS| installer Windows db6ad9195b3086c6baceth9493d738d2 19632128 SIG

Figure 4. Python 2.7.18 download page (https://www.python.org/downloads/release/python-2718/).

Step 3: Set the environment variable by following the steps shown in Figure 5.

System Properties

Computer Name  Hardware Advanced  System Protection

You must be logged on as an Administrator to make most of these changes

Performance

isual effects, processor scheduling, memaory usage, and virtual memary

User Profiles
Desktop settings related to your sign-in

Startup and Recovery
System startup, system failure, and debugging information

oK Cancel

X

Remote

Settings...

Settings...

Settings...

Apply

Environment Variables

User variables for sderakhs

Variable Value

HADOOP_HOME C\hadoopthadoop-2.7.7

JANA_HOME C\Javatjdk1.8.0_181

OneDrive C:\Users\sderakhs\OneDrive

OneDriveConsumer C:\Users\sderakhs\OneDrive

Path C:\Program Files\JSONBuddy; C:\Users\sderakhs\AppData\Local\Mi...
QSYS_ROOTDIR ChintelFPGA_lite\ 18.1\quartus\sopc_builder\bin

TEMP ChUsers\sderakhs\AopData'\Local\ Temo.

System variables

New... Edit...

Delete

Variable
NUMBER_OF_PROCESSORS 4

C\Program Files\PostgreSOL\psqlODBCh\etchopenssl.onf
Windows_NT

OPENSSL_CONF
Qs

PATHEXT

PROCESSOR_ARCHITECTURE
PROCESSOR. IDENTIFIER.

Value

Intel64 Familv & Model 94 Steopina 3. Genuinelntel

New... Edit...

Delete

Cancel

(a) system properties

ACIMS
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Edit environment variable x
C\Program Files (xBE)5LEAP [l New
C\Program Files (x86)\Common Files\Oracle\Java'javapath
C\Program Files\Microsoft MPI\Bin' Edit
%eSystemRoot ¥\ system32
%SystemRoot%% Browse...
%eSystemRoot s\ System32\Whbem
9SYSTEMROOTH\Systern32\WindowsP owerShellw1.04 Delete

%SYSTEMROOTS:\Systern324 OpenSSHY,
C\Program Files\dotneth,

C\Program Files (x86)\Micresoft SOL Server\140%Tools\Binn', Move Up
C\Program Files\Microsoft SOL Server\ 1404 Teols\Binn',
C:\Program Files (x86)\Microsoft SQL Server\1404DTS\Binn', Move Dgwn

C\Program Files\Microsoft SOL Server\1400\DT54Binn,

C\Program Files\Microsoft SOL Server\Client SDKAODBC\130\Tool...
C:\Program Files\Microsoft SOL Server\130\Tools\Binn', Edit text...
C\Python2T\Scripts

C\Python27

Ch\Javayjdk1.8.0_1814bin
Ch\Java\jrel.8.0_181\bin
C\Program Files\Gradle\Gradle-4.4\bin

(c) edit environment variables

Figure 5. Add Python path to the Windows Environments Variables.

4.3. TypeScript
Run the following commands using the Windows Command Prompt (cmd) as follows:

Step 1: npm install typescript --global
Step 2: npm install node-gyp --global
Run the following command using Windows PowerShell (run as administrator)

Step 1: npm install --global --production windows-build-tools

Note: Download & Install Visual C++ from here if there is any error in executing the previous step. Also, this step
may take a long time (e.g., ~15-30 minutes) and further require multiple runs.

4.4. Git
Download and install the Git version control from https://git-scm.com/downloads. At the time of preparing this user
guide, the latest version is 2.27.0. Use the default choices in the installation steps.

Downloads

2.27.0

Re (2020-06-01)

r
@ MacoSX | A¥ Windows

A Linux/Unix

Download 2.27.0 for Windows

Older releases are available and the Git source
repository is on GitHub.

Figure 6. Git download page.
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4.5. VS-Code

Different IDEs can be used for code development. We recommend the VS-Code editor, and it is used in the rest of
this User Guide. Download the Windows version of the VS-Code from https://code.visualstudio.com/Download. Use
the default choices in the installation steps.

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

e ' -
o -

4  Windows 4 .deb 4 .rpm 4 Mac
Windows 7, 8,10 Debian, Ubuntu Red Hat, Fedora, SUSE macos 10.10+

User Installer 64 bit 32 bit .deb 64 bit
System Installer 64 bit 32 bit .rpm 64 bit
.zip 54 bit 32 bit Aargz 64 bit

Snap Store

Figure 7. VS-Code Editor download page.

After installing the VVS-Code, some extension must be installed (e.g., TSLint) and some are recommended to be
installed (e.g., Code Runner). As shown in Figure 8, open the VS-Code editor, go to the extension page, type TSLint,
and click on the install button. The same can be done for the Code Runner extension.

’Q Eile Edit Selection View Go Run Terminal Help Extension: TSLint (deprecated) - Untitled (Workspace) - Visual Studio Code - [m] X

EXTENSIONS Extension: TSLint (deprecated) X - 0O

Search Extensions in Marketplace

ENABLED o TSLint (deprecated) eg2 tslint

Red Hat | Reioad Required 5] egamma < 2,483,186 L Repository License

Maven for Java 0z20 TSLint for Visual Studio Code
managimaveﬂ projects, execute guals.é.g.} This extension is enabled globally
icrosof

Python 20z06.91350

Linting, Debugging (multi-threaded, rem...
Microsoft
TSLint (deprecated) 1044

TsLint for Visual Studio Code VSCOde-tS”nt (deprecated)

‘egamma

Details Feature Contributions Changelog

Visual Studio IntelliCode 1.::
Al-assisted development Note: This extension has been deprecated in favor of the vscode-typescript-tslint-plugin. To learn about

Microsoft ) the differences between vscode-tslint and the new extension please refer to this document.
~~ RECOMMENDED 10
GitLens — Git supercharged 1022 Integrates the tslint linter for the TypeScript language into VS Code.
Supercharge the Git capabilities built int...
Eric Amodio Please refer to the tslint documentation for how to configure the linting rules.

GitHub Pull Requests and Issues 0.170 .
Pull Request and Issue Provider for GitHub PFEFEqUISItES °
GitHub [ instail |

> DISABLED 0 The extension requires that the ts1int and typescript modules are installed either locally or globally.

P master O ®0A4 3®1 D launch (Componentized WEAP)

Figure 8. VS-Code editor, extensions page.
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Note: The execution policy in the Windows OS Client must be changed to RemoteSigned to be able to run the script.
For more information, see About Execution Policy and Set Execution Policy pages. So, open Windows PowerShell
(run as administrator), and run;

e  Set-ExecutionPolicy RemoteSigned

4.6. Download Source Code
To download the C-WEAP framework from the GitHub in the VS-Code editor, follow the following steps:

1) Open VS-Code

2) Press CTRL+SHIFT+P (View/Command Palette...) and type “git:Clone”

3) Enter the C-WEAP git URL (https://github.com/comses/ComponentizedWEAP.git); contact hss@asu.edu
for access.

4) Select a folder for the project to be uploaded

After downloading the source code, you should see the folders similar to Figure 9 in the Explorer window of the VS-
Code editor.

’G File Edit Selection View Go Run
EXPLORER

» OPEN EDITORS
~ COMPONENTIZEDWEAP
> wscode
> s
> node_modules
> sic
> Workspace
componentized-weap.exe
config json
packagejson
package-lockjson
@ READMEmd
tsconfigjson
» OUTLINE
» TIMELINE
» NPM SCRIPTS
> MAVEN PROJECTS
Prad & ®odo

Figure 9. The C-WEAP project directory in the VS-Code editor.

4.7. Update the C-WEAP Packages

After downloading the C-WEAP framework for the first time, or after changing (new updates) any third-party
packages (the dependencies section of the “./package.json” file, see Figure 10), updates to the framework as needed
using the following steps:

Step 1: Open VS-Code

Step 2: Right-click on the project folder in the Explorer window (or right clock in the blank area of the project in
the Explorer window), and select Open in Terminal (as shown in Figure 10).

Step 3: Run the following command in the Terminal (see Figure 10) to update all packages:

O npmiinstall

ACIMS Version 1.0 10
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)Q File Edit Selection View Go Run  Terminal Help ComponentizedWEAP - Visual Studio Code = O X
@ EXF Mew File

5 opl New Folder

« ol Reveal in File Explorer Shift+Alt+R

. I
5
! Add Folder to Workspace...

823 >
5 e Open Folder Settings
51 Remove Folder from Workspace
{ Findin Folder... Shift+Alt+F
¢ TERMINAL  --- 1: powershell v+ D@ o~ x
! wershell
N I Copy Path Shift+Alt+C (C) Microsoft Corporation. All rights reserved.
D ) .
,  Copy Relative Path Ctri+K Ctri+shift+C  cross-platform PowerShell https://aka.ms/pscore6
Create Maven Project spaces\ComponentizedWEAP> installn
» OUTLINE
> TIMELINE

> NPM SCRIPTS
> MAVEN PROJECTS
Prada & ®odo

Figure 10. Open Terminal for a project in the VS-Code editor.

4.8. Building the C-WEAP RESTful Framework

The C-WEAP framework is written in TypeScript framework (to have extra facilities which are not available in
JavasScript). Finally, the TypeScript files must be converted to the JavaScript files to be able to run on the server using
the NodeJS framework. TypeScript does the conversion automatically (using the “./tsconfig.json” file) using the
following command:

Step 1: Open VS-Code
Step 2: Press CTRL+SHIFT+P (View/Command Palette...) and type “tasks:run build task”
Step 3: Select “tsc: build - tsconfig.json” in the opened list

Note: In the C-WEAP RESTful framework, all the TypeScript files are organized under the “./src” folder, and all the
generated JavaScript files are under the “./js” folder (based on the configuration in the tsconfig.json file). Also, the
conversion is from TypeScript to ES6.

4.9. Running the C-WEAP RESTful Framework

Be sure that all changes in the TypeScript files are converted to JavaScript before running the C-WEAP framework.
The configuration to run the project saves in the “./.vscode/launch.json” file. The Run page in the VS-Code editor
has a run button to execute the launch file. As can be seen in Figure 11, all open projects in the VS-Code are listed. A
project must be selected in the drop-down list (e.g., Componentized-WEAP), then click on the start debugging button
(™) to run it.

ACIMS Version 1.0 11
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ia Eile Edit Selection Wiew Go Run Terminal Help launch.json - Untitled (Workspace) - Visual Studio Code = [m] X
RUM | [>| launch (Compone & & lounch,json x W B> O
« variaglliaunch (Component{zed\u'JEAP) tizedWEAP » .vscode » launchjson
launch (ComponentizedLEAP) ° 1
EEE:S[E: Ejz:i:;\A*E;F?A‘Pii?jf']rest(FEWK B) /1 Use Intell::lSense tolle..arn about ?os?ible attl:r‘ibutes.
Codelens (Launch) - WEAP LEAP Test (FEWKIE) // Hover to view descriptions of existing attributes.
launch (FEWKIE) // For more information, visit: https://go.microsoft.com/fuwli
826 " - .
version™: "8.2.8",
t) Modejs (preview)... "configurations™: [
87 U — {
Add Config (Componentized WEAP)... “type": "node”,
Add Config (ComponentizedLEAP)... "reguest”: "launch",
Add Config (FEWKIB)... "name": "launch", 1
Add Config (workspace)... [/ tprogram”: "${file}"”,
12 "program": "${workspaceFolder}i\\srci\\index.ts",
13 //"preLaunchTask”: "tsc: build - tsconfig.json”,
14 "outFiles": [
~+ CALL STACK 15 "s{workspaceFolder}/js/**/*. 5"
16 1
17 }
18 ]

P fard* <& ®0A4 ®1 D launch (ComponentizedWEAP) Ln1,Col1 Spacessd UTF-8 JSON with Comments & Q

Figure 11. Running a project in the VS-Code editor.

As shown in Figure 12, after running the C-WEAP framework, the “Componentized-WEAP is listening at
http://localhost:8080” must be displayed in the DEBUG CONSOLE tab of the editor.

la File Edit Selection Wiew Go Run Terminal Help Untitled (Workspace) - Visual Studio Code = O X
RUN | I launch (Compo v~ | &8 &) 1 o O
~ VARIABLES

826

PROBLEMS 4 OUTPUT ~ DEBUG CONSOLE  TERMIMAL = ~ X

Debugger listening on ws://127.9.8.1:12814/a@3faBab-bal6-4e93-b125-5c1
~ CALL STACK fede4ssce

For help, see: hitps://nodejs.org/en/docs/inspector

Debugger attachad.

index.ts:33

> LOADED SCRIPTS

Prds & ®@0A4 #®1 b launch (ComponentizedWEAR)

Figure 12. The C-WEAP framework after running in the VS-Code editor.

Note: The WEAP system must be running before running the C-WEAP framework. (Running the C-WEAP prior to
running the WEAP system produces unexpected results).

ACIMS Version 1.0 12
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5. Modules

The C-WEAP APIs are categorized into five modules related to different parts of the WEAP system or subset of
WEAP's entities. The modules are Project, Version, Node, Link, and Flow. Each module has a set of APIs to read/write
data from/to the WEAP system. The used WEAP’s APIs to develop the C-WEAP RESTful framework is listed in
Section 6.

The URL patterns for five API types are shown in Table 1. The pattern inside each open and close pair bracket is
optional. In the pattern of the URLS, constants are written in PascalCase style; parameters start with colons and written
in camelCase style; query parameters (to apply to some filters on returned data) written after the question mark by
Key=Value (camelCase style for the Key part). All URLs start with constant “/Water”. The NodeType, LinkType,
FlowType, VariableType, and subNodeType (which are bold) in the patterns, must be replaced by a valid value from
Table 2. In the Flow URLs, the subNodeType uses to access a specific collection of sub-nodes, and then use
:subNodeName to select one. For example, the URL “/Water/demo/DemandSites/phoenix” returns the phoenix
demand site’s data of the demo project. The data of a variable can be retrieved by mentioning the name of the variable
and intended scenario. Query parameters can be used to filter the returned data (the years and time-steps).

Table 1. URL pattern for different types of APIs.

Category URL Patterns

Project | /Water[/:projectName[/Run]]

Version /Water/:projectName/Versions[/:versionName/Revert]
/Water/:projectName/NodeType[/:nodeName[/VariableType[/:variableName/:scenarioName[/Expression] [?st

Node artYear=N&endYear=N&startTimeStep=N&endTimeStep=N]]]]
Link /Water/:projectName/LinkType[/:sourceName/:targetName[/VariableType[/:variableName/:scenarioName[/E
xpression][?startYear=N&endYear=N&startTimeStep=N&endTimeStep=N]]]]
Flow /Water/:projectName/FlowType[/:flowName[/subNodeType[/:subNodeName]][/VariableType[/:variableNam
e/:scenarioName[/Expression][?&startYear=N&endYear=N&startTimeStep=N&endTimeStep=N]]]]
Table 2. Type-Values for the patterns of the APIs.
Type Values

NodeType Catchments, DemandSites, Groundwaters, Reservoirs, OtherSupplies, Wastewater Treatments
LinkType Transmissions, Runoffs, ReturnFlows
FlowType Rivers, Diversions

VariableType | Inputs, Outputs

subNodeType | Reaches, Reservoirs, RunOfRiverHydros, StreamflowGauges, FlowRequirements

All the URLSs contain http://(hostname):(port). In our examples, the hostname is “localhost”, and the port is “8080”.
To test the APIs, the WEAP system and the C-WEAP RESTful framework run, first. Then the APIs are called by the
Postman tool. Also, the “Weaping River Basin” project is using as the WEAP's project to test the APIs. The Schematic
view of this project is presented in Figure 13.

The C-WEAP framework always checks the existence of all parameters (e.g. :projectName, :variableName, etc.) in
the URL. For example, the C-WEAP framework first checks the existence of the project “Weaping River Basin”, then
the river “Nile”, then the input variable “Headflow”, and finally the scenario “Current Accounts” in the URL
http://localhost:8080/Water/Weaping%20River%20Basin/Rivers/Nile/Inputs/Headflow/Current%20Accounts”. The
correspond error message (with status code 404) will return in the case of not existing a parameter.

Also, for updating APIs, the new values must be set in the body of the request for the URL with PUT methods.
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Figure 13. The "Weaping River Basin" project in the WEAP system.

Any application can be used to call the APIs (for example, typing a URL in the address bar of a web-browser and
hitting the Enter for the GET type requests), but we use the Postman tool (see https://www.postman.com/). As shown
in Figure 14, the API method, the URL, the parameters, and the body of the request (for PUT requests) can specify in
the Postman (and some other features that we are not going to use them).

) Postman
File Edit View Help

28 My Workspace v

&4 Invite

Query Params

KEY

VALUE

GET Untitled Request X +
Untitled Request
EE
Authorization Headers (7) Pre-request Script Tests Settings

DESCRIPTION

= Bootcamp

Figure 14. The Postman tool environment.

Note: Using an incorrect URL makes “404 Not Found” response (incorrect hostname, port, constant, etc. in the URL).
For example, Figure 15 shows the situation that the URL entered “http://localhost:8080/Watter” by mistake. It shows the
message “Cannot GET /Watter” in the web-browser. Indeed, it is requesting an API that is not defined in the

webserver.

Version 1.0

14


https://acims.asu.edu/software/C-WEAP/
https://acims.asu.edu/
https://www.postman.com/

Componentized-WEAP (C-WEAP) RESTful Framework

File Edit View

© Postman

Help

Import Runner

R

28 My Workspace ~

Body
1
2
3
5

18
12

KEY

Pretty  Raw

¥  hup:/flocalhost:8080/Watter

Query Params

VALUE

Cockies Headers (7)  Test Results

@

Visualize HTML ~

Jl

Preview

<!DOCTYPE html>
ghtml lang="en">

<head>
<meta charset="utf-8">
<titledError</titles
</head>

<body>

<pre>Cannot GET /Watter</pre>
</body>

&, Invite

\e

K

No Ei

DESCRIPTIO

T Bootcamp

£ A 9 &

Upgrade

nvironment =
m save |

N ase

Build Browse [

Figure 15. Calling an incorrect URL ("/Watter") in the Postman.

Figure 16 presents individual domain model classes defined in the C-WEAP framework for receiving/sending data
from/to the API caller.

Project Variable Node Link Data
- name : char - name : char - name : char - source : Node - timeStep © int
- startYear :int - unit : char -id o int - target : Node - value : double
- endYear ©int - min : double - order :int
- timeStepPeryear : int - max : double - parentld : int
- activeScenario : char - isReadOnly : boolean e Interval
- startTimeStep - int - isUserDefined : boolean
- startTimeStepName : char - timeScale . TimeScaleType Scenario - date : char - year :int
- uselLeapDays : boolean - name - char - data : Data[0. *]
- name : char

5.1. Project
The C-WEAP’s APIs related to the Project category are listed in Table 3.

#

P1
P2
P3

P4

ACIMS

Method

GET
GET
GET

PUT

Figure 16. Domain Model classes in the C-WEAP framework.

Table 3. List of APIs for the Project module.

URL

/Water
/Water/:projectName
/Water/:projectName/Run

/Water/:projectName

Version 1.0

Return
Value/s

String[]
Project
Boolean

Boolean

Description

Get the name of all projects
Get properties of a project

Run a project

Update properties of a project,
by setting new values for the
Project object in the body of the
request
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Example: As an example, the API P1 from Table 3 is presented here. Figure 17 shows the available projects in the
WEAP system. Calling the URL “http://localhost:8080/Water” in Postman (or web browser) returns the project names
while the C-WEAP is running (see Figure 18). The list of projects shown in Figure 17 vary depending on the projects
that are available in the WEAP system. It is shown in the Postman that the status of the request is “200 OK”, the time
to get data is “128 ms” (which can be different in different calls), and the size of the response is “361 Byte”. The time
and response time measurements can vary depending on the host computer and other factors.
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Figure 17. The projects in the WEAP system.
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Figure 18. Calling the URL "/water" in the Postman.
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5.2. Version
The C-WEAP’s APIs related to the Version category are listed in Table 4. The name of the version is the concatenated
of the date and name properties of the Version class in Figure 16.

Table 4. List of APIs for the Version module.

Return I
# Method URL value/s Description
V1 GET  /Water/:projectName/Versions Version[] S:(’;tjg;f list of all versions of a
V2 GET | /Water/:projectName/Versions/:versionName Version | Get a version of a project
V3 PUT  /Water/:projectName/Versions/:versionName/Revert Boolean | Revert to a version for a project

Example: As an example, the API V1 from Table 4 is presented here. Figure 19 shows the available versions defined
in the “Weaping River Basin” project in the WEAP system. Calling the URL
“http://localhost:8080/Water/Weaping%20River%20Basin/Versions” in Postman (or web browser) returns the list of
versions for the project, ordered by ascending on date (see Figure 20).
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Figure 19. The versions of "Weaping River Basin" project in the WEAP system.
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5.3. Node
The C-WEAP’s APIs related to the Node category are listed in Table 5. As mentioned before, one of the values from

Table 2 (Node Type) must be replaced with the NodeType in the URLs in Table 5.

#

N1

N2

N3

N4

N5

N6

N7

Metho

GET

GET

GET

GET

GET

GET

PUT

PUT

Figure 20. Calling the URL "/Water/Weaping%20River%20Basin/Versions" in the Postman.

Table 5. List of APIs for the Node module.

d URL
/Water/:projectName/NodeType

/Water/:projectName/NodeType/:nodeName

/Water/:projectName/NodeType/:nodeName/Inputs

/Water/:projectName/NodeType/:nodeName/Inputs/:v
ariableName

/Water/:projectName/NodeType/:nodeName/Inputs/:v
ariableName/:scenarioName

/Water/:projectName/NodeType/:nodeName/Inputs/:v
ariableName/:scenarioName/Expression

/Water/:projectName/NodeType/:nodeName/Inputs/:v
ariableName/:scenarioName

/Water/:projectName/NodeType/:nodeName/Inputs/:v
ariableName/:scenarioName/Expression

Version 1.0

Return
Value/s

Node[]

Node

Variable[]

Variable

Interval[]

String

Boolean

Boolean

Description

Get the list of all nodeType
components in a project

Get a nodeType component in a
project

Get a list of all input variables of
a nodeType component in a
project

Get an input variable of a
nodeType component in a
project

Get a list of all values of an
input variable of a nodeType
component in a project

Get the expression of an input
variable of a nodeType
component in a project

Update the values of an input
variable of a nodeType
component in a project, by
setting new values for the in the
body of the request

Update the expression of an
input variable of a nodeType
component in a project
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Get a list of all output variables

N9 GET | /Water/:projectName/NodeType/:nodeName/Outputs | Variable[] = of a nodeType component in a

project

Get an output variable of a
Variable | nodeType component in a

project

Get a list of all values of an
Interval[] = output variable of a nodeType

component in a project

/Water/:projectName/NodeType/:nodeName/Outputs/:
N10 GET variableName

/Water/:projectName/NodeType/:nodeName/Outputs/:
N1l GET variableName/:scenarioName

Note: The returned values for APIs N5 and N11 can be filtered using query parameters. It means, adding the
“2&startYear=N&endYear=N&startTimeStep=N&endTimeStep=N" at the end of the URL.

Example: As an example, the API N3 from Table 5 for the DemandSite is presented here. Figure 21 shows the input
variables of the “South City” demand site in the "Weaping River Basin" project in the WEAP system. Calling the URL
“http://localhost:8080/Water/Weaping%20River%20Basin/DemandSites/South%20City/Inputs” in Postman (or web browser)
returns the list of variables (see Figure 22).
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Figure 21. The input variables of the “South City” demand site in the "Weaping River Basin" project in the
WEAP system.
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Figure 22. Calling the URL "/Water/Weaping%20River%20Basin/DemandSites/South%20City/
Inputs/Monthly%20Variation/Current%20Accounts?&startY ear=2000&endYear=2000" in the Postman.

5.4. Link
The C-WEAP’s APIs related to the Link category are listed in Table 6. As mentioned before, one of the values from
Table 2 (Link Type) must be replaced with the LinkType in the URLSs in Table 6.

Table 6. List of APIs for the Node module.

Return _—
# Method URL value/s Description
L1 GET  /Water/:projectName/LinkType Link[] Get the list of all linkType

components in a project

/Water/:projectName/LinkType/:sourceName/:target Get a linkType component in a

L2 GET Name Link project
o ) } ] Get a list of all input variables of
L3 GET /Water/:projectName/LinkType/:sourceName/:target Variable[]  a linkType component in a
Name/Inputs .
project
/Water/:projectName/LinkType/:sourceName/:target . Get an input variable of a
L4 GET Name/Inputs/:variableName Variable linkType component in a project
Get a list of all values of an
/Water/:projectName/LinkType/:sourceName/:target ] ] .
LS GET Name/Inputs/:variableName/:scenarioName IR Lot varlab_le of a I_InkType
component in a project
/Water/:projectName/Link Type/:sourceName/:target Get the expression of an input
L6 GET Name/Inputs/:variableName/:scenarioName/Expressio String variable of a linkType
n component in a project
Update the values of an input
. ) i : variable of a linkType
L7 PUT /Water/:projectName/LinkType/:sourceName/:target Boolean  component in a project, by

Name/Inputs/:variableName/:scenarioName . .
setting new values for the in the

body of the request

ACIMS Version 1.0 20



https://acims.asu.edu/software/C-WEAP/
https://acims.asu.edu/

Componentized-WEAP (C-WEAP) RESTful Framework

/Water/:projectName/LinkType/:sourceName/:target Update the expression of an
L8 PUT | Name/Inputs/:variableName/:scenarioName/Expressio | Boolean | input variable of a linkType
n component in a project

Get a list of all output variables
Variable[] = of a linkType component in a
project
/Water/:projectName/LinkType/:sourceName/:target . Get an output variable of a
L10 GET Nameloﬂtpjuts/:variableNamip ’ Variable linkType c%mponent in a project
Get a list of all values of an
Interval[] = output variable of a linkType
component in a project

/Water/:projectName/LinkType/:sourceName/:target
L9 GET Name/Outputs

L11 GET /Water/:projectName/LinkType/:sourceName/:target
Name/Outputs/:variableName/:scenarioName

Note: Like Node APIs, filtering can be applied on the link APIs L5 and L11 in Table 6.

Example: As an example, the API L11 from Table 6 for the DemandSite is presented here. Figure 23 shows the
“Water Demand” output variable for the “Reference” scenario of the "Weaping River Basin" project in the WEAP
system. Calling the URL  “http://localhost:8080/Water/Weaping%20River%20Basin/DemandSites/South%20City/
Outputs/Water%20Demand/Reference?&startYear=2002&endYear=2002" in Postman (or web browser) returns the list of
intervals filtered for the year 2002 (see Figure 24).
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Figure 23. The “Water Demand” output variable of the demand sites for the “Reference” scenario of the
"Weaping River Basin" project in the WEAP system.

ACIMS Version 1.0 21


https://acims.asu.edu/software/C-WEAP/
https://acims.asu.edu/

Componentized-WEAP (C-WEAP) RESTful Framework

@ Postman

File Edit View Help

NS import  Runner v 28 MyWorkspace ¥ &, Invite

Body Coo

De e

-
Q = Bootcamp B Browse o @

Figure 24. Calling the URL "/Water/Weaping%20River%20Basin/DemandSites/South%20City/
Outputs/Water%20Demand/Reference?&startY ear=2002&endYear=2002" in the Postman.

5.5. Flow
The C-WEAP’s APIs related to the Flow category are listed in Table 7. As mentioned before, one of the values from
Table 2 (Flow Type) must be replaced with the FlowType in the URLs in Table 7.

Table 7. List of APIs for the Node module.

Return

# Method URL Description
Value/s

F1 GET /Water/:projectName/FlowType Node[] Get the list OT all fI0\_NType
components in a project

F2 GET /Water/:projectName/FlowType/:flowName Node Sr%tjgcftlowType component in a
Get a list of all input variables of

F3 GET | /Water/:projectName/FlowType/:flowName/Inputs Variable[] a flowType component in a
project

Get an input variable of a

/Water/:projectName/FlowType/:flowName/Inputs/:v Variable  flowType component in a

F4 GET

ariableName .
project
Get a list of all values of an
/Water/:projectName/FlowType/:flowName/Inputs/:v : .
F5 GET ariableName/-scenarioName Interval[] = input varlab_le of a f_IowType
component in a project
6 GET /Water/:projectName/FlowType/:flowName/Inputs/:v Strin \C/S;rti;[;fee())(f ;efslzl\?vr]r()f gn nput
ariableName/:scenarioName/Expression 9 . yp
component in a project
Update the values of an input
£7 PUT /Water/:projectName/FlowType/:flowName/Inputs/:v Boolean Zs::]ati)lﬁeziailnﬂgwr-{)ys; b
ariableName/:scenarioName P Project, by
setting new values for the in the
body of the request
/Water/:projectName/FlowType/:flowName/Inputs/:v Update the expression of an
F8 PUT -ProJ ypel- putsl: Boolean | input variable of a flowType

ariableName/:scenarioName/Expression . .
component in a project
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F22

GET

GET

GET

GET

GET

GET

GET

GET

GET

PUT

PUT

GET

GET

GET
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/Water/:projectName/FlowType/:flowName/Outputs

/Water/:projectName/FlowType/:flowName/Outputs/:
variableName

/Water/:projectName/FlowType/:flowName/Outputs/:
variableName/:scenarioName

/Water/:projectName/FlowType/:flowName/sunNode
Type

/Water/:projectName/Flow Type/:flowName/sunNode
Type/:subNodeName

/Water/:projectName/FlowType/:flowName/sunNode
Type/:subNodeName/Inputs

/Water/:projectName/FlowType/:flowName/sunNode
Type/:subNodeName/Inputs/:variableName

/Water/:projectName/FlowType/:flowName/sunNode
Type/:subNodeName/Inputs/:variableName/:scenario
Name

/Water/:projectName/FlowType/:flowName/sunNode
Type/:subNodeName/Inputs/:variableName/:scenario
Name/Expression

/Water/:projectName/FlowType/:flowName/sunNode
Type/:subNodeName/Inputs/:variableName/:scenario
Name

/Water/:projectName/Flow Type/:flowName/sunNode
Type/:subNodeName/Inputs/:variableName/:scenario
Name/Expression

/Water/:projectName/FlowType/:flowName/sunNode
Type/:subNodeName/Outputs

/Water/:projectName/Flow Type/:flowName/sunNode
Type/:subNodeName/Outputs/:variableName

/Water/:projectName/Flow Type/:flowName/sunNode
Type/:subNodeName/Outputs/:variableName/:scenari
oName

Version 1.0

Variable[]

Variable

Interval[]

Node[]

Node

Variable[]

Variable

Interval[]

String

Boolean

Boolean

Variable[]

Variable

Interval[]

Get a list of all output variables
of a flowType component in a
project

Get an output variable of a
flowType component in a
project

Get a list of all values of an
output variable of a flowType
component in a project

Get the list of all subNodeType
components in a flowType
components in a project

Get a subNodeType component
of a flowType component in a
project

Get a list of all input variables of
a subNodeType component of a
flowType component in a
project

Get an input variable of a
subNodeType component of a
flowType component in a
project

Get a list of all values of an
input variable of a subNodeType
component of a flowType
component in a project

Get the expression of an input
variable of a subNodeType
component of a flowType
component in a project

Update the values of an input
variable of a subNodeType
component of a flowType
component in a project, by
setting new values for the in the
body of the request

Update the expression of an
input variable of a subNodeType
component of a flowType
component in a project

Get a list of all output variables
of a subNodeType component of
a flowType component in a
project

Get an output variable of a
subNodeType component of a
flowType component in a
project

Get a list of all values of an
output variable of a
subNodeType component of a
flowType component in a
project
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Note: Like Node and Link APIs, filtering can be applied on the Flow APIs F5, F11, F16, and F22 in Table 7.

Example: As an example, the API F12 from Table 7 for the Rivers FlowType and Reservoirs for the subNodeType is
presented here. Figure 13 shows the Schematic view for the "Weaping River Basin" project in the WEAP system. As
can be seen, there are two reservoirs on the “Weaping River” river. Calling the URL
“http://localhost:8080/Water/Weaping%20River%20Basin/Rivers/Weaping%20River/Reservoirs” in  Postman (or web
browser) returns the list of nodes (shown in Figure 25).

@ Postman - O x
File Edit View Help
New' Import  Runner K~ 28 My Workspace * 2, Invite B & £ A 9 @ upgade
No Environment + o ¥
GET hutp://localnost8030/Water/We..® =+ see
GET v hupifiocslhost8080/Water/Weaping%20Riverss20Bssin/Rivers/\Weaping#20River/Reservoirs m Save v
KEY VALUE DESCRIPTION
Body Cockies Headers (6) @ Status: 2000K Time: 565ms  Size: 3388 Save Response w
Pretty  Raw  Preview  Visualize  JSON v =5 | Q
1
2 {
3 ": "North Reservoir”,
a -4 113,
5 parentld”: 103,
7 L
8 {
9 Central Reservoir
10
11 103,
12
13 }
14 ]
R B " Bootcamp Build Browse [ @

Figure 25. Calling the URL "/Water/Weaping%20River%20Basin/Rivers/Weaping%20River/Reservoirs" in the
Postman.
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6. The WEAP’s APIs used in developing the Componentized-WEAP framework

Componentized-WEAP (C-WEAP) RESTful Framework

# API Return Object | Category
1 | WEAP.ActiveArea Area
2 | WEAP.ActiveArea.Name String
3 | WEAP.WaterYearStart Integer
4 | WEAP.ActiveScenario Scenario
5 | WEAP.BaseYear Integer
6 | WEAP.EndYear Integer WEAP
7 | WEAP.TimeStepName(ld) String
g | WEAP.NumTimeSteps Integer
g | WEAP.View String
10 | WEAP.Calculate(LastYear, LastTimestep, AlwaysCalculate) -
WEAP.ResultValue(BranchName:VariableName, Year, TimeStep,
11 | scenarioName) Double
12 | WEAP.Areas(ld) Areal]
13 | WEAP.Areas.Count Integer res
14 | WEAP.Versions.Count Integer
15 | WEAP.Versions(Name/Id) Version
16 | WEAP.Versions.Exist(VersionName) Boolean Version
17 | WEAP.SaveVersion(VersionName) -
18 | WEAP.Versions(VersionName).Revert() -
19 | WEAP.Scenarios(ld) Scenario[]
20 | WEAP.Scenarios.Exists(ScenarioName) Boolean
21 | WEAP.Scenarios.Add(ScenarioName) - Scenario
22 | WEAP.Scenarios(ScenarioName).Delete() -
23 | WEAP.Branch(BranchName) Branch
24 | WEAP.BranchExists(BranchName) Boolean
25 | WEAP.Branch(BranchName).Children Branchl[] Branch
26 | WEAP.Branch(BranchName).Variables Variable[]
27 | WEAP.Branch(BranchName).Variables.Exists(VariableName) Boolean
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