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In this class we will:

 Show how to build practical API scripts using the API in the Moldflow Insight

 Introduce the API functionality and conventions 

 Explain the data formats stored with the Study (.sdy) file 

 Present a mixture of lectures and hands-on exercises to ensure that we cover 

the theoretical and practical aspects of building API scripts. 

Some programming knowledge is preferred, but not required.

Class summary



At the end of this class, you will be able to:

 Build real-world applications with the Autodesk Moldflow Synergy API

 Export Solver Output, Results and mesh information using the API

 Understand how data is stored in the Study (.sdy) file

Key learning objectives



 Started developing  Moldflow Software in 1988

 B App. Sci. (Chemistry) University of Melbourne

 Roles: Developer, R&D Manager, QA Manager, Senior Manager

 Expertise:  Numerical Simulation, Optimization/Design of Experiment 

(DOE), Project Management, QA Management, Moldflow API, 

IT/Linux, Software Development, Automation

Biography – David Astbury



 Used Moldflow since 1996, joined Moldflow in 2000

 Roles: Support, Training, Application Engineer, Manager

 Erie Plastics, Hewlett Packard, Rubbermaid previously

 Taught at UMass Lowell & Penn State Erie

 Dual BS Degrees (Mechanical Engineering & Plastics Engineering 

Technology – Penn State University)

 MS Plastics Engineering from UMass Lowell

 Finishing PhD in Plastics Engineering from UMass Lowell

Biography – Matt Jaworski
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 Dr. Nanda Santhanam

 Assisted in preparation of material
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Assisting Today



 CP10731-L: Learn to Create Professional, Stunning 

Reports with MS Office and the Synergy API

 Tuesday 2nd December 1:00pm – 2:15pm

 San Polo  3503, Level 3

Related Sessions



House Keeping



Timetable



 Are you a Moldflow User ?

 Programmed with the Synergy API before ?

Demographics



 Ask questions at any time
 We may refer it to a break if it’s complex/lengthy

 This is new course
 It’s not perfect. Your feedback is appreciated

 There is a lot of technical content in this course

 You will not became and API expert in 4 hours 

 We aim to show you what’s possible and how to get started

 Use these Notes with the sample scripts provided.

 About 30% of this course refers to features only 

available in the Moldflow 2017 release
 I will point out this content

Standing Orders



 Assist each other with the exercises

 Feel free to exchange code/ideas

 If you are stuck, look at the solution

 Complexity increases with each task in the exercises

 If you finish early

 Help others

 Experiment with what you have learned

 Compare your approach with others. Often there are many solutions.

 If your programming skills are poor then pair up with somebody 

who has done some programming before!

Exercise Standing Orders



Have Fun!
After all, it is Las Vegas

Standing Orders



 Module:  Result Data

 Instruction plus 1 exercise

 Module:  Screen Output Data

 Instruction plus 1 exercise

 Module:  Understanding the Study File 

 Instruction plus 1 exercise

 FAQ

 Sample Scripts/Questions/Discussion

Agenda



Module: Result Data and the API



Module: Result Data and the API

 Scope

 Understand the different result types

 Show how to read results with the API

 Show how to manipulate results with the API

 Show how to create custom plots with the API

 Show how to export results to PowerPoint



 When writing more advanced scripts you need a basic 

knowledge and understanding of the content of the 

following data files:

 results.dat

 units97.dat

 tcodes.dat

 tcodeset.dat

 cmmesage.dat

 process.dat

Result Data and the API



 Location of these files

 Installation directory

 ….\Autodesk\Moldflow Synergy 20xx\data\dat

 WARNING

 Editing these files changes the behaviour of the software

 Editing these files may cause the software to crash

Understanding Key data files



Results



 Identifying a result

 Result Name “Fill time” PlotManager.FindPlotByName(“Fill time”)

 Result ID 1610

 Active plot Viewer.GetActive()

Manipulating result data with the API



 Key Types of Results

 NDDT = Nodal Data 

 ELDT = Elemental Data

 TXDT = Text Data

 NMDT = Non Mesh Data

 Note: There are other types ….  Not covered here

Manipulating result data with the API



 NDDT

 Fill time (Result ID = 1610)

Manipulating result data with the API



 ELDT

 Orientation at Skin (Result ID = 1040)

 Vector ( 3 Values X,Y,Z) 

 Dimensionless

Manipulating result data with the API



 NMDT

 Clamp Force (Result ID = 1150)

 Time Based

Manipulating result data with the API



Manipulating result data with the API



 Script to Find Key Result Data

Result Data and the API



 Script to find key result data (a better version)

 No Current API call to get the names of the Independent variable

 If we know the format of the results.dat file

 We can write vbscript to extract this information.

Result Data and the API



 Read Clamp Force Data

Result Data and the API



 Hot Area

 Show all the temperatures above a define threshold

Result Data and the API



 Show all the temperatures above a threshold

 Read inputs

Result Data and the API



 Show all the temperatures above a threshold

 Read last set of Temperature Data

Result Data and the API



 Show all the temperatures above a threshold

 Determine which nodes are above threshold

Result Data and the API



 Show all the temperatures above a threshold

 Create Custom Plot “Hot Parts”

Result Data and the API



Exercise:  Result Data and the API

file:///C:/AU2015/API Training 2/Exercises/Result Data/ExerciseResultData.pptx#1. PowerPoint Presentation


End of Module: Result Data and the API



Module: Screen Output Data



Module: Result Data and the API

 Scope

 Understand how the solver writes output data  

 Show how to read screen output data with the API

 Show how to export screen output to PowerPoint



 To work with Screen output in the API

 A basic knowledge of the following data files is required:

 cmmesage.dat

 units97.dat

Module 2: Screen Output



 List of available unit systems

 “Metric” or “Imperial”

 List of unit descriptors

 Will be in the API help

 Unit conversion factors

 All data stored in the study and results and solver 

output is physically stored in SI units

Understanding Units



 In the Plot, PlotManager and UserPlot Classes

 Numerical Data Input/Output is in the current Active Unit System

 Synergy.GetUnits
Returns “Metric” or “Imperial”

 Synergy.SetUnits
Synergy.SetUnits “Imperial”        - Set units to Imperial

Synergy.SetUnits “Metric”           - Set units to Metric

 Read Temperature result explicitly in Imperial Units

Understanding Units



 Units97.dat contains

 Available unit systems (USYS)

 “Metric” or “Imperial”

 List of unit descriptors (UNIT)

 Visible Unit

 SI unit

 Unit conversion factors

Understanding Units:  units97.dat



 Class:    UnitConversion

 Convert data between unit systems

 Display unit system mnemonics

Understanding Key data files:  units97.dat



 UnitConversion Example

Understanding Key data files:  units97.dat



 How solvers write output data

 Each solver writes screen and summary output to a .out file

model~1.out

 If there is a sequence, one output file is written for each stage in 

the sequence

 The .err file which contains warning and error messages uses the 

same format as the .out file

Solver Output Data



 How solvers write output data

Solver Output Data



 How solvers write output data

 Message Block

MSCD

Number of Strings

Number of Numbers

<number>

…

< number>

Solver Output Data



 Processing Screen output

 MSCD 1313 ( Viscosity Model )

Solver Output Data



Solver Output Data



 cmmesage.dat contains:

 The definition and formatting for all solver output

 The unit definition and descriptions

Understanding Key data files:  cmmesage.dat



 MSCD (Message Code) Definition

Understanding Key data files:  cmmesage.dat



Understanding Key data files:  cmmesage.dat



 Class: SystemMessage

 New in 2017 Release

 1 Method

 No Help file  containing Message Data (Yet)

 Need to read  …Moldflow Synergy 20xx/data/dat/cmmesage.dat

Understanding Key data files:  cmmesage.dat



 Read viscosity coefficient from screen output

Understanding Key data files:  cmmesage.dat



Exercise:  Reading Screen Output

file:///C:/AU2015/API Training 2/Exercises/Screen Output/ExerciseScreenOutput.pptx#1. PowerPoint Presentation


Module: Understanding the .SDY File



Understanding the Study File

 The default study file is a zipped binary file

 To reduce the physical size of the file

 Encrypted to protect content

 To view the content of a Study File

 Export an Autodesk Moldflow Insight Model File (*.udm)

 This file is ASCII

 The file contains all data except material data.



Understanding the Study File



 Sections in the Study File

 Content covered today
 TITL Title Information

 GLBL Global Data

 SUMR Entity Summary Data

 NODE Node Data

 1DET 1DET (Beam) Data

 TRI3 TRI3 (Shell) Data

 TET4 TET4 (Tetrahedral) Data

 TSET TSET Data    - Used to store attribute/property data

 NDBC NDBC (Nodal Boundary Condition) Data

Understanding the Study File



 Sections in the Study File
 Not covered today

 COLR Colour Data

 LYER Layer

 CURV Curves Data

 SURF Surface Data

 BLOB Blob Data

 REGN Region Data

 LOCS Local Coordinate System Data

 SUBC Surface Boundary Condition

 STLR STL Facet

Understanding the Study File



 TITL Data

 Study Header Data

Understanding the Study File -TITL



 GLBL Data

 Global Data

Understanding the Study File - GLBL



 SUMR Data

 Summary of number of entities of each in the Study File

Understanding the Study File  - SUMR



 Class: Synergy

Synergy.Edition() Edition of Synergy

Synergy.Version() Version ie. 2016, 2017

Synergy.Build() Synergy.exe build number

Reading Global Data from the Study



 Class: StudyDoc

StudyDoc.MoldingProcess()

StudyDoc.AnalysisSequence()

StudyDoc.MeshType()

StudyDoc.StudyName()

 Class: Project

Project.Path()

Reading Global Data from the Study



Understanding the Study File - NODE

 Nodal Data

NODE{LABEL LABEL_ON LAYER COLOR MESH_SIZE X Y Z}

 LABEL Node Number

 LABEL_ON Show node Label   0 = Off, 1 = On

 LAYER Layer Index 

 COLOR Color Index

 MESH_SIZE Mesh Size (Currently not used)

 X X Coordinate

 Y Y Coordinate

 Z Z Coordinate



Understanding the Study File - NODE

 Nodal (NODE) Data

 Note:   Gaps in node numbering 



Understanding the Study File - NODE

 Reading Node (NODE) Data



Understanding the Study File – 1DET

 Beam (1DET)  Data
1DET{LABEL LABEL_ON LAYER COLOR  DISPLAY GROUP TSET SUBID N1 N2}

 LABEL Element Number

 LABEL_ON Show node Label   0 = Off, 1 = On

 LAYER Layer Index

 COLOR Color Index

 DISPLAY

 GROUP

 TSET Tset type

 SUBID Tset Sub ID

 N1 Node 1

 N2 Node 2



Understanding the Study File – 1DET

 Beam (1DET)  Data

 Note:  Gaps in numbering

 TSET defines the type of  Beam

 Many elements many point to the same TSet and TSet Sub ID



Understanding the Study File – 1DET

 Reading Beam (1DET) Data



Understanding the Study File – TRI3

 Triangle (TRI3)  Data
TRI3{LABEL LABEL_ON LAYER COLOR  DISPLAY GROUP TSET SUBID N1 N2 N3}

 LABEL Element Number

 LABEL_ON Show node Label   0 = Off, 1 = On

 LAYER Layer Index

 COLOR Color Index

 DISPLAY

 GROUP

 TSET TSet type

 SUBID TSet Sub ID

 N1 Node 1

 N2 Node 2

 N3 Node 3



Understanding the Study File – TRI3

 Triangle (TRI3)  Data

 Note:  Gaps in numbering

 TSET defines the Triangle (TRI3) type

 Many elements many point to the same TSet and TSet Sub ID



Understanding the Study File – TRI3

 Reading Triangle (TRI3) Data



Understanding the Study File – TET4

 Tetrahedral (TET4)  Data
TRI3{LABEL LABEL_ON LAYER COLOR  DISPLAY GROUP TSET SUBID N1 N2 N3 N4}

 LABEL Element Number

 LABEL_ON Show node Label   0 = Off, 1 = On

 LAYER Layer Index

 COLOR Color Index

 DISPLAY

 GROUP

 TSET Tset type

 SUBID Tset Sub ID

 N1 Node 1

 N2 Node 2

 N3 Node 3

 N4 Node 4



Understanding the Study File – TET4

 Tetrahedral (TET4)  Data

 Note:  Gaps in numbering

 TSET defines the type of  Tetrahedra

 Many elements many point to the same TSet and TSet Sub ID



Understanding the Study File – TET4

 Reading Tetrahedral (TET4) Data



Understanding the Study File

 Determining which Layer an Entity is in



Understanding the Study File

 Reading the TSet and Tset Sub ID of an Entity 



 Reading Geometry a better way

 Why do we want a better way?

 Using Standard API function can be very slow

 We generally only want to read part of the data

 Plastic Part Only

 Cooling Circuits only 

 Note:  There are no attributes on nodes so generally not filtered

 Want to make it (relatively) simple

Understanding the Study File



 ReadMesh.vbs

 Read NODE data

 Read Filtered 1DET data

 Read Filtered TRI3 data

 Read Filtered TET4 data

Understanding the Study File



 Selection by

 Specified Properties/Attributes

 Logical Operators to combine sets.

Using the PredicateManager Class



 Delete all Cooling Related Entities

Using the PredicateManager Class



Understanding the Study File

 Now we know how to read the Mesh/Geometry

 How do we read Property/Attribute data?

 Property/Attribute Data

 Example: Part 3D 



TCodes



 TCodes are the basic data store blocks

 See Online help:   tcode and tcodeset reference

 Comprehensive help

 Shows Tcodeset (TSET)  and Tcode (TCOD)  hierarchy

Understanding TCodes



 TCode Reference

Understanding TCodes



 TCOD Data

 Note:  Can also contain UI controls TCUI,TCUI2

Understanding TCodes:  tcodes.dat



 Single Value

Understanding TCodes:  tcodes.dat



 Menu

Understanding TCodes:  tcodes.dat



Understanding TCodes:  tcodes.dat

 Multiple Values



 Repeated Data

Understanding TCodes:  tcodes.dat



TCodesets (TSET)



 TSETs contain TCode data

 Material

 Parameters

 Process Conditions

 Geometry/Mesh/BC

Understanding TSETs



 TCodeset Reference 

Understanding TSETs



 Mold Material (ID = 20020)

Understanding TSETs



 Mold Material (ID = 20020)

Understanding TSETs



 Mold Material (ID = 20020)

Understanding TSETs



 Mold Material (ID = 20020)

Understanding TSETs



 Mold Material (ID = 20020)

 What gets stored in the study file

How TSETs are stored in the Study File



How TSETs are stored in the Study File

 Geometry Properties



How TSETs are stored in the Study File

 Geometry Properties



 TSets are stored in Study File with an ID and Sub ID

 In our example we have two cold runners

How TSETs are stored in the Study File



 Why aren’t the SubIDs 1 and 2 ?

 Why are the SubIDs 7 and 2?

 Geometry can be added/deleted

 Synergy does not renumber TSET data

How TSETs are stored in the Study File



 NDBC (Nodal Boundary Condition) Data
NDBC{LABEL LABEL_ON LAYER COLOR DISPLAY TSET SUBID  NODE_LABEL 

TRAN{4x4_MATRIX} }

 LABEL Boundary condition number

 LABEL_ON Show node Label   0 = Off, 1 = On

 LAYER Layer Index

 COLOR Color Index

 DISPLAY

 TSET TSet type

 SUBID TSet Sub ID

 NODE_LABEL

 TRAN 4x4 Matrix

 NODE_LABEL Node Number 

Understanding the Study File



 NDBC (Nodal Boundary Condition) Data

Understanding the Study File



 Hierarchy in the Study file

Understanding the Study File



Understanding the Study File



 Reuse the following Subroutines and Functions

 To ensure you are working with the correct TSet
 Sub GetInjectionData (InjectionD, InjectionSubID, Injection2ID, Injection2SubID)

 Sub GetProcessData(ProcessID, ProcessSubID, Process2ID, Process2SubID)

 Sub GetMaterialData(MaterialID, MaterialSubID, Material2ID, Material2SubID)

 To Read/Write TCode Data

 Function GetTCodeValue(ID, SubID, TCode, Value)

 Function SetTCodeValue(ID, SubID, TCode, Value)

 Function GetTCodeUnit(ID, SubID, TCode, UnitStr)

 Function GetTCodeDescription(ID, SubID, TCode, Value)

 Function GetTCodeName(ID, TCode, Value)

How to succeed with TSet and TCode data



Subroutine name: GetInjectionData

Purpose
Identify the injection TSet, taking into account the mesh type, analysis sequence and molding

process

Usage
Sub GetInjectionData(InjectionID, InjectionSubID, Injection2ID, Injection2SubID)

Arguments/Return Values
 InjectionID TSet for first Injection location (0 = Not Found) 

 InjectionSubID TSet Sub ID for first Injection location (0 = Not Found)

 Injection2ID TSet for second Injection location (0 = Not Found)

 Injection2SubID TSet Sub ID for second Injection location (0 = Not Found)

Eight Functions to manipulate TSet and TCode data



Subroutine name: GetInjectionData

Example

Eight Functions to manipulate TSet and TCode data



Subroutine name: GetProcessData

Purpose
Identify the process controller TSet, taking into account the mesh type, analysis sequence and 

molding process

Usage
Sub GetProcessData(ProcessID, ProcessSubID, Process2ID, Process2SubID)

Arguments/Return Values
 ProcessID TSet for first process controller  (0 = Not Found)

 ProcessSubID TSet Sub ID first process controller (0 = Not Found)

 Process2ID TSet for second process controller (0 = Not Found)

 Process2SubID TSet Sub ID for second process controller (0 = Not Found)

Eight Functions to manipulate TSet and TCode data



Subroutine name: GetProcessData

Example

Eight Functions to manipulate TSet and TCode data



Subroutine name: GetMaterialData

Purpose
Identify the material data TSet, taking into account the mesh type, analysis sequence and 

molding process

Usage
Sub GetMaterialData(MaterialID, MaterialSubID, Material2ID, Material2SubID)

Arguments/Return Values
 MaterialID TSet for first Material   (0 = Not Found)

 MaterialSubID TSet Sub ID first Material (0 = Not Found)

 Material2ID TSet for second Material (0 = Not Found)

 Material2SubID TSet Sub ID for second Material (0 = Not Found)

Eight Functions to manipulate TSet and TCode data



Subroutine name: GetMaterialData

Example

Eight Functions to manipulate TSet and TCode data



Function name: GetTCodeValue

Purpose
Read TCode data from a specified TSet ID and SubID

Usage
 Function GetTCodeValue(ID, SubID, TCode, Value)

Arguments
 ID Tset ID

 SubID Tset Sub ID

 TCode TCode we are trying to read data from

 Value a DoubleArray to hold values

Return Values
 GetTCodeValue false = failure, true = success 

 Value The Tcode data  returned as a DoubleArray

Eight Functions to manipulate TSet and TCode data



Function name: GetTCodeValue

Example

Eight Functions to manipulate TSet and TCode data



Function name: SetTCodeValue

Purpose
Set data for a specified  TSet ID and SubID and TCode

Usage
 Function SetTCodeValue(ID, SubID, TCode, Value)

Arguments
 ID Tset ID

 SubID Tset Sub ID

 TCode TCode we are trying to read data from

 Value a DoubleArray to hold values

Return Values
 SetTCodeValue false = failure, true = success 

Eight Functions to manipulate TSet and TCode data



Function name: SetTCodeValue

Example

Eight Functions to manipulate TSet and TCode data



Function name: SetTCodeValue

Notes

The API does no explicit checking of the data provided

Example: Number of laminates across thickness

 Current Range [8-20]

 We can use the API to set a value of 40

 More Laminates = Better accuracy

 What Happens

 Solver Crashes

 UI generate an error when study read

 As TCode value outside the allowed range

Eight Functions to manipulate TSet and TCode data



Function name: GetTCodeUnit

Purpose
Read unit data for a specified TSet ID, SubID and TCode

Usage
 Function GetTCodeUnit(ID, SubID, TCode, UnitStr)

Arguments
 ID Tset ID

 SubID Tset Sub ID

 TCode TCode we are trying to read data from

 UnitStr a StringArray to hold values

Return Values
 GetTCodeUnit false = failure, true = success 

 UnitStr The Unit String data  returned as a StringArray

Eight Functions to manipulate TSet and TCode data



Function name: GetTCodeUnit

Example

Eight Functions to manipulate TSet and TCode data



Function name: GetTCodeDescription

Purpose
Read the Tcode description for a specified TSet ID, SubID and TCode

Usage
 Function GetTCodeDescription(ID, SubID, TCode, Value)

Arguments
 ID Tset ID

 SubID Tset Sub ID

 TCode TCode we are trying to read data from

 Value a String to hold the data

Return Values
 GetTCodeDescription false = failure, true = success 

 Value The Tcode description, returned as a String

Eight Functions to manipulate TSet and TCode data



Function name: GetTCodeDescription

Example

Eight Functions to manipulate TSet and TCode data



Function name: GetTCodeName

Purpose
Read the TCode name for a specified TSet ID, and TCode

Usage
 Function GetTCodeName(ID, TCode, Value)

Arguments
 ID Tset ID

 TCode TCode we are trying to read data from

 Value a String to hold the data

Return Values
 GetTCodeDescription false = failure, true = success 

 Value The TCode name, returned as a String

Eight Functions to manipulate TSet and TCode data



Function name: GetTCodeName

Example

Eight Functions to manipulate TSet and TCode data



Exercise:  Changing Process Settings

file:///C:/AU2015/API Training 2/Exercises/Modifying Process Data/ModifyingProcessData.pptx#1. PowerPoint Presentation


Frequently Asked Questions



 Can I use the API without showing the GUI

 No, there is currently no way to do this

 Does the API work on Linux

 No  

 The tool studymod provides capabilities to modify geometry, 

mesh, property and material data on linux (and windows)

 The tool studyrlt provides capabilities to extract result data on 

linux (and windows)

Frequently Asked Questions



 Our Most Common API support Request

“I am trying to change the material data and nothing is happening”

 Invariably the script will contain a line like

 Use the GetMaterialID Subroutine  to avoid this type of problem

Frequently Asked Questions



 What Level of help can I get from Customer Support

 We can provide:

 Basic advice on how to do things

 Advice on how to approach the  task

 Similar examples

 Customer Support is not

 Your personal script developer

 You script debugging team

Frequently Asked Questions



 Review these notes in 1-2 weeks

 Run the Example codes

 Experiment with the Example codes

 Start small

 Talk with Autodesk

Our Advice to getting started with the API
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 Seek answers to all of your technical product questions by visiting 
the Answer Bar.

 Open daily 8am-6pm Tues-Wed and 8am-4pm Thurs

 Located just outside of Hall C on level 2.
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help you through your most challenging technical questions.
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