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Abstract

This technote presents the capabilities of Intercax products Syndeia’ and ParaMagic” to connect
system architecture models (SysML) with MySQL databases. Three scenarios and a reference section are
presented. In the first scenario, MySQL tables and their rows are used to generate SysML blocks and
instances, and create connections between the two. Then, these connections are used to compare and
sync SysML block value properties (or instance slots) and MySQL table rows bi-directionally throughout
the development process. In the second, the reverse is demonstrated, using SysML blocks and instances
to generate a table in MySQL. Finally, in the third scenario setup and execution of SysML parametric
models for cost and mass rollups is demonstrated, using the values synchronized from MySQL tables.
The reference section presents three methods for finding particular objects in a MySQL repository in
Syndeia for the purposes of SysML generation, including filtering the rows of a table with a SQL query, a
simple search capability for users without much knowledge of the SQL language, and an advanced

1 : . .
Syndeia — www.intercax.com/syndeia

2 : . .
ParaMagic — www.intercax.com/paramagic
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search capability allowing users with sufficient knowledge of the SQL language to formulate complex
gueries for the database. These capabilities are important especially in the case of very large databases.

Introduction

MySQL databases are often used by engineers to store libraries of components that may be
used across many diverse projects. Some of the information stored for the various components may be
needed by system engineers to use in modeling throughout the system lifecycle in SysML. Syndeia from
Intercax provides the ability to connect elements in a database with their counterparts in SysML, and
ensure that values of key parameters such as mass and cost stay in sync, so that all team members are
on the same page when using different software. For instance, the database may be updated with new
cost or mass values from the manufacturer of externally sourced components, or the systems engineer
may update the requirements for an in-house component in SysML that will need to be reflected in the
database, and Syndeia will help by linking these two worlds. Also, very large databases with many tables
and rows can become unwieldy, so Syndeia provides various ways of searching and filtering. Starting
with a component library or equipment list in MySQL table form, perhaps filtered in one of these ways
to find the relevant information, modelers may seed blocks and instances in SysML, or vice versa.
Modelers may also build parametric mass and cost rollups of the components and values that were
seeded from the database. This can be done using SysML parametric modeling along with the ParaMagic
solving tool from Intercax. This technical note will walk through these scenarios and illustrate some of
the possibilities available for using Syndeia and ParaMagic with MySQL and SysML. A reference section is
also included demonstrating three ways to search and filter the MySQL repository

Scenario 1 - Creating SysML blocks and instances from a library of
components in MySQL and maintaining the two in sync
Part of a simplified UAV (Unmanned Aerial Vehicle) component library table in MySQL is shown

in Figure 1. Query 1 at the top gets all rows and columns of the Component table in the projects schema,
and the results are shown below it. The column names with data types are also shown at bottom left.

Navigator Query 1 x
MANAGEMENT OB | §e.0BBA| @< Q (1)(=
G Server Status 1 ® select * from projects.Component
£ Client Connections
i Users and Privileges m
Status and System Variable -
3 Result Set Filter: <\ ‘Edk@j)f‘phxpoﬂlmpoﬂ::g;@ ‘WtapCelContent Ia
ws DataExport
&, Data Import/Restore ID Component CostAllotted CostEstimated CostMargin  MassAllotted MassEstimated MassMargin
» 101 Autopilot 500 456.76 0 5 5.1 0
INSTANCE
102  Communications Controller 200 139.43 0 3 21 0
—— 103 Data Bus 600 557.32 0 6 33 0
Table: Component 104  Flight Controller 400 334.76 0 2 19 0
Columns: 105 GPS 800 710.35 0 1 05 0
f;sm”md 106 Payload Controller 300 258.98 0 6 49 0
CostEstimated 107  Radio Modem 700 643.75 0 3 23 0
MassAllotted
Component 112.1 Body 2000 1985 0 200 187 0
MassMargin ( "
MassEstimated double 112.2 Electrical System 1000 885 0 110 105 0
CostMargin double 112.3 Engine 1500 1389 0 120 113 0
1124 Fuel System 1200 1123 0 90 885 0

Figure 1 Partial component table in MySQL with name defined (MySQL Workbench)



Figure 2 shows the Syndeia dashboard, Connection Manager tab. The MySQL repository has
been loaded on the right side and expanded to show the Component table under the projects schema.
Each row in the table (Figure 1) shows up in the Syndeia Dashboard (Figure 2, RHS) in column_name
(value) format. Before beginning the process of generating objects in SysML, we may want to filter this
table, or search the database for tables and rows that match specific criteria. For information on these
filter and search capabilities, see the Reference — Ways to search the MySQL repositorysection that
follows Scenario 3. To begin the process of generating elements in SysML from the table shown in Figure
2 using Syndeia, we select Model Transform as the connection type (middle panel) and drag the
Component table (RHS) to a SysML package on the left. This creates a Component block with value
properties corresponding to the columns of the table, as can be seen on the left hand side of the figure
below. The Model Transform connection type is used here is so that later on structure-level changes,
such as addition or removal of block value properties and Excel table columns, can be detected and
synchronized bi-directionally.

=% Repository Manager ‘2, Connection Manager | }(, Connection Browser ‘ (@ Connection Summary [ }f Comparison Result ’ ‘\ Settings ’

Y
P” SysML Model ‘=, Connection Type &2 Activity on
wv
@
B Scenario 1 *) Reference B, | Activity '3—
B s | i el
E ] Component Instances | Function Wrap 3] : syndeia_test F
E] Component Specializations ) (- instruments 2
] Component () Data Map B~ performance_schema g
~g
-] ID : Real @ Model Transform (|- information_schema
--[_U] MassEstimated : Real B mysql
-[1] CostMargin : Real B projects

-] MassAllotted : Real < E}: ”

--[1] CostEstimated : Real E-{R, CostAllotted (1200.0) ID (112.4) Component (Fuel System) Costf
--[U] MassMaragin : Real R Costallotted (1500.0) ID (112.3) Component (Engine) CostEstima
-] Component : String R | Costallotted (300.0) ID (106.0) Component (Payload Controller)
--[1] CostAllotted : Real (- R, CostAllotted (400.0) ID (104.0) Component (Flight Controller) Cq
Figure 2 Syndeia dashboard Connection Manager view of Component table and corresponding block

We can now begin to use rows in the table to generate either block instances in SysML with
populated slot values, or specializations of the Component block with default values for value
properties, corresponding to the values in the table rows. For this we select Data Map as the connection
type and begin dragging the MySQL table rows to the destination SysML packages, and select whether
to generate an instance or a block specialization. The Data Map connection type is used at this point
because it will facilitate compare and sync of attribute values later on. The instances generated in this
way are shown below in Figure 3 and the block specializations are shown in Figure 4, expanded to show
the values and generalization relations below. Data map connections have now been created between
these instances / blocks and the corresponding MySQL table rows, and they can be renamed without
losing this connection.
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EJ-F] Component Instances E}-C] Component Spedilizations

B-= projects_Component_101.0 E} E projects_Component_112.1
----- ) CostAllotted (Value = [500.0]) .. 2 Generalization (Parent = Scenario 1::Component)
----- {® MassAllotted (Value = [5.0]) --{1] ID : Real (default value = 112.1)
""" & MassEstimated (Value = [5.1]) .. 1] MassEstimated : Real (default value = 187.0)
""" © 1D (Value = [101.0]) -{_1] CostMargin : Real (default value = 0.0)
""" © MassMargin (Value = [0.0]) --{_11] MassAllotted : Real (default value = 200.0)
""" @ CostEstimated (Value = [456.76]) --[ 1] CostEstimated : Real (default value = 1385.0)
""" © Component (Value = [Autopilot]) -{_U] MassMarain : Real (default value = 0.0)
""" ® .CostMargin (Value = [0.0) --{_1] Component : String (default value = Body)
+1- =] projects_Component_102.0

-{_1] CostAllotted : Real (default value = 2000.0)
- E projects_Component_112.2
(g E projects_Component_112.3

b

[} = projects_Component_103.0
[} = projects_Component_104.0
[} = projects_Component_105.0
b

+}- (= projects_Component_106.0 E}'E projects_Component_112.4
- =1 projects_Component_107.0 E’Q Component
Figure 3 Instances of Component from MySQL rows Figure 4 Specializations of Component from MySQL rows

Now we can exercise the power of such data map connections by making changes on one side
or the other, and then using Syndeia to compare and update the other end. Consider the situation
where new information from a supplier has been received that the Autopilot component has been
upgraded, which has caused a change in estimated mass and cost. To update these values in the MySQL
database, we can begin with the results of the query in Figure 1, and double-click to change the values in
the MassEstimated and CostEstimated columns of the 101/Autopilot row. After editing these, we click
Apply as shown in Figure 6, then review the SQL script shown in the prompt and Apply again to save.

ID Component CostAllotted ~ CostEstimated CostMargin MassAllotted ~ MassEstimated ~ MassMargin =~ *
101 Autopiot 500 289.9 0 5 52 0 L3
102 Communications Controller 200 139.43 303 3 21 30 =

< | [ | »

Component 1°  x

Figure 5 Editing values of MySQL table row

Then the systems engineer, either during a routine check, or prompted by the database
manager, can compare SysML and MySQL to see the changes highlighted in the results with a message
about what is different as shown in Figure 6.

=% Repository Manager ] ‘2, Connection Manager ]ﬁf Connection Browser ] = Connection Summary { f. it | 3\, Settings
Q.- Type here to filter connections [ Clear ] [ Export to Excel ]
Conn... v | Source o I v ‘ Latest Target v I Comment v |Em
El'g4 3a... Scenario 1::Component... CostAllotted (500.0) ID (101.0)... -
Component (Autopilot) Component (Autopilot) Value of slot Component (Autopilot) is same as table row value (Autopilot).
CostAllotted (500.0) CostAllotted (500.0) Value of slot CostAllotted (500.0) is same as table row value (500.0).
CostEstimated (456.76) CostEstimated (489.9) Value of slot CostEstimated (456.76) is different from table row value (489.9).
CostMargin (0.0) CostMargin (0.0) Value of slot CostMargin (0.0) is same as table row value (0.0).
ID (101.0) ID (101.0) Value of slot ID (101.0) is same as table row value (101.0).
MassAllotted (5.0) MassAllotted (5.0) Value of slot MassAllotted (5.0) is same as table row value (5.0).
MassEstimated (5.1) MassEstimated (5.2) Value of slot MassEstimated (5. 1) is different from table row value (5.2).
MassMargin (0.0) MassMargin (0.0) Value of slot MassMargin (0.0) is same as table row value (0.0).

Figure 6 Compare SysML and MySQL for a row with two values changed in MySQL
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Figure 7 shows the Syndeia Connection Browser before syncing values from MySQL to SysML,
and Figure 8 shows the instance in the MagicDraw containment tree after syncing. At this point, any
parametric analyses that use these values (such as those that will be shown in Scenario 3) will have to be
performed again.

B3 Scenario 1 El-F Component Instances
El-E Component Instances B =1 projects_Component_101.0 : Component
! B-= projects_Component_101.0 i--(8) Component = "Autopilot”
- Costloted = 500
-8 CostAllotted (Value = [500.0]) Expand A E-8
& MassAllotted (Value = [5.0]) Collapse A © CostMargin = 0.0

& ID = 101.0
-2 MassAllotted = 5.0

Go to... ¥ WMassEstimated = 5.2

Open Target [ & MassMargin = 0.0

- {8) MassEstimated (Value = [5.1]) Refresh
-5 ID (Value = [101.0])

- {2} MassMargin (Value = [0.0])

- (Z) CostEstimated (Value = [456.76])

[ = projects_Component_102.0 : Component

(3 Component (Value = [Autopilot]) Compare SysML & Ta [} = projects_Component_103.0 : Component

- (8 CostMargin (Value = [0.0]) Sync SysML -> Target [} = projects_Component_104.0 : Component
B~ = projects_Component_102.0 Sync Target -> SysML (-3 projects_Component_105.0 : Component

Figure 7 Instance values before syncing Target (MySQL) -> SysML  Figure 8 Instance after syncing Target (MySQL) -> SysML

Now consider the case where the systems engineer changes some values in SysML, perhaps by
calculating the margins using parametrics, and then wishes to compare and sync them to the MySQL
database. The steps are the same as above, except reversed in direction. The system engineer updates
the values of Cost Margin and Mass Margin of a component in the SysML model, and then uses Syndeia
to compare with MySQL database, which may have also changed as is often the case in concurrent
development. The comparison results are shown in Figure 9.

Co... » | Source T v I Target « | Latest Target v l Comment v |
Elg4 6... Scenario 1::Componen... CostAllotted (200.0) ID (102.0) C... -
: Component (Communi... Component (Communications Con... Value of slot Component (Communications Controller) is same as table row value (...

CostAllotted (200.0) CostAllotted (200.0) Value of slot CostAllotted (200.0) is same as table row value (200.0).
CostEstimated (139.43) CostEstimated (139.43) Value of slot CostEstimated (139.43) is same as table row value (139.43).
CostMargin (30.3) CostMargin (0.0) Value of slot CostMargin (30.3) is different from table row value (0.0).

1D (102.0) 1D (102.0) Value of slot ID (102.0) is same as table row value (102.0).

MassAllotted (3.0) MassAllotted (3.0) Value of slot MassAllotted (3.0) is same as table row value (3.0).
MassEstimated (2.1) MassEstimated (2.1) Value of slot MassEstimated (2. 1) is same as table row value (2.1).
MassMargin (30.0) MassMargin (0.0) Value of slot MassMargin (30.0) is different from table row value (0.0).

Figure 9 Compare SysML and MySQL for a row with two values changed in SysML

The system engineer uses Syndeia to sync from source (SysML) to target (MySQL). The MySQL
table after syncing new margin values is shown in Figure 10. New rows may also be added to the table,
corresponding to new components. As long as the model transform connection is maintained between
the Component block and corresponding Component table, these new rows can be dragged from
MySQL to SysML (or vice versa) as needed to create new instances or specializations

\ID Component CostAllotted CostEstimated CostMargin =~ MassAllotted MassEstimated  MassMarain
101 Autopilot 500 4899 0 5

52 0
iz [comcams i [250 s — w3 s i o

Figure 10 MySQL table row after syncing SysML -> Target
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Scenario 2 - Generating a table in MySQL from blocks and instances or
specializations in SysML

Our second scenario begins with a Component block in SysML with value properties of either
type Real or String, as shown at the top of Figure 11, specializations of this block that have the same
value properties redefined with default values added where applicable, as shown at the bottom of
Figure 11, and instances of the same block with some slot values populated, as shown in Figure 12.

bdd - [Package] Scenaric 2] Scenario 2 BDD lJ . Vblock §
. - - - - . . « »
Component

values
. |«MySQLTable_PrimaryKey» ID : Real

Component : String
. . . . . . . . MassAllotted : Real . . . . . . . .
...l l....l....0........|MassEstimated : Real
. : : : : . : : MassMargin : Real : . : : : : . :
e e .....+.............|CostEstimated : Real e
: . . : . : . : CostMargin : Real . . . : : . . .

«blocks o «blocks oot «block» c «block»
Body Electrical System . Engine . Fuel System
. values S values SR values SR values
ID: Real=112.1 ID: Real=112.2 . |ID:Real=112.3 - |ID:Real=112.4
Component : String = Body Component : String = Electrical System - |Component : String = Engine - |Component : String = Fuel System
- |MassAllotted : Real = 200.0 | - . |MassAllotted : Real = 110.0 .- .+ |MassAllotted : Real = 120.0 | . . |MassAllotted : Real = 90.0
MassEstimated : Real = 187.0 MassEstimated : Real = 105.0 . |MassEstimated : Real = 113.0 . |MassEstimated : Real = 88.5
CostAllotted : Real = 2000.0 CostAllotted : Real = 1000.0 - |CostAllotted : Real = 1500.0 - |CostAllotted : Real = 1200.0
- |CostEstimated : Real = 1985.0 |- - - |CostEstimated : Real = 885.0 - - - - |CostEstimated : Real = 1389.0 |- - - |CostEstimated : Real = 1123.0
MassMargin : Real = 0.0 MassMargin : Real = 0.0 . |MassMargin : Real = 0.0 . |MassMargin : Real = 0.0
CostMargin : Real = 0.0 CostMargin : Real= 0.0 . |CostMargin : Real = 0.0 . |CostMargin : Real = 0.0

Figure 11 Component block with block specializations for generation in MySQL

«blocks = : «blocks =1 «blocks

Communications Controller : Component .| Elight Controller : Component . | Payload Controller : Component
Component = "Communications Controller” - | Component = "Flight Controller” Component = "Payload Controller”
CostAllotted = 200.0 .| CostAllotted = 400.0 . | CostAllotted = 300.0
CostEstimated = 139.43 * | CostEstimated = 334.76 * | CostEstimated = 258.98
CostMargin = 30.3 . | CostMargin=0.0 . | CostMargin = 0.0

ID=102.0 .....|ID=104.0 ....+|ID=106.0

MassAllotted = 3.0 - | MassAllotted = 2.0 - | MassAllotted = 6.0
MassEstimated = 2.1 - | MassEstimated=1.9 | MassEstimated=4.9
MassMargin = 30.0 © | MassMargin =0.0 - | MassMargin = 0.0

Figure 12 Instances of the Component block for generation in MySQL

Copyright © 2015 Intercax LLC 6



Now simply drag the Component block to a MySQL schema as shown in Figure 13.

S Syndeia Dashboard (2.0.0) - UAV_Syndeia_MySQ

- = Repository Manager 2, Connection Manager | ¢ Connection Browser | ) Connection Summary | 4 » &

P™ SysML Model ‘=, Connection Type &2 Activity ©
v
B Scenario 2 ) Reference B-L5 | Activity g
i = ) 2
H 1 Component Insta‘ncesl @ Function Wrap - j fyndela_test F;
(-] Component Spedializations B — instruments =3
5. (*) Data Map = b=
B Q — - j performance_schema g
L[] ID : Real _© Model Transform - information_schema | K

1] Component : String
[1] MassAllotted : Real

¢ MassEstimated : Real ™

Figure 13 Creating component table in MySQL from Component block in SysML

From here, selecting Data Map connection type in Syndeia, we can drag both instances and
block specializations to this new table. This will create a new table row in MySQL that is connected to
the corresponding block instance or specialization for downstream sync, as shown in Figure 14.

S Syndeia Dashboard (2.0.0) - UAV_Syndeia_MySQl

* =2 Repository Manager) ‘=, Connection Manager l 4 Connection Browser ] | Connection Summary ] U Comparison Result ] A, Settings I

~~ [=1 Communications Controller
B =1 Flight Controller

B} [=1 Payload Controller

B~ Component Spedializations

=l

(*) Model Transform

P SysML Model ‘=, Connection Type &2 Activity
B[] Scenario 2 () Reference E}-‘If \ I Activity
El-F7 Component Instances ® Function Wrap syndeia_test

instruments
- performance_schema
information_schema

Q Electrical System
Q Engine

E Fuel System
EI'-E Component

R, CostAllotted (200.0) ID (102.0) CostEstimated (139.43) Ma
~-£. CostAllotted (2000.0) ID (112.1) CostEstimated (1985.0) M

Figure 14 Creating table rows in MySQL from instances and block specializations in SysML

[ Aloysoday Lieas @ll

The connections created by dragging SysML -> MySQL are the same as connections created by
dragging MySQL -> SysML, so the same compare and sync operations shown in Scenario 1 may be

repeated for Scenario 2.

Scenario 3 - Mass and Cost rollups for components taken from MySQL

library in Scenario 1

In this last scenario, we will build on the Component block and instances created in Scenario 1 to

run some simple mass and cost rollup calculations. First of all, we create a UAV System block and add a
directed composition from UAV System to Component block to create a component part property, and
set the multiplicity of this property as one-to-many (1..*). Then, we create an instance of the UAV
System (UAV config 1) and link it with the Component block instances generated from MySQL in
Scenario 1. Both the block and instance structure may be seen in Figure 15.

Copyright © 2015 Intercax LLC 7



bdd [Package] Scenario 3[ Scenario 3 BDD ]J

«block»
Component

«block»
UAV System

component
1.+

values
«MySQLTable_PrimaryKey» ID : Reakbase_Property}
MassEstimated : Real
CostMargin : Real
MassAllotted : Real
CostEstimated : Real
MassMargin : Real

«block»

UAV config 1: UAV System
component = Autoplot,
Communications Controller, Data
Bus, Flight Controller, GPS,
Payload Controller, Radio Modem

Component : String
CostAllotted : Real

«block»

Communications Controller : Component

«block»
Flight Controller : Component

=1

«block»
Payload Controller : Component

CostAllotted = 200.0

. | CosteEstimated = 139.43
CostMargin = 30.3
ID=102.0

" | MassAllotted = 3.0
MassEstimated = 2.1

- | Component = "Communications Controller”

- | Component = "Flight Controller”
CostAllotted = 400.0

.| CostEstimated = 334.76
CostMargin = 0.0

ID =104.0

MassAllotted = 2.0
MassEstimated = 1.9

-1 Component = "Payload Controller”
CostAllotted = 300.0

.| CostEstimated = 258.98
CostMargin = 0.0

ID =106.0

" | MassAllotted = 6.0
MassEstimated = 4.9

- | MassMargin = 30.0

«block»

. | Autoplot : Component
Component = "Autopilot”
.| CostAllotted = 500.0
CostEstimated = 489.9
CostMargin = 0.0

" ID=101.0

MassAllotted = 5.0

- | MassEstimated =5.2
MassMargin = 0.0

MassMargin = 0.0

- | MassMargin = 0.0

«block»
Data Bus : Component

«block»
GPS : Component

«block»
Radio Modem : Component

Component = "Data Bus™
CostAllotted = 600.0
CostEstimated = 557.32
CostMargin = 0.0

Component = "GPS”
CostAllotted = 800.0
CostEstimated =710.35
CostMargin = 0.0

ID=103.0 ID=105.0
MassAllotted = 6.0 MassAllotted = 1.0
MassEstimated=33 |+ - - MassEstimated = 0.5

MassMargin = 0.0 MassMargin = 0.0

Component = "Radio Modem™
CostAllotted = 700.0
CostEstimated = 643.75
CostMargin = 0.0

ID =107.0

MassAllotted = 3.0
MassEstimated = 2.3
MassMargin = 0.0

Figure 15 Enhanced block and instance structure with a top-level UAV System block and UAV config 1 instance

Next we create a parametric diagram for the UAV System block, which uses the component part

property and the mass and cost value properties of the Component block (Figure 16). Value properties
are created in the UAV System block to contain the rolled-up values. Then we use the Rollup constraint
block with equation “y = sum(x)” four times to roll up allotted and estimated cost and mass.

par [Block] UAV System[ UAV System 1J

component : Component [1..*]

CostAllotted : Real !

[ «constraints |y Real
" ca: Rollup o
{y = sum(x)}

«equals «constraints

MassAllotted : Real

CostEstimated : Real equalex : Redl

ma : Rollup
{y = sum(x);

«equaly

- [‘Cost Allotted : Real
: Mass Allotted : Real

'y : Real «équal»

«constraint» y ;b ﬁégl «equa]»
ce : Rollup T
{y = sum(x)}
Cwequaby [ «constraint»

me : Rollup

. X :Reéal F

{y = sum(x)}

_| Cost Estimated : Real |
T Mass Estimated : Real !

'y : Real «egualy " -

Figure 16 Parametric diagram for the UAV System block, showing rollup constraint properties

From here we simply browse the UAV config 1 instance in ParaMagic, set the Allotted and
Estimated Cost and Mass values as targets for solving, and solve, as shown in Figure 17.
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Qualified Name Type Causality  Values

g UAV System Scenario 3::UAV config 1 UAV System

Real target

Real target

Real target

i--{ 1] Mass Estimated Real target

B component Component[1,?]

--component[o] Scenario 3::Component Instances::Autoplot Component
--component[l] Scenario 3::Component Instances::Commu... Component
--component[z] Scenario 3::Component Instances::Data Bus Component
--component[3] Scenario 3::Component Instances::Flight C... Component

--component[4] Scenario 3::Component Instances::GPS Component
--component[s] Scenario 3::Component Instances::Payloa... Component
[E}-component[6] Scenario 3::Component Instances::Radio ... Component

Solve | Reset |[7|PreserveRefs | Update toSysML |

root ( UAV System )

Name Local Rede... Relation
Cost Allotted=sum(component.CostAllotted)
ce Cost Estimated=sum(component.CostEstimated)
ma Mass Allotted=sum(component.MassAllotted)
me Mass Estimated=sum(component.MassEstimated)

Figure 17 Solutions for cost and mass rollups using ParaMagic

These same general approaches can be extended to additional roll-up calculations, including
additional layers of inheritance and multiple inheritance. Itis important to evaluate the parametric
solver tool capabilities to handle inheritance, recursion and complex aggregates for the class of
problems the modeler needs to solve.
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Reference - Ways to search the MySQL repository

A few methods have been put in place to find certain MySQL objects in order to use them to
generate corresponding objects in SysML. We will outline these in the sections below.

Filtering rows of a table
Firstly, the rows in any table shown under the MySQL tree in SysML may be filtered directly,
accessing the menu item by right-clicking the table as shown in Figure 18.

" 2, Connection Manager [ﬁﬁf Connection Browser ] ~ {/ Connection Summary ] A, Settings ] 4 > @
‘=, Connection Type = sqQL1
- ™\ -~
@ Reference lm |sQL1 o
TS ki
Function Wrap b5 sakda
89 4| cars
Data Map [ : thing
Model Transform l\_—_j cars Collapse Al
Composie [ """ R 1 P VIN (56789) YEAR (2016) COLOR (Green) TYPE (4L
R Refresh 57) YEAR (2013) COLOR (Blue) TYPE (4-door SUV) | |1
R/ Filter... 1IN (23456) YEAR (2013) COLOR (Yellow) TYPE (2C
[ R T Issan Alima 123461) YEAR (2013) COLOR (Green) TYPE (4-Doo: =

Figure 18 Filtering a MySQL table from the right-click menu

From here we can enter a valid SQL query such as the one shown in Figure 19.

-
Filter by Query - g

@) Enter valid MySQL query:

¥ gelect * from cars.cars where color="Ye

[ oK ] [ Cancel

| N

Figure 19 Filtering a MySQL table by valid SQL query, “select * from cars.cars where color='Yellow"”

The table will then be filtered to show only the results of the query above, as shown in Figure
20. After filtering, these rows can be used just as they were in Scenario 1, which can be very helpful in

the case of extremely large tables.

& sQL1

[é ----- R MODEL (Toyota Camry SE) VIN (23456) YEAR (2013) COLOR (Yellow) TYPE (2-Doo
Figure 20 MySQL table after being filtered by query
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Simple Search

Another way to search is to open the Search Repository tab on the far right of the MySQL
Repository pane on the dashboard.

———————— L L

on Browser ] s Connection Summary ]%Co«pmsonResdt]‘\Setlngs]
IE\» I MySQL Search Repository
- test_demo [ Simple
3} | sakila
- world [Select Database:
- performance_schema [
- information_schema _ ]
= Add Row Filter Remove Row Filter
- | electrical
B | demo_tutorial [ Search

Figure 21 Search Repository tab for a MySQL repository

Using the default Simple search to select a database (schema) and from there a table, as shown
on the left and right, respectively, of Figure 22.

smple v|| |[smpe v
M slm_test 2
performance_schema -~ .

information_schema Select Table:

mysql =

cars (] cars

_

biomed B

electrical

demo_tutorial - [ Search

Figure 22 Simple search for SQL: Select Database (schema), left; Select Table, right
From here, all rows of the selected table are shown (Figure 23)

R, baths (1.5) beds (2) sell_price_thousands (500.0) Address (1180 Sth Ave.) rent_price_dollars (2300) broker (Homes & Co.)

R, baths (1.0) beds (1) sell_price_thousands (450.0) Address (55 Spring St. Apt E2) rent_price_dollars (1280) broker (Realty LLC)

\ R, baths (3.0) beds (4) sell_price_thousands (602.5) Address (1384 Poplar Rd.) rent_price_dollars (3200) broker (Nelson and Assodiates)
L R baths (2.5) beds (3) sell_price_thousands (550.5) Address (101 Main St.) rent_price_dollars (2800) broker (Realty LLC)

Figure 23 Results of

To filter the table’s rows, now simple row filters can be inserted, such as “beds >= 2” as shown
with the results of the filter in Figure 24

Copyright © 2015 Intercax LLC 11



‘slim_test

Add Row Filter Il Remove Row Filter

beds >= 3

Search

<

m |

R

R, baths (2.5) beds (3) sell_price_thousands (550.5) Address (101 Main St.) rent_price_dollars (2800) broker (Realty LLC)

Figure 24 Filtering beds >= 2 and results

R, baths (1.5) beds (2) sell_price_thousands (500.0) Address (1180 Sth Ave.) rent_price_dollars (2300) broker (Homes & Co.)
! _ baths (3.0) beds (4) sell_price_thousands (602.5) Address (1384 Poplar Rd.) rent_price_dollars (3200) broker (Nelson and Associates)

Add as many filters as you like, such as the new filter added in Figure 25, without having to write
the SQL syntax out. This method is particularly suited for those who aren’t fluent in the SQL language.

m

‘slim_test
[houses
( Add Row Filter Il Remove Row Filter
beds >= 2
broker = ‘Realty LLC'
[ Search

1

<

n

- R, baths (2.5) beds (3) sell_price_thousands (550.5) Address (101 Main St.) rent_price_dollars (2800) broker (Realty LLC)

Figure 25 Filtering both beds >= 2 and broker = ‘Realty LLC’ and the results

Advanced search

The third alternative, recommended for those comfortable writing SQL queries already, is to

select Advanced Query to search the entire database, entering a complex query as shown in Figure 26.

Search Repository

2

[Advanoed

2]

MySQL Query:

SELECT baths, beds,[broker,rent _price_dollars FROM slim_test.houses
WHERE baths >2 OR broker = 'Realty LLC'

Search

-l R, houses.baths (2.5) houses.beds (3) houses.broker (Realty LLC) houses.rent_price_dollars (2800)
i R, houses.baths (3.0) houses.beds (4) houses.broker (Nelson and Associates) houses.rent_price_dollars (3200)
\ R, houses.baths (1.0) houses.beds (1) houses.broker (Realty LLC) houses.rent_price_dollars (1280)

Figure 26 Filtering a MySQL table with an advanced query in the Search Repository tab
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Summary

The intent of this technical note has been to demonstrate three basic scenarios for integrating
MySQL databases with SysML models using the Syndeia and ParaMagic plugins for MagicDraw & SysML,
as well as to show the search and filtering capabilities of Syndeia with MySQL. In the first scenario,
MySQL tables and their rows were used to generate SysML blocks and instances while simultaneously
creating connections between the two. Then, changes were made to values both in rows of the MySQL
table and the block specializations / instances in SysML and synced in both directions. In the second
scenario, the reverse was demonstrated, where SysML blocks and instances were used to generate a
table in MySQL. In the third and final scenario, the instances generated from MySQL rows in the first
scenario were used to perform mass and cost rollup calculations using SysML parametrics and the
ParaMagic solver plugin. In the last reference section, three distinct methods of filtering and searching
the MySQL repository using Syndeia were demonstrated, including filtering the rows of a table directly
with a SQL query, and using the Search Repository tab to perform either a simple search that doesn’t
require knowledge of SysML, or advanced searches for those familiar with writing complex queries in
SQL. This Technote has demonstrated the ability to connect tables in MySQL databases with systems
engineering models in SysML, and ensure that values of key parameters such as mass and cost stay in
sync between different software environments during concurrent development.
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