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Chapter 1

Introduction

Xcos is a graphical editor to design hybrid dynamical systems models. Models can
be designed, loaded, saved, compiled and simulated.Ergonomic and efficient solution
for industrial and academics needs, Xcos provides functionalities for modeling of
mechanical systems, hydraulic circuits, control systems, etc.
Xcos-On-Cloud ports these core functionalities to a browser only version of Xcos.
Shifting Xcos to browser increases its industrial and educational use as user will be
able to use it anytime from anywhere without going into the trouble of installing a
software.
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Chapter 2

Limitations with earlier version

i. Parameters of LOOKUP f and CURV f couldnt be changed.

ii. After any parameter of a block in the diagram was changed, the wires connecting
different blocks would disappear.

iii. Import function could only import diagram and not the values of individual
blocks, i.e the import function used to initialize the block parameter values to
their default value.

iv. Scifunc block not functioning.
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Chapter 3

Properties window for LOOKUP f
and CURV f

3.1 Issue

On double clicking any block a show properties window is required to be opened for
the user to change the values of different parameters. This functionality was earlier
not included for LOOKUP f and CURV f.
The properties window for the above blocks is different than the others, in all other
blocks property window contains different input fields but in case of these blocks
the property window consist of the functionalities as written below.

i. A graph whose points can be dragged to new locations, and clicking anywhere
inside the graph window would create a new graph point.

ii. The graph points can be saved to a coordinate.xy file locally.

iii. The graph points can be read from a file as well.

iv. The limits of the axis of graph can be changed.

v. Other features such as - Undo, Clear, Replot, Abort.

3.2 Methodology

The above was achieved by the following approach:

i. Default graph points and other data is defined under define function of LOOKUP
and CURV in combined.js. This was done in accordance with the LOOKUP f.sci/CURV f.sci
file i.e parsing scilab code to JS.

ii. Draggable graph code + read/save/clear/undo/replot options code is present
inside showGraphWindow function inside LOOKUP CURV.js which is called
inside of showPropertiesWindow else block in index.js.

a. Blob is used to save graph points.
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b. File reader is used to read/load points.xy file from local computer.

c. Undo - In order to implement undo functionality, an array pointsHistory is
defined to store all the previous graph states before the undo function is
revoked. Once the undo button is clicked the array becomes empty.

d. Draggable graph- with the use of highcharts and event listeners.

iii. Graph with draggable Points:
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a. Here, the click event listener is used for creating a new point as soon as the
user clicks anywhere in the chart window.

b. The drag event is used to set limits so that a point cannot be dragged beyond
the axis limits.

c. draggableX: true and draggableY: true, implements the drag functionality.
This is an inbuilt function which is present in draggable points.js.

d. pointsHistory array is used to store previous graph states.

iv. At last a function called update model is called where a XML is created con-
taining information about the block with its changed parameters. Inside this
update function (in index.js ) a set function is called to which the updated
values are send. This is also done in accordance with concerned .sci files.

v. Functions created:

a. showGraphWindow - To show the graph window popup when LOOKUP f/CURV f
is double clicked.
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b. create draggable graph - This function is responsible for creating a graph
with draggable points.

c. objToArrayList - In highcharts, if a point is dragged its coordinates get con-
verted to an object. This function is responsible for for converting all those
points that have been converted to object because of dragging back to an
array.
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Chapter 4

Connecting Wires

4.1 Issue

After the changing the parameters of any block, the input and output wires con-
necting different blocks were disappearing.
In order to solve this problem, two problems were needed to be solved.

i. First, the problem of IDs of block being changed when parameters of the blocks
were changed.

ii. Secondly, the Link nodes responsible for joining the block also disappeared
from the XML when the parameters were changed. (Link nodes contains two
necessary values, the IDs of source port of a block and target port of a block).

So in order to solve the first problem, We used a reference Model which stored the Id
and names of all the previous node (refereneModelProps present inside graph.dblClick
function). As soon as the set function was called and new nodes were created with
new id, those nodes were moved back to their previous positions and assigned them
there previous IDs. Like this the IDs of all blocks were retained.
(Note :- Here the IDs of all nodes remains constant except the IDs of Link nodes,
because the IDs of Link nodes are independent i.e their IDs doesnt influence the
output in any form).

4.2 Reason for IDs being changed

When the property of a block was changed the node of the block along with its
input, output and command ports nodes were also deleted from the model and new
nodes were created at the end of the model, it is because of this reason that the IDs
of the blocks were changed and the Explicit link node (containing the information
about old IDs) couldn’t form links between the blocks anymore.
The change on IDs after properties of CSCOPE is changed is shown below.
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4.3 Methodology

referenceModelProps array stores the IDs and names of all nodes and is updated
every time a block is double clicked so that, the previous model is used for comparing
the new model created( on changing the parameters) to retain the IDs.
modelNextId stores the ID of the new node to be created.

An array missingKeys is used to store the ids of the missing keys in the new model
by comparing old model with the new model.
Then the following code is used to shift the new nodes with new ids back to their
previous position and is given their old id.
As shown below, newIDs is an array which stores all the new ids created before link
nodes are created.
Then in the loop we check if the node is not a port node then we shift it back to its
old id and its old id is assigned to it. But if the node is a port node, then the name
of the node which was earlier present at the old id is checked against all the new id
when a match is found the new id is deleted from the newIDs array and shifted back
to its old id. (This is done so that even when new ports are created the connections
dont get lost).
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For solving the second issue, once the IDs were constant, We used the XML of
the previous graphs state (as it contained the information about the link nodes)
to create the link nodes again in the new XML.The code below is responsible for
creating the links.
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Chapter 5

Importing Block Parameters
Values

5.1 Issue

Import function could only import diagram and not the values of individual blocks.

5.2 Methodology

Reading the parameter values of the block from the XML loaded from import and
calling respective set function of the blocks with those values . The main challenge
here was parsing the XML to find the values. Parsing of XML can be done in the
following manner:
The import function first takes the scilab compatible XML and converts it to mx-
graph compatible XML.The mxgraph compatible XML object looks as shown below
-

In this datatype firstChild contains information about the next nested node and
nextSibling contains information about the node following the parent node.
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var details = codec.decode(node); Is used to return the attributes of the node men-
tioned.
The values to be imported from the XML is contained either inside of exprs node
or are randomly placed inside the XML. We accessed those node with the help of
firstChild and nextSibling datatype of the mxgraph XML object and used codec.decode(node)
to extract the required value.
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5.3 Example

While importing CMSCOPE block the XML looks like as shown below.

The values that we are requires to extract is present under the exprs node, to extract
all those values the following code is used -

First time currentNodeCopy.firstChild was executed the control was passed from
Basic Block to exprs, second time from exprs to its first child node and then all the
child nodes are accessed with the help of currentNodeCopy.nextSibling.
All these values are stored in variables and then an object consisting of all these
values is passed to the respective blocks set function.This is how we are able to
import values along with the diagram.
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Chapter 6

Scifunc Block

6.1 Methodology

i. File browser to choose a .sci file which will be executed before executing the
xcos diagram and it has to be free from two kinds of errors-

a. System calls should not be allowed in the .sci file as it will cause problems,
so the .sci file is validated to reject a file with system calls.

b. The .sci file should not contain any undefined variable.

c. The uploaded .sci files are stored in a folder called scifunc files, the filenames
are appended with uid and timestamp to maintain the uniqueness of files.

ii. If a proper .sci file is uploaded, then an alert box popups open saying file Up-
loaded Successfully. After clicking on submit, the popups open.

iii. In total there are 8 popups in the scifunc block, which open depending upon
the parameters set.
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iv. If the output port sizes are initialized with values like [1,1], then a popup opens
at position 2 and 8 which asks to define output variables, and if the output port
sizes are blank then these popups do not open.

v. If input and output event port sizes are initialized, then a popup opens which
asks to define vector of output time events.
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vi. If initial continuous state is initialized in first popup, then a popup opens asking
user to define xd.

vii. If discrete continuous state is initialized in first popup, then a popup opens
asking user to define a new continuous state or discrete state.

viii. There are two popup which always open at the end which ask user to initialize
any file or graphic opening and finish any file or graphic opening.
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ix. On importing any diagram containing scifunc block, after clicking on import,
an alert is generated asking user to double click on scifunc block to upload a sci
file and change parameters.

x. Even if the user click on simulate without uploading a sci file, then an alert is
generated telling user that he/she hasnt uploaded a sci file and he/she needs to
do so yo proceed further.

xi. Initially a flag is defined as a global variable initialized to false and it becomes
true only when the user uploads a file, and if it is true then only the filename
is sent to do further processing and the flag is set to false again at the end.

xii. A folder named scifunc folder is created where the sci files uploaded by the user
are stored. To ensure uniqueness of each file, the filename is appended with uid
as well as timestamp so that always the proper file is executed.
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xiii. After a diagram is imported and the sci file imported and parameters set, the
image is generated in the backend and it is shown in the output window. The
image is stored in the res imgs folder which is inside the webapp folder. The
image is present only for 15 seconds and is deleted afterwards as the user can
do some changes in the same diagram having same file, so to avoid having any
production of wrong output as the image file is stored with the same name of
the file, as the filename is transferred and appended to the image name.

Code for image deletion

6.2 Scifunc with CSCOPE

i. In case of scifunc block with cscope block, the output should be a graph unlike
in other cases where the output is an image. So for this purpose, the earlier
window which opens for other blocks is retained in case of scifunc with cscope
whereas in case of just scifunc block, the window is destroyed and a new window
is generated which shows the output image.
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Code for window destroying in case of only scifunc and showing output image

Output Image
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Output graph in case of scifunc with cscope

6.3 Setting popup values

i. As more than one values are being set in each popup, there are various conditions
which need to be taken care of while putting these values in the exprs.

ii. Similar conditions are added for other popups as well while setting the value
before exprs.

iii. The values are pushed in an array and the array is passed, and each value is
extracted by using proper indexes.

Pushing values in an array and passing the properertiesObject
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