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TOC-8 Design/CPN Internal Functions Programmers Reference



Table of Contents

Chapter 6 (cont’d)
User Interface Functions

DSUI_ASKUSEITOSEIECIPAGE. .......ceeiiiiieee e eceee e
Prompts user to select a page.

DSUI_AULOPAN........eiiiii ittt e e s sbae e e e s ensnrneeeeaas
Pans the current page to make the specified object visible.

DSUI_BEEPUSET ...ttt
Makes the machine BEEP.

DSUI_ChangECUISOT........eiiiiiieiiiieeeieeeesieeesseeeessaeeesseesessseeeessseeesseeesnssneeans
Changes the appearance of the cursor.

DSUI_CheCKBOUNGS........cccuiiii ittt
Checks the user’s desired value of a dialog item.

DSUI_CIEANUP. ...ttt
Cleans up the graphical structure of specified page.

DSUI_DUPHNCALE.....eeieieeetee ettt ettt e et e e nna e e sneeeenneens
Duplicates a given set of nodes on a given page.

DSUI_GetintegerValUe...........cuuvie ittt
To prompt the user for an integer value.

DSUI_GEEISING.....eeuteetiesiee ettt neens
To prompt the user for a string.

DSUI_GEetUSEIYESOIND. ... ..ttt e e e e e e e e e e e aaaaaaaaaaaaeaaaeaaas
To prompt the user to make a two-way decision.

1S ] I [ o [[ox= 1= USSR PUPP PRI
Indicates a group of nodes and/or regions on the screen.

DSUI_INAICAIEODJECL. ......eeeiiie ettt
Draws the dot handles for the specified object.

DSUI_MakePageViSIDIE...........coouiiiiiiiie et ese e e
Makes a page visible if is not currently visible.

(D10 L Y/ =T o TSRS
Merges a group of nodes into a target node.

[ 158 1 T N0 18 T (o J USSR
To prevent Undo operations.

DSUI_PreventObJECIAGJUSL. ......coc.uiee it e e
To prevent user from performing size adjustments on all objects.

Design/CPN Internal Functions Programmers Reference

TOC-9



Design/CPN Internal Functions Programmers Reference

Chapter 6 (cont'd)
User Interface Functions
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Part 2: Diagram Functions

Chapter 8
Converting Auxiliary Objects to CPN Objects

MBKECPNPAGE. ......e ettt

Converts a newly created Design page into a CPN page.

MAKEGIODDEC. ... nnnnnnnnnnnns

Converts an auxiliary node into a CPN global declaration.

MaKETEMPDEC. ... .cci ettt e e e enne e e ennes

Converts an auxiliary node into a CPN temporary declaration.

IMAKELOCDIEC. ...ttt e e e e e e e ae e e e e e e e e eeeaaens

Converts an auxiliary node into a CPN local declaration.

IMAKEPIACE. ...

Converts an auxiliary node into a CPN place.

IMIAKE TTANS. ...ttt e e e e e e e e et e e e e e e e e e e eene e e eeeeeeeeennnnnns

Converts an auxiliary node into a CPN transition.

IMIAKEAIC. ..ottt e e e e e e e e e e e e e e e e e e e e eaaeae s

Converts an existing connector into a CPN arc.

IMEAKEINGIMIE. ...ttt et e et e e e e e e e e e e e e e e e e e

Converts an auxiliary node into a CPN name region.

IMIAKEC OO ... et e e e e e et e e e e e e e e e e e ee e e e e eeeaaeaee

Converts an auxiliary node into a CPN color set region.

MAKEINIEIMAIK. ..ottt e e e e e e e e e e e e aaaee

Converts an auxiliary node into a CPN initial marking region.

MAKEGUAI. ... ..ot e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeees

Converts an auxiliary node into a CPN guard region.

MaAKECOUESEQ........eviie ittt e e s e e e e e e eraee s

Converts an auxiliary node into a CPN code segment region.

M A T et e e e e e e e e e e e e e e e e e e e e e e e e aeaeeannaes

Converts an auxiliary node into a CPN time region.

MaKEPTIMEPAJE. ......cccuieeciie ettt e et e e e s e e e nsaeennreeens

Flags a CPN page node as a prime page.

MAKEATCEXD....ee ittt e e e e re e e annee s

Converts an auxiliary node into a CPN arc expression region.
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Chapter 9
Creating CPN Hierarchies

MAKEINPOI. ... e

Converts a CPN place into a CPN input port node.

IMAKEOULP O ... et e e e e e e e e e e e e e e e e e eereennaaa s

Converts a CPN place into a CPN output port node.

MAKEINOULPOI. . ...ttt e e e e e e e e e ns

Converts a CPN place into a CPN input/output port.

MAKEGENPOI. ...

Converts a CPN place into a CPN general port.

MAKETTANSSUD. ..o et e e e e e e e e e e e e e e e eeennns

Converts a CPN transition into a CPN substitution transition.

ASSIGNPOM. ...ttt b e et n e

Assigns a CPN port node to a CPN socket node.

MaKEGIODAIPIACEUS. ... ..ottt

Creates a CPN global fusion set and adds a CPN place to it.

MakePagePIlaCeFuUS............oouii i

Creates a CPN page fusion set and adds a CPN place to it.

MAKEINSIPIACEIFUS. ... e

Creates a CPN instance fusion set and adds a CPN place to it.

AAATOGIODAIPIACEFUS. ...ttt

Adds a CPN place to a CPN global fusion set.

AdATOPAQEPIACEFUS........c.eiiie e

Adds a CPN place to a CPN page or instance fusion set.

AdATOGIODAITIANSFUS. ... e e e

Adds a CPN transition to a CPN global fusion set.
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Adds a CPN transition to a CPN page or instance fusion set.

Chapter 10
Accessing CPN Diagram Structure

[SGIODAIPIACEIFUS..... ..ottt e e e

Verifies if a string is used as a global fusion set name.
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Chapter 10 (cont’d)
Accessing CPN Diagram Structure

ISPAQEPIACEFUS........cceei ettt e snae e enre e

Verifies if a string is used as a page or instance fusion set name.

Verifies if a CPN place or transition is a CPN port node.

GEtPAgENAME.......ei e

Gets the text of the name of a CPN page.

Gets the ID of the CPN name region of a CPN place or transition.
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Gets the ID of the CPN color set region of a CPN place.

LT 111> U TR TTRRTRRRTRRRRTI

Gets the ID of the CPN initial marking region of a CPN place.

GRIGUAIT. ... ettt e e e e e e e e e e et e e e e e e e eeeeeeeeanaeeeeeeaenennnns

Gets the ID of the CPN guard region of a CPN transition.

G TIMNIC . et e e e e e e e et e e e e e e e e e e e e eaa e e e eeeeeennnans

Gets the ID of the CPN time region of a CPN transition.

(€12 (@00 (=307 =T SR

Gets the ID of the code segment region of a node.

GRLAICEXD . .ttt

Gets the ID of the CPN arc expression region of a CPN arc.

L €1=] 1 0] o FETTT TR

Gets the ID of the CPN port region of a CPN place or transition.

GRIFUSION. ...,

Gets the ID of the CPN fusion set region of a place.
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Gets information on CPN objects.
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Chapter 11
Obtaining CPN Simulation Information

ISPAQEINCIUAEM........cc.eeeeeecee e e

Verifies if a CPN page is included in the current simulation.

ISPAgEPIOPOSEM.......oeiiiciiee e

Verifies if a page participates in occurrence set calculation.

ISPAGEODSEIV.....c.eeeieti ettt

Verifies if a CPN page is observable in the current simulation.

£ = To =T @ Lo = 2SS
Verifies if the transitions of a page execute with code segments.

[SPAGEAULO.......eeiii it e e e e s e nraeeenans

Verifies if a CPN page participates in an automatic run.

GetPAgEMOUEBALT........ee et e e e sneeeeneeas

Gets the simulation mode attributes for a CPN page.

ISSUDTIANSINCIUAE. ...... .ot e e e e e e

Verifies if a subpage is included in the current simulation.

ISSUDTTIaNSPIOPOSEQ.......cccoiiieiee e

Verifies if a subpage participates in occurrence set calculation.

[SSUD TIANSODISEIV. ... ettt e e e e e ee e e e e eenans

Verifies if the subpage of a substitution transition is observable.

ISSUDTIANSCOUE......coiiiiiiee e
Verifies if transitions of a subpage execute with code segments.

[SSUDTIANSAULO. ...t e e et e e et e e e e e ee e e eeeeeeneeeeaeees

Verifies if a subpage participates in an automatic run.

GetSUDTIANSMOBALL ... et e e

Gets the simulation mode attributes for a subpage.

ISPAQEPTIME. ...ttt e e e nne e nes

Verifies if a CPN page is a prime page.

GEetPAGEMUIL. ...

Gets the multiplicity of a CPN page.

GEIPAJEINSIS......coiiii et

Gets the IDs of CPN page instances.

GetPagelNSINAIME......cooi it

Gets the name of a CPN page instance.
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Chapter 11 (cont’'d)
Obtaining CPN Simulation Information
GEtPageINSICOMP...ceiiiiiiiiiieiee e s ee e s 11-18
Gets the ID of a CPN page instance compound node.

GetMarkiNgCOUE..........ooiiiiieecie et e e e ennes 11-19
Gets the ML code for accessing the marking of a CPN place.

GetChangeMarkingCOUE.........couei it 11-20
Gets the ML code for changing the marking of a CPN place.
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Part 3: Reporting Functions

Chapter 12
Statistical Variable Functions

SVAVIG. et

Returns the average value of a statistical variable.

LY 070 15 | | T

Returns the number of times SV'upd has been called

O VA E (1 (=] | AT EUTPRTTRRRRTT

Creates an integer statistical variable.

XY {155 PR RUTRTTRRTR TR

Returns the first value of a statistical variable.

SV, e

Initializes a statistical variable.

Updates a statistical variable.

SV VAIUE. ...ttt e e et e e e e e e e e ee e e e eeeeaen

Returns the current value of a statistical variable.

YV A =1 TR

Returns the variance of a statistical variable.
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Chapter 13
Overview of Chart Functions
Table of Chart FUNCHIONS........cooeeeeeeee et

Chapter 14
Bar Chart Functions
T O ol (=T =PRSS
Creates a bar chart.

BC _clear_Chart..........ocoo e
Clears a bar chart.

BC AEIEBLE.... oot e rreas
Deletes a bar chart.

T O €= (@00 ST o PSR
Gets the ID of the CPN code segment region of a bar chart.

= T @ T S od 1 = g SRR
Initializes a bar chart.

[T @ U]l I o= 1 (g F= 10 4=
Updates the partnames in a bar chart.

BC _UPA _tIle.. e
Updates the title of a bar chart.

L (O 0o To [ o = U PPRSRRN
Updates the current bar of a history bar chart.

HC_UPd_DarNameS..........coociieiiie e stee et e e e e e e e nae e
Updates the barnames in a history bar chart.

[ (O U o o [ o3 = T SO PSSP
Updates bars in a history bar chart.

SC_UPA DA e
Updates a bar of a snapshot bar chart.

SC_UPA_DArMAMIES.......eeieiiiec e
Updates the barnames in a snapshot bar chart.

SC UPA_CRAN......oii i
Updates bars in a snapshot bar chart.

] O oo [ o > g PR STS
Updates a part for the bars of a snapshot bar chart.
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Chapter 15
Line Chart Functions
I O o3 (== 1RSSR 15-3
Creates a line chart.

O o (== = PRSP SPRRRI 15-8
Deletes a line chart.

O CT < (o]0 [SIT=T s F RO P PSPPI PR 15-9
Gets the ID of the CPN code segment region of a line chart.

(IO 1 o1 i 2= ¢ CO PP RPP 15-10
Initializes a line chart.

LC _UPA _@XISNAIMES......ccutiiieeiiiiiie e eiitee e e et e e e e st e e e e st e e e e e s e e e s anstreeeeannnaeeas 15-11
Updates the axis names in a line chart.

IO U7 oo [ o = 5 PSS SSPSSPRR 15-12
Updates lines in a line chart.

IO U7 oo I 11T SRS 15-13
Updates a line of a line chart.

LC _UPd_INENAMES.......ooeiiiiiie ettt et e e e s nrae s 15-14
Updates the line names in a line chart.

LC _UPO_PIINE. ..t 15-15
Updates the fill pattern for a line terminator in a line chart.

IO VT oo I 1[N URSSRN 15-16
Updates the title of a line chart.
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Appendix A: Version 1.9 Chart Functions

Chapter Al

Overview of Version 1.9 Chart Functions
Contents Of APPENTIX A......ooiiiieiie et Al-1
Obsolescence of Version 1.9 Chart FUNCLIONS..........oovvvvieiiiiiviieeceeeeee e Al-1
Table of Version 1.9 Chart FUNCHONS.......coooiiiiiiiiiieeeiecieee e Al-1
Creating @ Chart PAge...........ccoiiie ittt Al-2
Positioning a Chart 0N @ Page...........oociiiiiiii i Al-2

Chapter A2

Version 1.9 Bar Chart Functions
= O o (ST (TR A2-2

Creates a bar chart.

1O [T ol o | OSSPSR A2-6
Declares an integer bar chart.

BCIEIBTE. ... e A2-7
Deletes an integer bar chart.

BCUPA_COL.. e A2-8
Updates columns in an integer bar chart.

2 T@A T oo N 1 7= Lo TS A2-10
Updates legend labels on an integer bar chart.

=T @A oo [ 101 SRS A2-11
Updates rows in an integer bar chart.

1O 0] o o [ 7= To USSP P PP A2-13
Updates row labels on an integer bar chart.

Chapter A3
Version 1.9 History Chart Functions
HOCICIBALE. ...t A3-2
Creates a history bar chart.

[ (O30 [T o o | RS PRRSP A3-6
Declares an integer history bar chart.

[ (O30 (== = SRR A3-7
Deletes an integer history bar chart.
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Chapter A3 (cont'd)
Version 1.9 History Chart Functions
[ (O 1S | = To OSSR A3-8
Updates column legend labels on an integer history bar chart.

[ (O 1S3 | SRR A3-9
Initializes columns in an integer history bar chart.

[ (O 0T (01 SR A3-11
Creates a new row in an integer history bar chart.

[ (O 1S =T RSSO A3-13
Updates row labels on an integer history bar chart.

Chapter A4

Version 1.9 Line Graph Functions
LGICIALE. ...ttt ettt e e e e e e e nr e e e e e e enres A4-2
Creates a line graph.

o (=T o | SRS A4-6
Declares an integer line graph.

LGIEIBLR. ... e A4-7
Deletes an integer line graph.

I C U oTo = 1 = Lo TP A4-8
Updates axis labels for an integer line graph.

(R T{ oo [ =T FE TR TSURUPUPPTOPROUROPN A4-9
Updates legend labels on an integer line graph.

I oo [ 1 = 2SS A4-10
Updates an integer line graph.

LGUPA_PlINE...eeee e A4-12
Updates the pattern of an integer line graph.

Chapter A5
Version 1.9 Matrix Chart Functions
Y (O o3 (=T (=TT A5-2
Creates a matrix chart.

Declares an integer matrix chart.
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Chapter A5 (cont'd)
Version 1.9 Matrix Chart Functions
1Y (@802 (=T 1R Ab-2
Creates a matrix chart.

Declares an integer matrix chart.

@0 (=11 = T OSSR A5-6
Deletes an integer matrix chart.

1Y SRR A5-7
Updates the fill pattern in an integer matrix chart.

1 (@ T ] oo [ 1 v= o TSRS A5-9
Updates pattern legend labels on an integer matrix chart.

LT ST A5-10
Updates cell values in an integer matrix chart.
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A

AddToGlobalPlaceFus,
Addsa CPN placeto a CPN global fusion set; 9-11
AddToGlobalTransFus,
Adds a CPN transition to a CPN global fusion
set; 9-13
AddToPagePlaceFus,
Adds a CPN place to a CPN page or instance fusion
set; 9-12
AddToPageTransFus,
Adds a CPN transition to a CPN page or instance
fusion set; 9-14
AssignPort,
Assigns a CPN port node to a CPN socket node for a
CPN compound node; 9-7

B

BC'create,

Creates a bar chart; A2-2
BC'decint,

Declares an integer bar chart; A2-6
BC'delete,

Deletes an integer bar chart; A2-7
BC'upd_col,

Updates columns in an integer bar chart; A2-8
BC'upd_ltag,

Updates legend labels on an integer bar chart; A2-10
BC'upd_row,

Updates rows in an integer bar chart; A2-11
BC'upd_rtag,

Updates row labels on an integer bar chart; A2-13
BC clear_chart,

Clears a bar chart; 14-9
BC_create,

Creates a bar chart; 14-3
BC_delete,

Deletes a bar chart; 14-10
BC_GetCodeSeqg,

Getsthe ID of the CPN code segment region of a bar

chart; 14-11

BC_init_chart,

Initializes a bar chart; 14-12
BC_upd_partnames,

Updates the partnames in a bar chart.; 14-13
BC_upd_title,

Updates the title of abar chart; 14-14
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C

Color Table Indices,
Integer constants which index into the color
table; 1-2
Connector Tip Constants,
Integer constants to use for determining/setting
connector orientations; 1-3

D

DSFile_GetCurrentDiagName,
Gets the current diagram name; 3-2
DSFile_NameDialog,
Puts up afile selection dialog to obtain a filename
from the user; 3-3
DSRdAttr_ArrowHeadType,
Returns the connector head type; 3-4
DSRdAttr_ConnOrient,
Reads the orientation information for a
connector; 3-5
DSRdAttr_ConnPoints,
Reads the points of a connector of type
STRAIGHTCONN; 3-6
DSRdAttr_ConnProps,
Reads attributes for a given connector, or reads the
global attributes for connector creation; 3-7
DSRdAttr_GetConnEnds,
Reads the two node names for a connector; 3-8
DSRdAttr_GetMaxGroupSize,
Returns the maximum allowable size for an
aggregate; 3-9
DSRdAttr_GetObjectCenter,
Finds the current center coordinates of a page, node,
or region; 3-10
DSRdAttr_GetObjectFlags,
Allows the user to read various object flags; 3-11
DSRdAttr_GetObjectSize,
Finds the current width and height of a page, node, or
region; 3-12
DSRdAttr_GetObjectSubpage,
Gets the subpage ID if the object is a coarse object
(node or connector); 3-13
DSRdAttr_GetObjectType,
Reads the object type information associated with an
object’sD; 3-14
DSRdAttr_GetOwnedValue,
Reads the node’ s owned information; 3-15
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DSRdAttr_GetPageAttr,
Gets page (field) attributes; 3-16
DSRdAttr_GetParentNode,

Reads the parent information associated with a

page; 3-17
DSRdAttr_GetRegionld,

Reads the region identifier associated with a

region; 3-18
DSRdAttr_GetRepObject,

Reads the representative node or representative
connector information for a node or connector,
respectively; 3-19

DSRdAttr_GetShape,
Reads the object shape information associated with a
structure block in the model; 3-20
DSRdAttr_GetTextDefaults,
Allows user to read default text attributes; 3-21
DSRdAttr_GetType,
Reads the node type information associated with a
node; 3-22
DSRdAttr_InGroupM ode,
Reads the global variable for Group Mode; 3-23
DSRdAttr_NetElementType,

Reads the node type information from the structure
block or computes it based on the shape of the
object, if the object is aregion; 3-24

DSRdAttr_ObjectVisuals,
Reads the attributes of an object that affect its
appearance; 3-25
DSRdAttr_PageScale,
Reads the horizontal and vertical scale of a page; 3-26
DSRdAttr_PolyDefaults,

Allows the user to read the attributes of regular

polygons; 3-27
DSRdAttr_PolyPointCount,
Reads the number of pointsin a POLY GON or
REGPOLY;; 3-28
DSRdAttr_PolyPoints,
Reads the points of aPOLY GON or REGPOLY; 3-29
DSRdAttr_SegmentCurvature,

Returns the segment vertex curvature value for the

given connector; 3-30
DSRdAttr_SelectableFlag,

Reads the current value of the Global Selectable

flag; 3-31
DSRdAttr_TextPointSize,
This function reads the text point size of an
object; 3-32
DSStr_AttachPageToNode,
Attaches a subpage to a node and its environment; 2-2
DSStr_ClosePage,
Closes the given page, if it is open; 2-3

Index-2

DSStr_Coarsen,
Performs a coarsening of the specified page; 2-4
DSStr_ConnSubGraph,
Given a node, calculates the set of nodes in the
connected subgraph; 2-5
DSStr_CreateConn,
Creates a new connector between the specified
nodes; 2-6
DSStr_CreatelL abel,
Creates a new label at position (x,y); 2-7
DSStr_CreatelLine,
Creates a new line between points; 2-8
DSStr_CreateNode,
Creates anew node; 2-9
DSStr_CreatePolygon,
Creates a new polygon node; 2-10
DSStr_DeleteObject,
Deletes the designated object from the model structure
and frees all space occupied; 2-11
DSStr_GetConnOtherEnd,
Gets the other end of the specified connector; 2-12
DSStr_GetCurGroup,
Gets the members of the current group; 2-13
DSStr_GetCurObject,
Reads the ID of the currently selected object; 2-14
DSStr_GetCur Page,
Reads the ID of the currently selected page; 2-15
DSStr_GetDocld,
Gets the identification number of the current
diagram; 2-16
DSStr_GetlnternalConnList,
Gets all the connectors between a set of specified
nodes; 2-17
DSStr_GetNodelist,
Returns a list of nodes in a specified page; 2-18
DSStr_GetObjectConnlList,
Given an object (node or region), determines the
connectors that are attached to the object; 2-19
DSStr_GetObjectlnOutLists,
Given a node, determines the nodes that are input to it
and the nodes that are its outputs; 2-20
DSStr_GetObjectRegionList,
Determines the IDs of regionsin a parent; 2-21
DSStr_GetPageConnList,
Determines the IDs of connectorsin a page; 2-22
DSStr_GetPagelList,
Determines the IDs of pages in a document; 2-23
DSStr_GetParent,
Identifies the parent 1D of a page, node, connector or
region; 2-24
DSStr_GetTopParent,
Finds the node or connector parent of aregion; 2-25
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DSStr_IsPageOpen,
Tests whether a page is open or closed; 2-26
DSStr_IsValidObject,
Determines whether the object ID represents avalid
object in the document; 2-27
DSStr_MakeNodelntoRgn,
Changes designated object into aregion of designated
parent; 2-28
DSStr_MakeRgnintoNode,
Calls kernel function to make a region into a node, to
unregionize an object; 2-29
DSStr_MoveNodesToPage,
Moves a set of nodes to a new page; 2-30
DSStr_NewPage,
Creates a new page in the document; 2-31
DSStr_NewPageWithFlags,
Creates a new page in the document; 2-32
DSStr_PortNodesOnPage,
Returns alist of port nodes on a given page; 2-33
DSStr_SetCur Group,
Sets the current group, turning group mode on if it is
not already on; 2-34
DSStr_SetCurObject,
Changes the current object; 2-35
DSStr_SetCur Page,
Sets the current page; 2-36
DSStr_SetDiagM odified,
Sets the kernel Modified to TRUE or FALSE; 2-37
DSText_Append,
Adds text to an object. If the object already contains
text, the new text is appended to it; 5-2
DSText_Get,
Reads text from the Text Edit record associated with
an object I1D; 5-3
DSText_GetLength,
Determines length of text associated with an object
ID; 5-4
DSText_GetTextParent,
Returns the text parent of a node, connector, or
region; 5-5
DSText_IsModeOn,
Reads the current text state; 5-6
DSText_MaxLineLength,
Returns the width of the longest line of text of atext
record; 5-7
DSText_Put,
Writes the supplied text into the Text record
associated with amodel ID. Any text currently
in the model ID is deleted; 5-8
DSText_SetAttr,
Allows user to write text attributes for a given
object; 5-9
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DSText_SetDefaultFont,
Changes the default font; 5-10
DSText_SetDefaultJust,
Changes the default text justification; 5-11
DSText_SetDefaultSize,
Changes the default point size; 5-12
DSText_SetDefaultStyle,
Changes the default text style; 5-13
DSText_SetMode,
Writes the current text state; 5-14
DSUI_Align,
Aligns an object with respect to other objects; 6-2
DSUI_AskUser ToSelectPage,
Prompts user to select a page; 6-3
DSUI_AutoPan,
Pans the current page to make the specified object
visible; 6-4
DSUI_BeepUser,
Makes the machine BEEP; 6-5
DSUI_ChangeCur sor,
Changes the appearance of the cursor; 6-6
DSUI_CheckBounds,
Checks the user’ s desired value of adialog item
against the minimum and maximum, and
reguires the user to adjust it if necessary; 6-7
DSUI_Cleanup,
Cleans up the graphical structure of specified
page; 6-8
DSUI_Duplicate,
Duplicates a given set of nodes on a given page,
preserving their positions; 6-9
DSUI_GetlntegerValue,
To prompt the user for an integer value; 6-10
DSUI_GetString,
To prompt the user for astring; 6-11
DSUI_GetUserYesOrNo,
To prompt the user to make a two-way decision; 6-12
DSUI _Indicate,
Indicates a group of nodes and/or regions on the
screen; 6-13
DSUI_IndicateObject,
Draws the dot handles for the specified object; 6-14
DSUI_MakePageVisible,
Makes a page visible if is not currently visible; 6-15
DSUI_Merge,
Merges a group of nodes into atarget node; 6-16
DSUI_NoUndo,
To prevent Undo operations; 6-17
DSUI_PreventObjectAdjust,
To prevent user from performing size adjustments on
all objects; 6-18
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DSUI_Redraw,
Redraws the specified object; 6-19
DSUI_RestoreStatusBar,
Clears any message in the status bar, restoring the
normal display; 6-20
DSUI _SelectObject,
Prompts the user to select an object; 6-21
DSUI_SetObjectlndication,
To enable/disable the indicate dot feature for all
objects; 6-22
DSUI_SetRepConnDeleteM ode,
Sets the treatment of represented connector
deletion; 6-23
DSUI_SetStatusBar M essage,
Puts a message in the status bar; 6-24
DSUI_Spread,
Spreads a grouping of three or more nodes to achieve
equal space between them; 6-25
DSUI_UpdateCurrentPage,
Redraws the current page on the screen; 6-26
DSUI_User AckM essage,
Displays user supplied message as a modal
dialog; 6-27
DSUtil_DrawArc,
Calculates and draws a circular curve consisting of
line segments from a starting point to an
ending point around a given center point; 7-2
DSUtil_GetConnClipPoint,
Given a connector and an object at one end (secondary
attachment object), gets the clip point and puts
it directly into the points vector; 7-3
DSUtil_IsALabel,
Tellswhether an object is alabel; 7-4
DSUtil_LineTolnCoords,
Draws a line from the current pen position to a given
point; 7-5
DSUtil_Pause,
Pauses the specified number of time units. One unit
equals 1/60 of a second; 7-6
DSUtil_PointlnObject,
Determines if the given point is inside one of the
given object types on the current page; 7-7
DSUtil_PointsToWorld,
Converts from points (72 to the inch) to model
units; 7-8
DSUtil_PrintPages,
Allows the OA application to print any set of pages
with or without using the print dialog; 7-9
DSUtil_WorldToPoints,
Converts from model coordinates to points (72 to the
inch); 7-11

Index-4

DSWtAttr_AdjustObjectSize,

Allows the width and height of a page, node or region

to be changed; 4-2
DSWtAttr_ConnCurvature,

Writes the curvature value for the given

connector; 4-3
DSWtAttr_ConnEndlds,

Changes the connector ends information for a

connector; 4-4
DSWtAttr_ConnOrient,

Changes the orientation information for a connector,

or the default connector orientation; 4-5
DSWtAttr_ConnVisuals,
Writes attributes for a given connector, or writes the
global attributes for connector creation; 4-6
DSWtAttr_LineThickness,
Allows the user to control thickness of lines; 4-7
DSWtAttr_LineType,

Allows the user to control line type of an object

boundary; 4-8
DSWtAttr_ObjectFill Type,
Allows the user to control fill type of an object or
arrowhead; 4-9
DSWtAttr_ObjectFlags,
Allows the user to write various object flags; 4-10
DSWtAttr_ObjectPosition,

Moves the designated node or region to coordinate

position (x,y); 4-12
DSWtAttr_ObjectVisuals,
Sets the attributes of an object that affect its
appearance; 4-13
DSWtAttr_Pagel nfo,
Changes page attributes; 4-15
DSWtAttr_Regionld,

Writes a user-designated region type for a

region; 4-16
DSWtAttr_RegularPolylnfo,

Allows the user to write the attributes of regular

polygons; 4-17
DSWtAttr_RepNodeld,

Writes the represented node or represented connector
information for a node or connector,
respectively; 4-18

DSWtAttr_SetConnPoints,

Writes the points of a connector of type
STRAIGHTCONN, replacing the old set of
points; 4-19

DSWtAttr_SetDefaultSelectable,

Writes the current value of the global Selectable

flag; 4-20
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DSWtAttr_SetPetriNodeType,
Writes the Petri node type information associated
with anode; 4-21
DSWtAttr_SetPolyPoints,
Writes the points of a POLY GON or REGPOLY,
replacing the old set of points; 4-22

G

GetArcExp,
Getsthe ID of the CPN arc expression region of a CPN
arc; 10-13
GetChangeMarkingCode,
Getsthe ML code for changing the marking of a CPN
place on a given CPN page instance; 11-20
GetCodeSeg,
Getsthe ID of the CPN code segment region of a CPN
transition or chart node; 10-12
GetColor,
Getsthe ID of the CPN color set region of a CPN
place; 10-8
GetCpnlinfo,
Gets information on CPN objects; 10-16
GetFusion,
Getsthe ID of the CPN fusion set region of a CPN
place or transition; 10-15
GetGuard,
Getsthe ID of the CPN guard region of a CPN
transition; 10-10
GetlnitMark,
Getsthe ID of the CPN initial marking region of a
CPN place; 10-9
GetMarkingCode,
Getsthe ML code for accessing the marking of a CPN
place on agiven CPN page instance; 11-19
GetName,
Getsthe ID of the CPN name region of a CPN place or
transition; 10-7
GetNameT ext,
Gets the text of the name region of a CPN place or
transition; 10-6
GetPagelnstComp,
Getsthe ID of a CPN page instance compound
node; 11-18
GetPagelnstName,
Gets the name of a CPN page instance; 11-17
GetPagel nsts,
Getsthe IDs of CPN page instances; 11-16
GetPageM odeAttr,
Gets the simulation mode attributes for a CPN
page; 11-7
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GetPageMult,
Gets the multiplicity of a CPN page; 11-15
GetPageName,
Gets the text of the name of a CPN page; 10-5
GetPort,
Getsthe ID of the CPN port region of a CPN place or
transition; 10-14
GetSubTransModeAttr,
Gets the simulation mode attributes for the subpage of
a CPN substitution transition; 11-13
GetTime,
Getsthe ID of the CPN time region of a CPN
transition; 10-11

H

HC'create,
Creates a history bar chart; A3-2
HC'decint,
Declares an integer history bar chart; A3-6
HC'delete,
Deletes an integer history bar chart; A3-7
HC'hist_init,
Initializes columns in an integer history bar
chart; A3-9
HC'hist_ltag,
Updates column legend labels on an integer history
bar chart; A3-8
HC'hist_row,
Creates anew row in an integer history bar
chart; A3-11
HC'hist_rtag,
Updates row labels on an integer history bar
chart; A3-13
HC_upd_bar,
Updates the current bar of a history bar chart; 14-15
HC_upd_barnames,
Updates the barnames in a history bar chart; 14-16
HC_upd_chart,
Updates barsin a history bar chart; 14-17

IsGlobalPlaceFus,
Verifiesif astring of charactersis used as a CPN place
global fusion set name; 10-2
I sPageAuto,
Verifiesif a CPN page participates in the automatic
run for the current ssimulation; 11-6

Index-5



Index

I sPageCode,

Verifiesif the CPN transitions of a CPN page are
executed with code segments in the current
simulation; 11-5

IsPagelncluded,

Verifiesif aCPN pageisincluded in the current
simulation; 11-2

| sPageObserv,

Verifiesif a CPN page is observable in the current
simulation; 11-4

| sPagePlaceFus,

Verifiesif astring of charactersis used as a CPN place
page or instance fusion set name; 10-3

| sPagePrime,

Verifiesif aCPN pageisaprime page; 11-14

| sPageProposed,

Verifiesif a CPN page participates in the occurrence
set calculation for the current simulation; 11-3

IsPort,

Verifiesif a CPN place or transition isa CPN port
node; 10-4

| sSubTransAuto,

Verifiesif the subpage of a CPN substitution
transition participates in the automatic run for
the current simulation; 11-12

IsSubTransCode,

Verifiesif the CPN transitions of the subpage of a
CPN substitution transition are executed with
code segments in the current simulation; 11-11

IsSubTranslncluded,

Verifiesif the subpage of a CPN substitution
transition is included in the current
simulation; 11-8

|sSubTransObserv,

Verifiesif the subpage of a CPN substitution
transition is observable in the current
simulation; 11-10

IsSubTransProposed,

Verifiesif the subpage of a CPN substitution
transition participates in the occurrence set
calculation for the current simulation; 11-9

L

L C_create,
Creates aline chart; 15-3
LC_delete,
Deletes aline chart; 15-8
LC_GetCodeSeq,
Getsthe ID of the CPN code segment region of aline
chart; 15-9

Index-6

LC _init_chart,

Initializes aline chart; 15-10
LC_upd_axisnames,

Updates the axis names in aline chart.; 15-11
LC_upd_chart,

Updates linesin aline chart; 15-12
LC_upd_line,

Updates a line of aline chart; 15-13
LC_upd_linenames,

Updates the line names in a line chart; 15-14
LC_upd_pline,

Updates the fill pattern for aline terminator in aline

chart; 15-15

LC_upd_title,

Updates the title of aline chart; 15-16

L G'create,

Creates aline graph; A4-2
L G'decint,

Declares an integer line graph; A4-6
LG'delete,

Deletes an integer line graph; A4-7
LG'upd_atag,

Updates axis labels for an integer line graph; A4-8
LG'upd_line,

Updates an integer line graph; A4-10
LG'upd_ltag,

Updates legend labels on an integer line graph; A4-9
LG'upd_pline,

Updates the pattern of an integer line graph; A4-12

M

MakeArc,
Converts an existing connector into a CPN arc; 8-8
M akeArcExp,
Converts an auxiliary node into a CPN arc expression
region; 8-16
M akeCodeSeg,
Converts an auxiliary node into a CPN code segment
region; 8-13
MakeColor,
Converts an auxiliary node into a CPN color set
region; 8-10
MakeCpnPage,
Converts a newly created Design page into a CPN
page; 8-2
MakeGenPort,
Converts a CPN place or transition into a CPN
general port node; 9-5
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MakeGlobalPlaceFus,
Creates a CPN global fusion set and adds a CPN place
toit; 9-8
MakeGlobDec,
Converts an auxiliary node into a CPN global
declaration; 8-3
MakeGuard,
Converts an auxiliary node into a CPN guard
region; 8-12
MakelnitMark,
Converts an auxiliary node into a CPN initial
marking region; 8-11
MakelnOutPort,
Converts a CPN place or transition into a CPN
input/output port node; 9-4
MakelnPort,
Converts a CPN place or transition into a CPN input
port node; 9-2
M akel nstPlaceFus,
Creates a CPN instance fusion set and adds a CPN
place to it; 9-10
M akeL ocDec,
Converts an auxiliary node into a CPN local
declaration; 8-5
MakeName,
Converts an auxiliary node into a CPN name
region; 8-9
MakeOutPort,
Converts a CPN place or transition into a CPN output
port node; 9-3
M akePagePlaceFus,
Creates a CPN page fusion set and adds a CPN placeto
it; 9-9
M akePlace,
Converts an auxiliary node into a CPN place; 8-6
M akePrimePage,
Flags a CPN page node as a prime page; 8-15
MakeTempDec,
Converts an auxiliary node into a CPN temporary
declaration; 8-4

MakeTime,
Converts an auxiliary node into a CPN time
region; 8-14

MakeTrans,
Converts an auxiliary node into a CPN transition; 8-7
MakeTransSub,
Converts a CPN transition into a CPN substitution
transition; 9-6
MC'create,
Creates a matrix chart; A5-2
MC'dec,
Declares an integer matrix chart; A5-5
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M C'delete,
Deletes an integer matrix chart; A5-6
MC'fill,
Updates the fill pattern in an integer matrix
chart; A5-7
MC'upd_ltag,
Updates pattern legend labels on an integer matrix
chart; A5-9
MC'write,
Updates cell valuesin an integer matrix chart; A5-10
Miscellaneous Constants,
Miscellaneous integer constants for use with a variety
of functions; 1-4

N

Node and Connector Shapes,

Symbolic integer constants for node shapes; 1-5
Node Types,

The different types of nodes as integer constants; 1-6

O

Object Flags,
Integer flags used to read and set properties of
objects; 1-7
Object Types,
The different types of objects as integer
constants; 1-8

P

Print Options,
Constants for use with printing commands; 1-9

S

SC_upd_bar,

Updates a bar of a snapshot bar chart; 14-18
SC_upd_barnames,

Updates the barnames in a snapshot bar chart; 14-19
SC_upd_chart,

Updates bars in a snapshot bar chart; 14-20
SC_upd_part,

Updates a part for the bars of a snapshot bar

chart; 14-21
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SV'avrg,
Returns the average value of a statistical
variable; 12-2
SV'count,
Returns the count of the number of times SV'upd has
been called on a statistical variable; 12-3
SV'createint,
Creates an integer statistical variable; 12-5

SV'first,
Returns the first value of a statistical variable; 12-6
SV'init,
Initializes a statistical variable; 12-7
SV'max,
Returns the max of the values of a statistical
variable; 12-8
SV'min,
Returns the min of the values of a statistical
variable; 12-9
SV'ss,

Returns the sum of all sguares of the values of a
statistical variable; 12-10
SV'ssd,
Returns the sum of the squares of deviation of a
statistical variable; 12-11
SV'std,
Returns the standard deviation of a statistical
variable; 12-12
SV'sum,
Returns the sum of the values of a statistical
variable; 12-13
SV'upd,
Updates a statistical variable; 12-14
SV'value,
Returns the current value of a statistical
variable; 12-15
SV'vari,
Returns the variance of a statistical variable; 12-16

T

Text Fonts,
Integer constants for identifying various text
fonts; 1-10
Text Justification,
Integer constants for identifying the various text
justifications; 1-11
Text Styles,
Integer constants for identifying the various text
styles; 1-12
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PART 1

Graphical Functions






Introduction
to Part 1

Contents of Part 1
Part 1 isdivided into the following chapters:
Symbolic Constants
Functions for Accessing Graphica Structure
Functions for Reading Attributes
Functions for Writing Attributes
Text Functions
User Interface Functions
Utility Functions

Within each chapter, the functions are listed a phabetically by func-
tion name.

Measurement Units

There are 72 points to the inch.

Coordinate System

The center of apageis described by the coordinate pair (0,0).
Coordinates above and to the left of center are negative; coordinates
below and to the right of center are positive.
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Chapter 1

Symbolic Constants

Symbolic Constants

The symbolic constants listed in this chapter are used by many
Design/CPN internal functions.

The dictionary of symbolic constants begins on the next page
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Color Table Indices

Integer constants which index into the color table.

Values

BLACK
BLUE
BROWN
DK_BROWN
DK_GRAY
DK_GREEN
DK_PURPLE
LT BLUE
LT GRAY
LT_GREEN
LT_PURPLE
MED_GRAY
ORANGE
RED

WHITE
YELLOW
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Symbolic Constants

Connector Tip Constants

Integer constants to use for determining/setting connector orienta-
tions.

Values

BOTHDIR
FROMOTHERNODE
NODIR

TONODE1
TONODE2
TOOTHERNODE
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Graphical Functions

Miscellaneous Constants

Miscellaneous integer constants for use with a variety of functions.

Values

ARROWHEADTY PE
BLOCKSIZE
BOXHEIGHT
BOXWIDTH
CHEADLENGTH
CHEADWIDTH
CONNECTORSHAPE
CONNTEXTBOXHEIGHT
CONNTEXTBOXWIDTH
CORNERRADIUS
ELLHEIGHT
LEFTBRACKETS
LEFTDELIM
NET_STATE
NET_TRANS

ORIENT

POINTSIZE
REF_NOTOWN
REF_OWN
RIGHTBRACKETS
RIGHTDELIM
SEGMENTCURVATURE
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Node and Connector Shapes

Symbolic integer constants for node shapes.

Values

CURVESIDECONN
CURVETOPCONN
ELLIPSE
PICTURE

POLY GON
RECTANGLE
RNDRECT
STRAIGHTCONN
WEDGE
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Graphical Functions

Node Types

The different types of nodes as integer constants.

Values
CONNECTOR TYPE

NODE _TYPE
REGION_TYPE
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Object Flags

Values

Integer flags used to read and set properties of objects.

FRONT
INVISIBLE
NOTFRONT
VISIBLE
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Graphical Functions

Object Types

Values

The different types of objects asinteger constants.

ANY_TYPE
CONNECTOR_TYPE
DIAGRAM_TYPE
FIELD TYPE
FORMULA_TYPE
INSCRP_TYPE
NODE_TYPE
OPER TYPE
PAGE_TYPE
REGION_TYPE
SOPND_TYPE
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Symbolic Constants

Print Options

Constants for use with printing commands.

Description

P ALL_PAGES
P_PAGE_LIST
P_PAGE_RANGE
P_USE_DIALOG
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Text Fonts

Integer constants for identifying various text fonts.

Values

ApplFont
Athens
Cairo
Courier
Geneva
Helvetica
London
LosAngeles
Modern
Monaco
NewY ork
Roman
SanFran
Script
Symbol
System
SystemFont
Tdiesn
Termind
Times
TmsRoman
Toronto
Venice
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Symbolic Constants

Text Justification

Integer constants for identifying the various text justifications.

Values
Centered

L eftdustification
RightJustification
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Graphical Functions

Text Styles

Integer constants for identifying the various text styles. To get
combinations of styles, add together the constituent styles.

Values

Bold
Condense
Extended
ltalic
Outline
PlainText
Shadow
Underline
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Chapter 2

Functions for Accessing
Graphical Structure

Functions for Accessing Graphical Structure

The functions described in this chapter create, modify, and return
the attributes of the graphical structure of a net.

The dictionary of functions for accessing graphical structure begins
on the next page.
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Graphical Functions

DSStr_AttachPageToNode

Synopsis

Description

Arguments

Return value

Exceptions

Attaches a subpage to anode and its environment.

DSStr _Att achPageToNode:
{node: int,
page: int,
mat chnodes: int |ist,
repnodes: int list} -> unit
exception EXStr_ AttachPageToNode: unit

This routine attaches a node to apage. If the page is a subpage, this
routine can be used to create connectors between the ‘node’ and
‘matchnodes’ that are designated to represent ‘repnodes (which are
the port nodes on the subpage). The arguments ‘ repnodes’ and
‘matchnodes’ should be empty lists if the page is not a subpage or if
no connectors should be created.

node ID of node to contain non-owned refinement.
page ID of subpage.

matchnodes  List of node IDsto match rep nodes.
repnodes List of rep node IDs.

None.

Raised if unsuccessful.
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Accessing Graphical Structure

DSStr_ClosePage

Closes the given page, if it isopen.

Synopsis
DSStr_C osePage : int -> unit
exception EXStr_Cl osePage : unit

Description
Closes the given page, if it isopen. If the page being closed isthe
current page, it isup to the caller to ensure that thereisavalid cur-
rent page once the close has been done.

Arguments

ID of pageto close.

Return value

None.

Exceptions

Raised if the argument is bad.
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DSStr_Coarsen

Synopsis

Description

Arguments

Return value

Exceptions

Performs a coarsening of the specified page.

DSSt r _Coar sen:
{page: int,
nodes: int |ist,
node: int} -> int
exception EXStr_Coarsen : unit

This routine coarsens a node on the specified page, creating a sub-
page of this node and moving the nodes identified in ‘nodes’ to the
subpage. If thelist is empty, the routine will move al nodes
bounded by ‘node’ to the subpage. If ‘node’ isO, the user will be
asked to create one. In that case, the application can determine the
identity of the coarse node by calling DSRdAttr_GetParentNode()
with the return value of DSStr_Coarsen (the new subpage) asits ar-
gument.

page ID of page to coarsen.
nodes List of node IDsto be moved.
node ID of node to contain subpage. If ‘node’ =0

routine will ask the user to create one.

Returns ID of subpage.

Raised if unsuccessful.
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DSStr_ ConnSubGraph

Synopsis

Description

Arguments

Return value

Exceptions

Given anode, calculates the set of nodes in the connected subgraph,
that is, those reachable by connector from the given object.

DSStr_ConnSubGraph : int ->int |ist
exception EXStr_ConnSubG aph : unit

Given anode, calculates the set of nodes in the connected subgraph,
that is, those reachable by connector from the given object. If the
number of nodesis greater than morphmax, an exception is raised.

ID of node or region.

Returns alist of 1Ds of reachable nodes.

Raised if unsuccessful.
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DSStr_CreateConn

Synopsis

Description

Arguments

Return value

Exceptions

Creates anew connector between the specified nodes.

DSSt r _Cr eat eConn:
{page: int,
nodel: int,
node2: int} -> int
exception EXStr_CreateConn : unit

Create a new connector between the specified nodes. The visual at-
tributes of the connector (line pattern and thickness, fill pattern,
boundary visibility) are determined by their current default values.
In addition, the shape and orientation of the connector are deter-
mined by their default values.

page ID of page in which object should be made.
nodel ID of the first node.
node2 ID of the second node.

Returns ID of connector.

Raised if unsuccessful.
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Accessing Graphical Structure

DSStr_CreatelLabel

Creates anew label at position (x,y). Thelabel will be sized tofit its
text.

Synopsis
DSStr_Creat eLabel :
{page: int,
X: int,
y: int,
w. int,
h: int,

text: string} -> int
exception EXStr_CreatelLabel : unit

Description

This routine creates a new label node.

Arguments
page ID of page in which label should be made.
X,y Desired x and y coordinates of |abel center.
w,h Initial width and height of label.
text Text to be placed in label.

Return value

Returns ID of labdl.

Exceptions

Raised if unsuccessful.
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Graphical Functions

DSStr_CreatelLine

Creates anew line between points.

Synopsis

DSStr _CreateLi ne:
{page: int,
points: int list} ->int

exception EXStr_CreatelLine : unit

Description

This routine creates anew line.

Arguments

page ID of pagein which label should be made.
points x and y coordinates of the origin and end of theline.

Return value

Returns 1D of line.

Exceptions

Raised if unsuccessful.

2-8 Design/CPN Internal Functions Programmer's Reference



Accessing Graphical Structure

DSStr_CreateNode

Synopsis

Description

Arguments

Return value

Exceptions

Creates a new node.

DSStr _Cr eat eNode:

{page: int,
X: int,
y: int,
W. int,
h: int

shape: int} -> int
exception EXStr_CreateNode : unit

Creates anew node. Node will be placed with center (x,y) specified
in model coordinates. Width and height in model coordinates.
RECTANGLE or RNDRECT will be at element
(neteltyp=NET_TRANS). ELLIPSE, WEDGE or any POLY will be
an s element (neteltyp=NET_STATE). The visual attributes of the
node (line pattern and thickness, fill pattern, boundary visibility) are
determined by their current default values.

page ID of page for new object.

X x coordinate of node center.

y y coordinate of node center.

w Desired width of node (not applicable to polygons).
h Desired height of node (not applicable to polygons).

shape Desired shape of node.

Returns 1D of node.

Raised if unsuccessful.
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Graphical Functions

DSStr_CreatePolygon

Synopsis

Description

Arguments

Return value

Exceptions

Creates a new polygon node.

DSStr_Cr eat ePol ygon:
{page: int,
points: int list} -> int
exception EXStr_CreatePol ygon : unit

Creates anew polygon node. The visua attributes of the node (line
pattern and thickness, fill pattern, boundary visibility) are deter-
mined by their current default values.

page ID of page for new object.
points ID list for the points.

Returns ID of polygon.

Raised if unsuccessful.

2-10 Design/CPN Internal Functions Programmer's Reference



Accessing Graphical Structure

DSStr_DeleteObject

Synopsis

Description

Arguments

Return value

Exceptions

Deletes the designated object from the model structure and frees all
Space occupied.

DSStr _DeleteCbject : int -> unit
exception EXStr_Del eteCbject : unit

The designated node, region, or connector is deleted from the dia-
gram structure and all space occupied isfreed. Any connectors at-
tached to a node or region, and any regions (and their regions and
connectors, etc.) of the designated object are also deleted.

ID of object to be deleted.

None.

Raised if unsuccessful.
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DSStr_GetConnOtherEnd

Synopsis

Description

Arguments

Return value

Exceptions

Gets the other end of the specified connector.

DSStr_Get ConnQt her End:

{node: int,
conn: int} ->

{other: int,
dir: int}

exception EXStr_Get ConnQt herEnd : unit

Gets the other end of the specified connector. Given anode and a
connector originating/terminating from/at it, this function will return
the node at the other end of the connector. It will also return the di-
rection of the connector relative to the specified node.

node ID of the current node.

conn ID of the current connector to ‘node’.

other ID of the node at the other end of ‘conn’.
dirNODIR If ‘conn’ has no arrowheads.
TOOTHERNODE If “‘conn’ isdirected away from ‘node’.
FROMOTHERNODE If ‘conn’ isdirected towards ‘ node'.
BOTHDIR If ‘conn’ has an arrowhead at both ends.

Raised if unsuccessful.
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DSStr_GetCurGroup

Gets the members of the current group.
Synopsis
DSStr_GetCurGoup : unit ->int |ist

exception EXStr_GetCurGoup : unit

Description

Gets the members of the current group.

Arguments

None.

Return value

List of node IDs in the current group.

Exceptions

Raised if unsuccessful.
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Graphical Functions

DSStr_GetCurObject

Reads the ID of the currently selected object.

Synopsis

DSStr_GetCurObject : unit -> int

Description
This routine reads the identification number of the currently selected
node, region, or connector. Thisisthe same information that
appears in the Get Info box.

Arguments

None.

Return value

Returnsthe ID of currently selected object.
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Accessing Graphical Structure

DSStr_GetCurPage
Readsthe ID of the currently selected page.

Synopsis

DSStr_Get CurPage : unit -> int

Description

This routine reads the identification number of the current page.

Arguments

None.

Return value

Returnsthe ID of currently selected page.
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Graphical Functions

DSStr_GetDocld

Synopsis

Description

Arguments

Return value

Exceptions

Gets the identification number of the current diagram.

DSStr_GetDocld : unit -> int
exception EXStr_GetDocld : unit

The diagram object isthe root object of a diagram. Thisfunction re-
turns the identification number of the diagram object.

None.

The ID of the diagram object.

Raised if unsuccessful.
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Accessing Graphical Structure

DSStr_GetInternalConnList

Gets all the connectors between a set of specified nodes.

Synopsis
DSStr_Getlnternal ConnList : int list ->int |ist
exception EXStr_GCetlnternal ConnList : unit
Description
Given a set of nodes, this function determines al the connectors
which interconnect any two nodes in the specified set. It returnsa
list of all such connectors.

Arguments

List of node IDs.

Return value

List of connector IDs.

Exceptions

Raised if unsuccessful.
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Graphical Functions

DSStr_GetNodeList

Returnsalist of nodesin a specified page.
Synopsis
DSStr_GetNodeList : int ->int |ist

exception EXStr_ GetNodelList : unit

Description

Returnsalist of nodesin a specified page.

Arguments

ID of page.

Return value

List of node IDs.

Exceptions

Raised if unsuccessful.
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Accessing Graphical Structure

DSStr_GetObjectConnList

Given an object (node or region), determines the connectors that are
attached to the object.

Synopsis
DSStr_Get Cbj ectConnList : int ->int |ist
exception EXStr_Get Obj ect ConnList : wunit

Description
This routine determines the connectors that are attached to the desig-
nated node or region.

Arguments

ID of object.

Return value

List of connector IDs.

Exceptions

Raised if unsuccessful.
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Graphical Functions

DSStr_GetObjectInOutLists

Synopsis

Description

Arguments

Return value

Exceptions

Given anode, determines the nodes that are input to it and the nodes
that are its outputs.

DSStr_Get bj ectInCQutLists: int ->
{ins: int list,
outs: int list}
exception EXStr_GCGet CbjectInCQutLists : unit

This routine determines which nodes are connected to a specified
node and classifies them asinputs or outputs. An input node has &i-
ther no arrowheads or an arrowhead entering the specified node. An
output node has either no arrowheads or an arrowhead pointing
away from the specified node.

ID of node.
ins ID list of input connectors.
outs ID list of output connectors.

Raised if unsuccessful.
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Accessing Graphical Structure

DSStr_GetObjectRegionList

Determines the IDs of regionsin a parent.

Synopsis

DSStr_ Get Obj ectRegionList : int ->int |ist
exception EXStr_ GCet Obj ect Regi onList : unit

Description

Determines the IDs of regionsin a parent.

Arguments

ID of parent.

Return value

ID list of regions.

Exceptions

Raised if unsuccessful.
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DSStr_GetPageConnlList

Determines the IDs of connectorsin a page.
Synopsis
DSStr_Get PageConnList : int ->int |ist

exception EXStr_Get PageConnList : unit

Description

Determines the IDs of connectorsin a page.

Arguments

ID of page.

Return value

ID list of connectors.

Exceptions

Raised if unsuccessful.
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DSStr_GetPagelList

Determines the IDs of pagesin adocument.

Synopsis

DSStr_GetPageList : unit ->int |ist
exception EXStr_ GCetPagelList : unit

Description

Determines the IDs of pagesin adocument.

Arguments

None.

Return value

ID list of pages.

Exceptions

Raised if unsuccessful.
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Graphical Functions

DSStr_GetParent

Synopsis

Description

Arguments

Return value

Exceptions

Identifies the parent 1D of a page, node, connector or region.

DSStr_GetParent : int -> int
exception EXStr_GetParent : unit

Identifies the parent 1D of apage, node, connector or region. The
parent of a page isalways ROOT_STRUCT. The grandparent of a
node or connector is aways a page. The grandparent of aregionisa
node or a connector, or aregion when we alow recursive regions.

ID of object whose parent is sought.

Returns ID of parent.

Raised if unsuccessful.
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DSStr_GetTopParent

Synopsis

Description

Arguments

Return value

Exceptions

Finds the node or connector parent of aregion.

DSStr_Get TopParent : int -> int
exception EXStr_Get TopParent : unit

Starting at the specified region, finds the node or connector parent of
that region. Region may be any number of child levels below the
node or connector.

ID of region.

Return 1D of node/conn.

Raised if unsuccessful; in particular if the argument is not aregion.
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DSStr_IsPageOpen

Synopsis

Description

Arguments

Return value

Exceptions

Tests whether a page is open or closed.

DSStr | sPageOpen : int -> bool
exception EXStr | sPageOpen : unit

This routine tests whether a page is open or closed.

ID of page to test.

Returns TRUE if page open, FALSE if closed.

Raised if pageisnot valid.
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DSStr_IsValidObject

Determines whether the object 1D represents avalid object in the
document.
Synopsis

DSStr_IsValidOhject : int -> bool

Description
This routine ascertains whether an object isavalid object in the dia-
gram.

Arguments

ID of the object.

Return value

Returns TRUE if the system can validate the existence of the object
number, FALSE if not.
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DSStr_MakeNodelntoRgn

Synopsis

Description

Arguments

Return value

Exceptions

Changes designated object into aregion of designated parent.

DSSt r _MakeNodel nt oRgn:
{obj: int,
parent: int} -> unit
exception EXStr_MakeNodel ntoRgn : unit

Changes the designated object into aregion of the designated parent.
If the object isanode or region, it and al its progeny are transferred
to the new parent. (But note: the parent must be in the same page as

the object.) If the object or its progeny have connectors attached, the
parent must not be a connector or aregion of a connector.

obj ID of object to become aregion of designated parent.
parent ID of designated parent for object.

None.

Raised if unsuccessful.
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DSStr_MakeRgnintoNode

Calls kernel function to make aregion into a node, to unregionize an
object.
Synopsis

DSStr _MakeRgnl ntoNode : int -> unit
exception EXStr_MakeRgnl nt oNode : unit

Description
Thisroutine removes aregion’slink to its parent, making it into a

primary node.

Arguments

ID of region to be made into node.

Return value

None.

Exceptions

Raised if unsuccessful.
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DSStr_MoveNodesToPage

Moves a set of hodes to anew page.

Synopsis

DSStr _MoveNodesToPage:
{nodes: int list,
page: int} -> unit
exception EXStr_MoveNodesToPage : unit

Description

Moves a set of nodes to a new page.

Arguments

Return value

nodes ID list of nodes to move. Elements must be nodes.
page ID of page to move nodes to.
None.

Exceptions

2-30

Raised if unsuccessful.
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DSStr_NewPage

Creates a new page in the document.

Synopsis
DSStr_NewPage : int -> int
exception EXStr_NewPage : unit

Description
Creates a new page in the document. The sizeis set to the current
jobwidth and jobdepth, as determined by the last Page Setup. The
size may subsequently be changed using DSWtAttr_Pagelnfo().

Arguments

Can be either RECTANGLE or ELLIPSE.

Return value

Returns ID of page.

Exceptions

Raised if unsuccessful.
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DSStr _NewPageWithFlags

Synopsis

Description

Arguments

Return value

Exceptions

Creates a new page in the document.

DSSt r _NewPageW t hFl ags:
{shape: int,
flag: int} -> int
exception EXStr_NewPageWthFlags : unit

Creates anew page in the document. The size is set to the current
jobwidth and jobdepth, as determined by the last Page Setup (see
standard file menu). The size may subsequently be changed using
DSWiAttr_Pagelnfo().

shape Can be either RECTANGLE or ELLIPSE.
flag Can be either VISIBLE, INVISIBLE, FRONT,
or NOTFRONT.

Returns ID of page.

Raised if unsuccessful.
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DSStr_PortNodesOnPage

Returns alist of port nodes on a given page.
Synopsis
DSStr_Port NodesOnPage : int ->int |ist

exception EXStr_Port NodesOnPage : unit

Description

Returns alist of port nodes on a given page.

Arguments

ID of pageto find ports on.

Return value

ID list of ports.

Exceptions

Raised if unsuccessful.
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DSStr_SetCurGroup

Synopsis

Description

Arguments

Return value

Exceptions

Sets the current group, turning group mode on if it isnot already on.

DSStr_SetCurGoup : int list -> unit
exception EXStr_SetCurGoup : unit

This routine creates the current group, turning group mode ‘on’ if it
isnot already on.

List of node IDs.

None.

Raised if list length is greater than GroupMax or if any elementsin
list are not nodes.
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Accessing Graphical Structure

DSStr_SetCurObject

Changes the current object.

Synopsis
DSStr_SetCurCbhject : int -> unit
exception EXStr_Set CurObject : unit
Description
Changes the current object. Turns off aggregate mode if it iscur-
rently on.
Arguments

ID of new current object.

Return value

None.

Exceptions

Raised if unsuccessful.
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Graphical Functions

DSStr_SetCurPage

Sets the current page.

Synopsis

DSStr_SetCurPage : int -> unit
exception EXStr_Set CurPage : unit

Description

This routine makes the designated page the current page which
MetaDesign operations will now affect. This changes the current

window.
Arguments

ID of page.
Return value

None.

Exceptions

Raised if unsuccessful.
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Accessing Graphical Structure

DSStr_SetDiagModified
Sets the kernel Modified to TRUE or FALSE.

Synopsis

DSStr_Set Di agvbdi fied : bool -> unit
Description

Setsthe kernel Modified to TRUE or FALSE. Theflag tells whether
to warn users that file needs saving during Quit, Close, New, or
Open operation.

Arguments

New vaue for Modified.

Return value

None.
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Chapter 3

Functions for
Reading Attributes

Functions for Reading Attributes
The functions described in this chapter return the attributes of indi-
vidual graphical objectswithin anet, or the globa defaults for ob-
jects of aparticular type.

The dictionary of functions for reading attributes begins on the next
page.
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Graphical Functions

DSFile_GetCurrentDiagName

Gets the current diagram name.
Synopsis
DSFile GetCurrentDiagNane : unit -> string

exception EXFile_GetCurrentDi agNane : unit

Description

This routine gets the current diagram name.

Arguments

None.

Return value

The diagram name.

Exception

Raised if no diagram is currently open.
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Reading Attributes

DSFile_NameDialog

Synopsis

Description

Arguments

Return value

Exception

Puts up afile selection dialog to obtain a filename from the user.

DSFi | e_NaneDi al og:
{prompt:string,
okbut t onl abel : string,
pat h: string
writebox: bool} -> string
exception EXU _GetFileNanme : unit

Puts up afile selection dialog (similar to the one put up opening a
diagram). Thefile selection dialog can be used to specify afile name
anywherein the file system.

If the user selects*OK’, the entire pathname of the selected fileis
returned. If the user selects ‘ Cancel’, an exception is raised.

prompt The prompt string displayed to the user.

okbuttonlabel  Unix only. Appearsin the"OK" button.

path The pathname of the initia directory to be displayed
in the dialog.

writebox Mac only. If TRUE, returnswr i t e didog; if
FALSE, returnsget dialog.

Full pathname and filename.

Raised if user choosesto ‘Cancel’.
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Graphical Functions

DSRdAttr_ArrowHeadType

Returns the connector head type

Synopsis
DSRdAt tr _Arr owHeadType:
{conn:int,
connend: bool} -> int

Description

Returns the connector head type.

Arguments

conn ID of connector.
connend FALSE means nodel, TRUE means node2.

Return value

Returns the connector head type for the specified end.
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Reading Attributes

DSRdAttr _ConnOrient

Synopsis

Description

Arguments

Return value

Exception

Reads the orientation information for a connector.

DSRdAttr _ConnOrient : int -> int
exception EXRJAttr _ConnOrient : unit

Reads the orientation information for a connector. The following
predefined symbolic constants provide an interpretation of the return
vaue:

NODIR unoriented arc

TONODE2  arrowhead at node 2 of connector

TONODE1  arrowhead at node 1 of connector
BOTHDIR arrows at both ends of connector

Object ID of the connector. If O, return the current default value.

Returns connector orientation as an integer.

Raised if argument isinvalid.
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Graphical Functions

DSRdAttr_ConnPoints

Synopsis

Description

Arguments

Return value

Exception

Reads the points of a connector of type STRAIGHTCONN.

DSRdAttr _ConnPoints : int -> int |ist
exception RdAttr_ConnPoints : unit

Reads the points of a connector of type STRAIGHTCONN.

ID of connector.

List of connector points.

Raised if not STRAIGHTCONN.
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Reading Attributes

DSRdAttr_ConnProps

Synopsis

Description

Arguments

Return value

Exception

Reads attributes for a given connector, or reads the global attributes
for connector creation.

DSRdAttr _ConnProps: int ->
{wint,
h:int,
shape:int,
textw int,
texth:int}
exception EXRJAttr_ConnProps : unit

Reads attributes for a given connector, or reads the global attributes
for connector creation.

ID of connector.

w Connector head width in points.

h Connector head height in points.

shape Straight or curved
(=STRAIGHTCONN,

CURVETOPCONN,

CURVESIDECONN).
textw Width of text box in points.
texth Height of text box in points.

Raised if conn ID isinvalid.
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Graphical Functions

DSRdAttr_GetConnEnds

Reads the two node names for a connector.

Synopsis
DSRdAt t r _Get ConnEnds:
{conn:int,
rgn: bool} ->
{nodel:int,
node2:int}
exception EXRdAttr_Get ConnEnds: unit
Description

Reads the two node names for a connector.

Arguments
conn ID of connector.
rgn TRUE means return region attachment name; otherwise
return NODE attachment name.

Note: If connector is not attached to aregion, the node and region
attachment name will be identical.

Return value
nodel ID of node one.
node2 ID of node two.
Exception

Raised if unsuccessful.
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Reading Attributes

DSRdAttr _GetMaxGroupSize

Returns the maximum allowable size for an aggregate.

Synopsis

DSRdAttr _Get MaxGroupSi ze : unit -> int

Description

Returns the maximum allowable size for an aggregate.

Arguments

None.

Return value

The maximum size allowed for a group.
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Graphical Functions

DSRdAttr_GetObjectCenter

Synopsis

Description

Arguments

Return value

Exception

Finds the current center coordinates of a page, node, or region.

DSRdAttr Get Cbj ectCenter : int ->
{x:int,
y:int}
exception EXRdAttr_Get ObjectCenter : unit

Finds the current center coordinates of a page, node, or region.

ID of object.

X X coordinate.
y y coordinate.

Raised if object is not a page, node, or region.

3-10 Design/CPN Internal Functions Programmer's Reference



Reading Attributes

DSRdAttr_GetObjectFlags

Synopsis

Description

Arguments

Return value

Exception

Allows the user to read various object flags.

DSRdAt t r _Get Obj ect Fl ags:
{obj:int,
flag:int} -> bool
exception EXRdAttr_Get ObjectFlags : unit

Allows the user to read various object flags. These flags pertain to
all model structure objects.

MASK_FLAG Allows the user to control whether an
object is pickable or not. TRUE means
not pickable.

OMIT_FLAG Allows the user to control whether an

object and all its substructure should be
invisible or not. TRUE meansinvisible.
NOBOUND_FLAG Allows the user to control whether an
object boundary should be invisible or
not. TRUE meansinvisible.
TEXTCHILD_FLAG Indicates the presence of hypertext
pointersin object text.
TEXTPARENT_FLAG Indicatesthe presence of hypertext back

pointers.
DT_HAND_FLAG Indicates the presence of user data.
NOSIZING_FLAG Indicates an object with text, where the
object boundary is determined by the size
of the text.

obj ID of object.
flag Nameof flag.

TRUE ison.

Raised if unsuccessful.
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Graphical Functions

DSRdAttr_GetObjectSize

Finds the current width and height of a page, node, or region.

Synopsis
DSRdAttr Get Cbj ectSize: int ->
{wint,
h:int}
exception EXRdAttr_Get ObjectSize : unit
Description

Finds the current width and height of a page, node, or region.

Arguments
ID of object.

Return value
w Width of object.
h Height of object.

Exception

Raised if object is not a page, node or region.
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Reading Attributes

DSRdAttr_GetObjectSubpage

Synopsis

Description

Arguments

Return value

Exception

Gets the subpage ID if the object is a coarse object (node or connec-
tor).

DSRdAt tr _Get Obj ect Subpage : int -> int
exception EXRJAttr_ Get Obj ect Subpage : unit

Gets the subpage ID if the object is a coarse object (node or connec-
tor).

ID of node or connector.

Returns subpage (refinement field) ID if there was a refinement
subfield.

Raised if there was no refinement subfield or if object is other than a
node or connector.
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DSRdAttr _GetObjectType

Synopsis

Description

Arguments

Return value

Reads the object type information associated with an object’s ID.

DSRdAttr Get Cbj ect Type : int -> int

Reads the object type information associated with an object’s ID.
Possible object types are:

FIELD_TYPE
NODE_TYPE

REGION_TYPE
CONNECTOR_TYPE

ID of node.

Returns the object type as an integer.
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DSRdAAttr_GetOwnedValue

Reads the node’' s owned information.

Synopsis

DSRdAttr Get OmnedValue : int -> int
exception EXRJAttr_ Get OmedVal ue : unit

Description

Reads the node' s owned information. If there is representative in-
formation, the returned value means:

REF_OWN (0) refinement isowned: coarsenode.
REF_NOTOWN (1) refinement is not owned: attach node.

Otherwise the vaue is the name of connector on the top page: the

port node.
Arguments

ID of node.
Return value

Returns owned value.

Exception

Raised if unsuccessful.
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Graphical Functions

DSRdAttr_GetPageAttr

Synopsis

Description

Arguments

Return value

Exception

Gets page (field) attributes.

DSRdAttr _Get PageAttr : int ->
{nane: string,

num int,
W int,
h: int,
vi s: bool}
exception EXRJAttr_ GetPageAttr : unit
Gets page (field) attributes.
ID of page.
name String to put page namein.
num Page number.
w Page width (points).
h Page height (points).
vis Flag for visible/invisible borders.

Raised if not a page.
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DSRdAttr_GetParentNode

Reads the parent information associated with a page.

Synopsis
DSRdAttr GetParentNode : int -> int
exception EXRJAttr_ Get Parent Node : unit
Description

Reads the parent information associated with a page.

Arguments

ID of page.

Return value

Returnsthe ID of parent node of specified page, if pageisasub-
page.

Exception

Raised if not a page.
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Graphical Functions

DSRdAttr _GetRegionld

Synopsis

Description

Arguments

Return value

Exception

Reads the region identifier associated with aregion.

DSRdAttr GetRegionld : int -> int
exception EXRJAttr_ GetRegionld : unit

Reads the region identifier associated with aregion.

ID of object.

Region ID.

Raised if not aregion.
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Reading Attributes

DSRdAAttr_GetRepObject

Reads the representative node or representative connector informa-
tion for anode or connector, respectively.

Synopsis
DSRdAttr Get RepObject : int -> int
exception EXRdAttr_ Get RepChject : unit

Description
Reads the representative node or representative connector informa-
tion for anode or connector, respectively.

Arguments

ID of node or connector.

Return value

Returns representative value.

Exception

Raised if not anode or connector.
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DSRdAttr_GetShape

Synopsis

Description

Arguments

Return value

Exception

Reads the object shape information associated with a structure block
in the model.

DSRdAttr _Get Shape : int -> int
exception EXRJAttr Get Shape : unit

Reads the object shape information associated with a structure block
inthe model. Possible object shapesare :

RECTANGLE
ELLIPSE

POLY GON
RNDRECT
WEDGE

PICTURE
REGPOLY
STRAIGHTCONN
CURVETOPCONN
CURVESIDECONN

ID of node.

The shape of the node.

Raised if obj isnot avalid ID number.
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DSRdAAttr _GetTextDefaults

Synopsis

Description

Arguments

Return value

Allows user to read default text attributes.

DSRdAttr Get Text Defaults: unit ->

{font: int,
size: int,
style: int,
just: int,

scbar : bool }

Allows user to read default text attributes.

None.

font Font number.
size Point size.
style Style.

just Justification.

schar Text scroll bars enabled flag.
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DSRdAAttr_GetType

Reads the node type information associated with a node.

Synopsis

DSRdAttr GetType : int -> int

Description
Reads the node type information associated with a node. Currently,
node type may be either NET_STATE (0) or NET_TRANS (1). The
user isfreeto use the high order 35 bits for any purpose. The low
order hit isused in Design for automatic grammar checking (states
can be connected only to transitions and vice versa).

Arguments

ID of node.

Return value

Returns the work type as an integer.
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Reading Attributes

DSRdAttr_InGroupMode
Reads the global variable for Group Mode.

Synopsis

o DSRdAttr | nGroupMode : unit -> bool
Description

This routine reads the current group state — i.e., whether or not a
group is currently enabled.

Arguments

None.

Return value

TRUE if in Group Mode. FALSE if not.
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Graphical Functions

DSRdALttr_NetElementType

Reads the node type information from the structure block or com-
putes it based on the shape of the object, if the object isaregion.

Synopsis
DSRdAttr _Net El enent Type : int -> int
Description
Reads the node type information from the structure block or com-

putes it based on the shape of the object, if the object isaregion.

Arguments

ID of object.

Return value

Returns 32-hit data value.
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Reading Attributes

DSRdAttr_ObjectVisuals

Synopsis

Description

Arguments

Return value

Exception

Reads the attributes of an object that affect its appearance.

DSRdAttr CbjectVisuals: int ->
{l'ine: int,
thick: int,
fill: int,
vi s: bool }
exception EXRdAttr_CbjectVisuals : unit

Reads the attributes of an object that affect its appearance. If the ar-
gument is O, reads the global attributes that affect future object cre-
ation.

If O, reads global attributes. Else, thisis the object ID whose at-
tributes are to be read.

line Pattern number for border shading.
thick Border thickness in points (0,1,2,4,6,8,12,16).
Oislaser hairline.
fill Pattern number for interior fill.
vis Vishility vadue:
FALSE if border isinvisible.
TRUE if visible.

For values of ‘line’ and ‘fill’, see DSWitAttr_ObjectVisuals().

Raised if unsuccessful.
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Graphical Functions

DSRdAttr _PageScale

Synopsis

Description

Arguments

Return value

Exception

Reads the horizontal and vertical scale of a page.

DSRdAttr _PageScale : int ->
{xscal e: int,
yscal e: int}
exception EXRJAttr_PageScal e : unit

This function reads the horizontal and vertical scale of a page.

ID of page. It must be a page.

xscale Percent horizontal scale (e.g. 50, 100, 200).
yscale Percent vertical scale.

Raised if unsuccessful.
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Reading Attributes

DSRdAttr_PolyDefaults

Allows the user to read the attributes of regular polygons.

Synopsis
DSRdAttr Pol yDefaults : unit ->
{sides: int,
orient: int}
Description

Allows the user to read the attributes of regular polygons.

Arguments

None.

Return value

sides Number of sides.
orient Tellswhether vertex is above center.
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Graphical Functions

DSRdAttr_PolyPointCount

Synopsis

Description

Arguments

Return value

Exception

Reads the number of pointsin a POLY GON or REGPOLY .

DSRdAttr _Pol yPoi nt Count : int -> int
exception EXRdAttr _Pol yPoi nt Count : wunit

This function reads the number of pointsin anode or region that has
shape CONVEX or REGPOLY.

ID of node or region.

Number of pointsin polygon.

Raised if shapeisnot aPOLY GON or REGPOLY.
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Reading Attributes

DSRdAttr_PolyPoints
Reads the points of aPOLY GON or REGPOLY .

Synopsis
DSRdAttr PolyPoints : int -> int |ist
exception EXRJAttr_ Pol yPoints : unit
Description
Reads the points of aPOLY GON or REGPOLY .
Arguments
ID of polygon.
Return value
List of coordinate pairs.
Exception

Raised if shapeisnot aPOLY GON or REGPOLY.
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Graphical Functions

DSRdAttr_SegmentCurvature

Returns the segment vertex curvature vaue for the given connector.

Synopsis

DSRdAttr _Segnent Curvature : int -> int

Description
Returns the segment vertex curvature vaue for the given connector.
Thisisaradiusin points.

Arguments

ID of connector. If O, read global curvature value.

Return value

This value controls the curvature between segments in a ssgmented
connector. If the high order bit is set, then the curvature isthe value
in the lower 31 bits. The low 31 bits are set to 0 for maximum cur-
vature. If the high order bit is not set, then no curve is drawn be-
tween segments.
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Reading Attributes

DSRdAttr_SelectableFlag
Reads the current value of the Global Selectable flag.

Synopsis

DSRdAttr _Sel ectabl eFlag : unit -> bool

Description
Reads the current value of the Global Selectable flag. Thisflag af-

fects future creation of objects. If it is set, newly created objects will
not be pickable.

Arguments

None.

Return value

TRUE if flag is set, FALSE if not set.
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Graphical Functions

DSRdAttr_TextPointSize

This function reads the text point size of an object.

Synopsis

DSRdAttr _TextPointSize : int -> int
exception EXRJAttr_ Text Poi ntSize : unit

Description

This function reads the text point size of an object.

Arguments

ID of object whose point size to read.

Return value

Returns the point sizeif object hastext.

Exception

Raised if object has no text.

3-32 Design/CPN Internal Functions Programmer's Reference



Chapter 4

Functions for
Writing Attributes

Functions for Writing Attributes
The functions described in this chapter modify the attributes of in-
dividual graphical objects within anet, or the global defaults for ob-
jects of aparticular type.

The dictionary of functions for writing attributes begins on the next
page.
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Graphical Functions

DSWtAttr AdjustObjectSize

Allows the width and height of a page, node or region to be

changed.
Synopsis
DSW At tr _Adj ust Obj ect Si ze
{obj: int,
W int,

h:int} -> unit
exception EXWAttr_AdjustObjectSize : unit
Description

This routine sets the width and height of a page, node, or region.

Arguments
obj ID of object.
w New width.
h New height.

Return value

None.

Exception

Raised if object isnot a PAGE, NODE or REGION.

4-2 Design/CPN Internal Functions Programmer's Reference



Writing Attributes

DSWtAttr ConnCurvature

Writes the curvature value for the given connector.

Synopsis

DSW Attr _ConnCurvature :
{conn: int,
curve: int} -> unit

Description

Writes the curvature value for the given connector. Thisvalue con-
trols the curvature between segmentsin a segmented connector. If
the high order bit is set, then the curvature is the value in the lower
31 hits. The low 31 bits are set to 0 for maximum curvature. If the
high order bit is not set, then no curve is drawn between segments.

Arguments
conn ID of connector. If O, write the default curvature value.
curve Curvature value in points.

Return value
None.

Design/CPN Internal Functions Programmer's Reference 4-3



Graphical Functions

DSWtAttr ConnEndlds

Synopsis

Description

Arguments

Return value

Exception

Changes the connector ends information for a connector.

DSW Attr _ConnEndl ds :
{conn: int,
nodel: int,
nodelrgn: int,
node2: int,
node2rgn: int} -> unit
exception EXWAttr_ConnEndlds : unit

This routine changes the node or region ends of a connector.

conn ID of connector.

nodel ID of node one attachment.

nodelrgn ID of node one secondary attachment. (Must be
egual to nodel or aregion of nodel.)

node2 ID of node two attachment.

node2rgn ID of node two secondary attachment. (Must be
egual to node2 or aregion of node2.)

None.

Raised if unsuccessful.
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Writing Attributes

DSWtAttr _ ConnOrient

Changes the orientation information for a connector, or the default

Synopsis

Description

Arguments

Return value

Exception

connector orientation.

DSWAttr_ConnOri ent
{conn: int,
orient: int} -> unit
exception EXWAttr_ConnOrient : unit

This routine changes the orientation information of a connector, or

the global orientation for connector creation.

conn ID of connector. If 0, change the default orientation.
orient New orientation. Orientation values are asfollows:
NODIR (0) unoriented arc
TONODE2 (1) arrowhead a node 2 of connector
TONODE1(2)  arrowhead a node 1 of connector
BOTHDIR (3)  arrowsat both ends of connector

None.

Raised if unsuccessful.
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Graphical Functions

DSWtAttr _ConnVisuals

Synopsis

Description

Arguments

Return value

Exception

Writes attributes for a given connector, or writes the global attributes
for connector creation.

DSW Attr_ConnVi sual s :

{conn: int,
w. int,
h: int,

shape: int,
textw int,
texth: int} -> unit
exception EXWAttr_ConnVisuals : unit

This routine writes attributes for a given connector, or writes the
global attributes to be used for connector creation.

conn ID of connector. If 0, then write the global attributes.
w Connector head width in points.
h Connector head height in points.

shape Straight or curved
(STRAIGHTCONN,
CURVETOPCONN,
CURVESIDECONN).

textw Width of text box in points.

texth Height of text box in points.

None.

Raised if connector ID is not valid.
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Writing Attributes

DSWtALttr_LineThickness

Synopsis

Description

Arguments

Return value

Exception

Allows the user to control thickness of lines.

DSW Attr _Li neThi ckness :
{obj: int,
thick: int} -> unit
exception EXWAttr_Li neThi ckness : wunit

This routine sets the thickness of an object boundary.

obj ID of object.
thick Thicknessin model units.
None.

Raised if unsuccessful.
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Graphical Functions

DSWtAttr LineType

Synopsis

Description

Arguments

Return value

Exception

Allows the user to control line type of an object boundary.

DSW Attr _Li neType:
{obj: int,
l[ine: int} -> unit
exception EXWAttr _LineType : unit

This routine sets the pattern used to paint an object’ s boundary.

obj ID of object.
line  Integer code for linetype:

None.

Raised if unsuccessful.
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Writing Attributes

DSWtAttr_ObjectFillType

Synopsis

Description

Arguments

Return value

Exception

Allows the user to contral fill type of an object or arrowhead.

DSWAttr_CbjectFill Type :
{obj: int,
fill: int} -> unit
exception EXWAttr_CbjectFill Type : unit

This routine sets the pattern used to fill an object.

obj ID of object.
fill Integer code for fill type. (See DSWtALttr_Object Visuas().)

None.

Raised if unsuccessful.
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Graphical Functions

DSWtAttr ObjectFlags

Allows the user to write various object flags.

Synopsis
DSW Attr_Cbj ect Fl ags :
{obj: int,
flag: int,

val ue: bool} -> unit
exception EXWAttr_CbjectFlags : unit

Description

Allowsthe user to write various object flags. These flags pertain to

all objects.

MASK_FLAG Allows the user to control whether an
object is pickable or not. TRUE means
not pickable.

OMIT_FLAG Allows the user to control whether an

object and all its substructure should be

invisible or not.

TRUE meansinvisible.
NOBOUND_FLAG Allows the user to control whether an

object boundary should be invisible or

not. TRUE meansinvisible.
TEXTCHILD_FLAG Indicates the presence of pointersin

object text.
TEXTPARENT_FLAG Indicates the presence of back pointers.
DT_HAND_FLAG Indicates the presence of user data.
NOSIZING_FLAG Indicates an object with text, where the

object boundary is determined by the
Size of the text.
Arguments
obj ID of object.
flag Name of flag.
vaue TRUE ison.

Return value

None.
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Exception

Raised if unsuccessful.
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Graphical Functions

DSWtAttr_ObjectPosition

Synopsis

Description

Arguments

Return value

Exception

Moves the designated node or region to coordinate position (X,y).

DSW Attr_Cbj ect Position:

{obj: int,
X: int,
y: int} -> unit

exception EXWAttr_CbjectPosition : unit

This routine moves the designated node or region to the coordinate
position (X, y) which is specified by the argument ‘x’ and ‘y’, given
in world units.

obj ID of object to be moved.

X x coordinate of new center position.
y y coordinate of new center position.
None.

Raised if unsuccessful.
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Writing Attributes

DSWtAttr_ObjectVisuals

Synopsis

Description

Arguments

Sets the attributes of an object that affect its appearance.

DSW Attr_(bjectVisuals :

{obj: int,

line: int,
t hick: int,
fill: int,

vis: bool} -> unit
exception EXWAttr_ CbjectVisuals : unit

Sets the attributes of an object that affect its appearance. If the ‘ obyj’
parameter is 0, set the global attributes that affect future object cre-
ation.

obj If O, set global attributes. Else, thisisthe ID of object whose
attributes to set.

line  Pattern number for border shading. For Macintosh

versions, specify a pattern number for the border
shading, using the values shown below for ‘fill’.
Linetypesin the Sun version are;

0 solid

1 dashed

2 long-dashed

3 dotted

4 dotted/dashed

thick Border thicknessin points (0,1 ,2, 4,6, 8, 12, 16).
fill Pattern number for interior fill:

9 10 11 12 13 14 15 16 17 18 19

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

Vis FALSE if border to beinvisble TRUE if visble.

Design/CPN Internal Functions Programmer's Reference 4-13



Graphical Functions

Return value

None.

Exception

Raised if object ID isbogus.
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Writing Attributes

DSWtAttr Pagelnfo

Synopsis

Description

Arguments

Return value

Exception

Changes page attributes.

DSW Attr _Pagel nfo :
{page: int,
nane: string,
num int,
w. int,
h: int,
vis: bool} -> unit
exception EXWAttr Pagelnfo : unit

This routine changes page attributes.

page ID of page.

name String name of page.

num Page number.

w Page width (points).

h Page height (points).

vis Flag for visible/invisible borders.
None.

Raised if not afield or not a structure.
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Graphical Functions

DSWtAttr_Regionld

Description

Arguments

Return value

Exception

Related Function

Writes a user-designated region type for aregion.

Synopsi s
DSW Attr_Regionld :
{obj: int,

rgnid: int} -> unit
exception EXWAttr Regionld : unit

This routine can be used to write a user-designated type for aregion.
Thisisuseful if you wish to distinguish between different kinds of
regions. Y ou may use such atype to mark the region for any pur-
pose.

obj ID of object.
rgnid New region identifier.
None.

Raised if unsuccessful.

DSRdAttr_GetRegionid
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Writing Attributes

DSWtAttr_RegularPolyInfo

Synopsis

Description

Arguments

Return value

Exception

Allows the user to write the attributes of regular polygons.

DSW Attr _Regul arPol yI nfo :
{sides: int,
vertexup: bool} -> unit
exception EXWAttr_Regul arPolylnfo : unit

This routine sets the attributes used for regular polygon creation. If

the orientation flag is TRUE, the vertex of anew regular polygon is
placed directly above the center of the polygon; if FALSE, asideis
placed directly above the center.

sides Number of sides.
vertexup Orientation flag. Tells whether vertex is above center.

None.

Raised if unsuccessful.
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Graphical Functions

DSWtAttr RepNodeld

Synopsis

Description

Arguments

Return value

Exception

Writes the represented node or represented connector information
for anode or connector, respectively.

DSW Attr _RepNodel d :
{obj: int,
repval: int} -> unit
exception EXWAttr_RepNodeld : unit

Writes the child page (refine) ID of anode or aconnector. This
turns the node into the parent of a subpage, i.e., into a coarse node.
Remember the subpage’ s parent must be the node (see
DSWitALttr_SetPageParent()). A connector is made into acoarse
connector to a subpageif ‘repval’ isnonzero. It isunmade as a
coarse connector if ‘repval’ is zero.

obj ID of node or connector whose child the page will be.

repval Child page ID value to write.

None.

Raised if unsuccessful.
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Writing Attributes

DSWitAttr _SetConnPoints

Synopsis

Description

Arguments

Return value

Exception

Writes the points of a connector of type STRAIGHTCONN, replac-
ing the old set of points.

DSW Attr _Set ConnPoi nts :
{conn: int,
points: int [ist} -> unit
exception EXWAttr_Set ConnPoints : unit

This routine writes the points of a connector of type CONN1, re-
placing the old set of points. User must call DSUI_Redraw() or
DSUI_UpdateCurrentPage() to see the changes.

conn ID of connector.

points List of coordinate pairs (points). Can’t exceed
MAXPOINTS*2.

None.

Raised if not STRAIGHTCONN.
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Graphical Functions

DSWtAttr SetDefaultSelectable

Writes the current value of the global Selectable flag.

Synopsis

DSW Attr_Set Defaul t Sel ectable : bool -> unit

Description
Writes the current value of the globa Selectable flag. Thisflag af-
fects future creation of objects. If it is set, newly created objects will
not be pickable.

Arguments
TRUE if flag should be set.
FALSE if it should not.

Return value

None.
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Writing Attributes

DSWtAttr_SetPetriNodeType

Writes the Petri node type information associated with a node.

Synopsis

DSW Attr_Set Petri NodeType :
{obj: int,
objtype: int} -> unit

Description
Writes the Petri node type information associated with a node.
Currently, node type may be either NET_STATE (0) or
NET_TRANS (1). The user isfree to use the high order 31 bits for
any purpose. The low order bit isused in Design for automatic
grammar checking (states can be connected only to transitions and
vice versa).

Arguments
obj ID of object.
objtype  New node type.

Return value

None.
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Graphical Functions

DSWtAttr_SetPolyPoints
Writes the points of a POLY GON or REGPOLY,, replacing the old
set of points.
Synopsis
DSW Attr _Set Pol yPoints :
{poly: int,
points: int [ist} -> unit
exception EXWAttr_SetPol yPoints : unit
Description
Thisroutine writes the points of a POLY GON or REGPOLY, re-
placing the old set of points.
Arguments
poly ID of polygon.
points List of coordinate pairs.

Return value

None.

Exception

Raised if the object isnot POLY GON or REGPOLY .

4-22 Design/CPN Internal Functions Programmer's Reference



Chapter 5

Text Functions

Text Functions

The functions described in this chapter read and write text, set text
attributes, and perform miscellaneous operations relating to text.

The dictionary of text functions begins on the next page.
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Graphical Functions

DSText_Append

Synopsis

Description

Arguments

Return value

Exception

Addstext to an object. If the object already contains text, the new
text is appended to it.

DSText _Append :
{obj: int,
text: string} -> unit
exception EXText_Append : unit

Addstext to an object. If the object already contains text, the new
text isappended to it. At most 4000 characters can be added to an
object at each call. Any additional text will be truncated.

obj ID of object to which to append text.
text  Text to be appended to existing text.

None.

Raised if unsuccessful.
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Text Functions

DSText_ Get

Synopsis

Description

Arguments

Return value

Exception

Reads text from the Text Edit record associated with an object ID.

DSText _Get : int -> string
exception EXText Get : unit

Reads text from the Text Edit record associated with an object ID.
Text may be associated with nodes, connectors, or regions. At most
4000 characterswill be returned: additional text in the object will be
ignored.

obj ID of object from which to read text.

Returns the text.

Raised if unsuccessful.
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Graphical Functions

DSText_GetLength

Synopsis

Description

Arguments

Return value

Exception

Determines length of text associated with an object ID.

DSText GetlLength : int -> int
exception EXText GetlLength : unit

Determines length of text associated with an object ID. Text may be
associated with nodes, connectors, or regions.

ID of object from which text length isto be read.

Length of text.

Raised if unsuccessful.
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Text Functions

DSText GetTextParent

Returns the text parent of a node, connector, or region.

Synopsis
DSText Get TextParent : int -> int
exception EXText GetTextParent : unit
Description

Returns the text parent of a node, connector, or region.

Arguments

ID of node, connector, or region.

Return value

Returns the text parent of avalid node, connector, or region.

Exception

Raised if the object is not anode, connector, or region or if thereis
no text parent.
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Graphical Functions

DSText _IsModeOn

Reads the current text state.

Synopsis
DSText | sMbdeOn : unit -> bool
Description

This routine reads the current text state. When text is on, the end
user may edit, select and search for text in the current object.

Arguments
None.
Return value

Returns TRUE if text on, FALSE if text off.
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Text Functions

DSText _MaxLineLength

Returns the width of the longest line of text of atext record.

Synopsis

DSText MaxLi neLength : int -> int

Description

Returns the width of the longest line of text of atext record.

Arguments

ID of object with text record.

Return value

Returns longest length.
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Graphical Functions

DSText Put

Synopsis

Description

Arguments

Return value

Exception

Writes the supplied text into the Text record associated with a model
ID. Any text currently in the model 1D is deleted.

DSText _Put
{obj: int,
text: string} -> unit
exception EXText _Put : unit

Writes the supplied text into the Text record associated with a model
ID. Any text currently inthe model ID isdeleted. Text may be
associated with nodes, connectors, or regions. At most 4000
characters can be written: additional characterswill be truncated.

obj ID of object in which to store text.
text Text supplied.
None.

Raised if unsuccessful.
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Text Functions

DSText SetAttr

Allows user to write text attributes for a given object.

Synopsis

DSText _Set Attr:
{obj: int,
font: int,
size: int,
style: int,
just: int} -> unit

Description
This routine writes the text attributes of anode, connector, or re-
gion. It alows you to set the font, point size, style, and justification.
See Text Fonts, Text Justification, and Text Stylesin Chapter 1,
“Symbolic Constants.”

Font numbers are both platform- and printer-dependent.

Arguments
obj ID of object.
font Font number.
size Point size.
style Style.
just Justification.
Return value
None.
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Graphical Functions

DSText SetDefaultFont

Changes the default font.

Synopsis
DSText SetDefaultFont: int -> unit
Description
This routine changes the default font. See Text Fontsin Chapter 1,

“Symbolic Constants.”

Arguments

Thisis best given as one of the constants above.

Return value

None.
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Text Functions

DSText SetDefaultJust
Changes the default text justification.

Synopsis

DSText SetDefaul tJust : int -> unit

Description

This routine changes the default text justification. See Text
Justification in Chapter 1, “ Symbolic Constants.”

Arguments

Thisis best given as one of the constants above.

Return value

None.
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Graphical Functions

DSText SetDefaultSize

Changes the default point size.

Synopsis
DSText SetDefaultSize : int -> unit
Description
This routine changes the default point size. The common point sizes

are 9, 12, 18, and 24.

Arguments

The size of default point.

Return value

None.
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Text Functions

DSText_SetDefaultStyle

Changes the default text style.

Synopsis

DSText SetDefaultStyle : int -> unit

Description

This routine changes the default text style. See Text Stylesin
Chapter 1, “Symbolic Constants.”

Arguments
Thisis best given as one of the constants above. For combinations

of these styles, the user has only to add them together. E.g., to get
both bold and italics: style=Bold + Italic.

Return value

None.
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Graphical Functions

DSText_SetMode

Writes the current text state.

Synopsis
DSText Set Mbde : bool -> unit
Description
This routine turns text on or off. Turning text on allows the user to

edit, select, and search for text in the current object.

Arguments

New state.

Return value

None.
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Chapter 6

User Interface Functions

User Interface Functions

The functions described in this chapter alow the system to query the
user, and the user to direct the system.

The dictionary of user interface functions begins on the next page.
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Graphical Functions

DSUI_Align
Aligns an object with respect to other objects.
Synopsis
DSU _Align:
{obj:int,
aligntype:int,
ref1l:int,

ref2:int} -> unit

Description

Aligns‘obj’ with respect to ‘ref1’ and ‘ref2’. Use‘aligntype’ to
specify how ‘obj’ isto be aligned.

Arguments

obj ID of object to be aligned.
aligntype Specifieswhat kind of alignment to perform:

ALN_H ALN_TB
ALNV ALN BT
ALN'LL  ALN BB
ALN_ LR  ALN_CENT
ALN'RL  ALN BETW
ALN'RR  ALN_PROJ
ALNTTT  ALN_RADIAL

refl 1D of first reference object. If thisis1, the user will
be asked to pick an object.

ref2 1D of second reference object; required only for BETWEEN
and PROJECTION. If thisisrequired and is 1, the user will
be asked to pick an object. Set thisto O for all other
alignment types.
Return value

None.

6-2 Design/CPN Internal Functions Programmer's Reference



User Interface Functions

DSUI_AskUserToSelectPage

Prompts user to select a page.

Synopsis

DSU _AskUser ToSel ect Page : unit -> int
exception EXU _AskUser ToSel ect Page : unit

Description
This routine draws the tree structure of pages on the screen and lets
the user specify a particular page by mousing down on the page
name. The selected page’ sidentification is returned; use the function
DSStr_SetCurPage() to make this page the current page.
Arguments

None.

Return value

The selected page's ID.

Exception

Raised if no page selected.

Design/CPN Internal Functions Programmer's Reference 6-3



Graphical Functions

DSUI_AutoPan

Pans the current page to make the specified object visible.

Synopsis
DSUI _Aut oPan :
{obj:int,
center:bool} -> unit
Description
This routine scrolls the current page to make the specified node, re-
gion, or connector visible. The object must be on the current page to
be made visible.
Arguments
object ID of object.
center True means pan so that the object is centered.
False means just make sure object isvisible.

Return value

None.
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User Interface Functions

DSUI_BeepUser

Synopsis

Description

Arguments

Return value

M akes the machine BEEP.

DSU _BeepUser : int -> unit

This routine causes the system to beep for a duration of time speci-
fied by the argument.

Duration of beep in 1/60 sec units.

None.
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Graphical Functions

DSUI_ChangeCursor

Changes the appearance of the cursor.

Synopsis

DSU _ChangeCursor : int -> int

Description
This function changes the appearance of the cursor to that specified
in the call; cursors are identified by integer codes. The previous cur-
sor ID isthe result.

Arguments

ID of new cursor.

Return value

ID of old cursor.
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User Interface Functions

DSUI_CheckBounds

Synopsis

Description

Arguments

Return value

Checks the user’ s desired value of adialog item against the mini-
mum and maximum, and requires the user to adjust it if necessary.

DSUl _CheckBounds :
{val ue: int,
mn: int,
max: int,
strnum int} -> bool

This function checksthe user’s desired value of adialog item against
the minimum and maximum, and requires the user to adjust it if nec-
essary. The signs of the numbers are taken into account.

value Vaueto test.

min Minimum allowed value.

max Maximum alowed value.

strnum  Resource string 1D representing name of dialog item
being checked.

TRUE if ‘value isbetween ‘min’ and ‘max’.
FALSE otherwise
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Graphical Functions

DSUI_Cleanup
Cleans up the graphical structure of specified page.

Synopsis

DSU _C eanup : int -> bool

Description

This function redraws a page, recal culating the screen values of all
objects from the values stored in world units.

Arguments

ID of page to be cleaned up.

Return value

TRUE ison.
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User Interface Functions

DSUI_Duplicate

Duplicates a given set of nodes on a given page, preserving their
positions.
Synopsis
DSU _Duplicate :
{page:int,
nodes:int list} ->int [|ist
exception EXU Duplicate : unit
Description
This routine duplicates a given set of nodes on a given page, pre-
serving their positions. Regions of nodes in the list are aso dupli-
cated, aswell as any connectors that connect two nodes in thelist to
each other.
Arguments
page ID of page where nodes reside.
nodes ID list of nodes to be duplicated.
Return value

ID list of new nodes obtained by duplication.

Exception

Raised if unsuccessful.
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Graphical Functions

DSUI_GetIntegerValue

Synopsis

Description

Arguments

Return value

Exception

To prompt the user for an integer value.

DSU _Get | nt eger Val ue :

{prompt:string,
def:int} -> i nt
exception EXU _GetlntegerValue : unit

A dialog box will appear with the prompt message (uneditable) and
the default answer (editable). The user may edit the default. The
diaog isterminated by picking ‘accept’ or ‘canced’. (Carriage return
istreated like accept.)

prompt  Prompt string.

def The default value.

Theinteger value typed by the user.

Raised if user chooses to cancel or thereis an error.

6-10 Design/CPN Internal Functions Programmer's Reference



User Interface Functions

DSUI_GetString

Synopsis

Description

Arguments

Return value

Exception

To prompt the user for a string.

DSU _GetString :

{prompt:string,
def :string} -> string
exception EXU _GetString : unit

A dialog box will appear with the prompt message (uneditable) and
the default answer (editable). The user may edit the default. The
diaog isterminated by picking ‘accept’ or ‘cancedl’. (Carriage return
istreated like accept.)

prompt  Prompt string.
def Default string.

The string typed by the user.

Raised if user chooses to cancel or thereis an error.

Design/CPN Internal Functions Programmer's Reference 6-11



Graphical Functions

DSUI GetUserYesOrNo

To prompt the user to make atwo-way decision.

Synopsis

DSU _Get User YesOrNo : string -> bool

Description
A dialog box will appear with the prompt message (uneditable) and

yes or no as the possible responses. The user may pick yes or no or
type carriage return for yes, or typethe key ‘y’ for yes, ‘n’ for no.

Arguments

The prompt string.

Return value

Returns TRUE if user selects YES, FALSE if user selects NO.
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User Interface Functions

DSUI _Indicate

Synopsis

Description

Arguments

Return value

Exception

Indicates a group of nodes and/or regions on the screen.

DSU I ndicate :
{nodes:int |ist,
on: bool} -> unit
exception EXU _Indicate : unit

Indicates a group of nodes and/or regions in the same way that the
current group is shown on the screen. (Boundaries are drawn
around al members, using XOR logic.) Remember to turn off the
boundaries, by calling this routine with on = FAL SE, before you do
something to change the screen.

nodes ID list of nodes.
on TRUE means draw the group style boundaries.
None.

Raised if any object is not anode or region, ‘nodes’ is empty, or ex-
ceeds maximum allowed.
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Graphical Functions

DSUI_IndicateObject

Draws the dot handles for the specified object.

Synopsis
DSUl I ndi cat e(hj ect :
{obj:int,
on: bool} -> unit

Description

This function indicates the specified object by drawing dot handles
around its boundary.

Arguments

object ID of the object to indicate.

on Tells whether to turn the handles on or off.
Return value

None.
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User Interface Functions

DSUI_MakePageVisible

Makes a page visible if isnot currently visible.

Synopsis

DSU _MakePageVi si bl e:

{page:int,
front:bool} -> unit

Description

Thisroutine makes a page visibleif is not currently visible. The

page may be made to be the front page or not.
Arguments

page ID of pageto makevisible.

front TRUE if pageto be placed in front, FALSE if not.
Return value

None.
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Graphical Functions

DSUI_Merge

Synopsis

Description

Arguments

Return value

Exception

Merges agroup of nodes into atarget node.

DSUI _Mer ge
{nodes:int |ist,
node:int} -> unit
exception EXU _Merge : unit

This function takes the given list of nodes and merges them into the
target node. The nodes to be merged and the target node must be on
the same page.

nodes ID list of nodes to be merged.
node ID of target node to merge into.
None.

Raised if unsuccessful.

6-16 Design/CPN Internal Functions Programmer's Reference



User Interface Functions

DSUI_NoUndo

To prevent Undo operations.

Synopsis

DSU _NoUndo : unit -> unit

Description
Thisfunction callsthe Kernel to cancel Undo. The MetaDesign
commandsCut, Clear, Copy, Paste, and Align can be undone
viathe Undo command in the Edit menu. DSUI_NoUndo() re-
moves the user’ s access to the last Und o action.

Arguments

None.

Return value

None.
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Graphical Functions

DSUI_PreventObjectAdjust

Synopsis

Description

Arguments

Return value

To prevent user from performing size adjustments on al objects.

DSU _Prevent Obj ect Adj ust : bool -> unit

Normally, auser is allowed to adjust the size of objects or the shape
of polygons or connectors, by mousing down on the dot handles
used to indicate the currently selected object. Thisfacility can be en-
abled/disabled by this function.

If you wish to make an individual object non-adjustable, set its
NOSIZING_FLAG using DSWtAttr_ObjectFlags().

TRUE means prevent adjustments.
FAL SE means dlow adjustments.

None.
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User Interface Functions

DSUI_Redraw

Synopsis

Description

Arguments

Return value

Redraws the specified object.

DSU Redraw : int -> unit

This routine redraws a specified node, connector, region, or page
and all of itsregions. It does nothing if object does not identify one
of these types of objects. No redrawing occursif object is not visi-
ble. Thisroutine does not change the current window.

The ID of the object to redraw.

None.
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Graphical Functions

DSUI_RestoreStatusBar

Clears any message in the status bar, restoring the normal display.

Synopsis

DSU RestoreStatusBar : unit -> unit

Description
This routine clears a message in the status bar, returning the display
to normal. Y ou should always call this at some point after displaying
amessage with DSUI_SetStatusBarM essage().

Arguments

None.

Return value

None.
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User Interface Functions

DSUI_SelectObject

Synopsis

Description

Arguments

Return value

Exception

Related Functions

Prompts the user to select an object.

DSUl _Sel ect hj ect
{objtype:int,
override: bool } -> int
exception EXU _Sel ect bject : unit

Uses the Design select facility to allow the user to select an object.
When the user moves the cursor over any object, it will flash. When
the user clicks the mouse, the flashing object will be selected. The
user may hide flashing objects which may obscure the one desired
by pressing the space bar.

objtype  Thetype of the object to be picked. Types can
be summed together, i.e.. NODE_TYPE +
REGION_TY PE, and either will be pickable.
See Chapter 1, “ Symbolic Constants,” for
object types.

override TRUE if unpickable flags in objects should be
disregarded for this picking, FALSE if unpickables
should not be chooseable.

Returnsthe ID of the object selected.

Raised if unsuccessful.

DSUI_SetStatusBarM essage()
DSWiAttr_ObjectFlags()
DSRdALttr_GetObjectFlags()
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Graphical Functions

DSUI_SetObjectindication

To enable/disable the indicate dot feature for all objects.

Synopsis

DSU _Set oj ectlndication : bool -> unit

Description
This routine disables or enables the indication, with dot handles, of
the current object.
Arguments
TRUE implies enable.
FALSE implies disable.
Return value

None.
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User Interface Functions

DSUI_SetRepConnDeleteMode

Synopsis

Description

Arguments

Return value

Sets the treatment of represented connector deletion.

DSUl _Set RepConnDel et eMode : bool -> unit

This function sets an internal flag governing the deletion of coarse
connectors. This controls whether coarse connectors are deleted on
the parent page when the corresponding port node is deleted on the
subpage or when the subpage itself isdeleted. The default isto
delete the coarse connector.

TRUE implies coarse connectors are deleted when their port nodes
are deleted.

FALSE impliesthey are not deleted.

None.
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Graphical Functions

DSUI_SetStatusBarMessage

Synopsis

Description

Arguments

Return value

Related Function

Puts a message in the status bar.

DSUl _Set St at usBar Message : string -> unit

This routine puts a message in the status bar. The user should issue
aDSUI_RestoreStatusBar() call when finished with the message.

The message to display in the status bar.

None.

DSUI_RestoreStatusBar()
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User Interface Functions

DSUI_Spread

Synopsis

Description

Arguments

Return value

Exception

Spreads a grouping of three or more nodes to achieve equal space
between them.

DSUl _Spr ead:
{nodes:int |ist,
v: bool ,
h: bool} -> unit
exception EXU _Spread : unit

Spreads a grouping of three or more nodes to achieve equal space
between them.

nodes ID list of nodes.

\% TRUE to spread verticaly.

h TRUE to spread horizontally.
None.

Raised if there are less than three nodesin the list or if the list con-
tains types other than nodes.
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Graphical Functions

DSUI_UpdateCurrentPage

Redraws the current page on the screen.

Synopsis

DSU _UpdateCurrentPage : unit -> unit

Description
Redraws the current page on the screen, showing all changes made
since leaving the main event |oop. Use this routine when you need
to show the user exactly what the current page looks like, without
returning to the main event loop.

Arguments

None.

Return value

None.
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User Interface Functions

DSUI_UserAckMessage
Displays user supplied message as amodal dialog.

Synopsis
DSU _User AckMessage: string -> unit
Description
Displays user supplied message (not necessarily an error) as a modal

dialog. Waits for user to acknowledge the message before returning.

Arguments

The message to be displayed to the user.

Return value

None.
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Chapter 7
Utility Functions

Utility Functions

The functions described in this chapter perform a variety of miscel-
laneous services.

Thedictionary of utility functions begins on the next page.

Design/CPN Internal Functions Programmer's Reference 7-1



Graphical Functions

DSUtil_DrawArc

Synopsis

Description

Arguments

Return value

Calculates and draws a circular curve consisting of line segments
from a starting point to an ending point around a given center point.

DSUti| _DrawArc :
{startpoint: int * int,
endpoint: int * int,
centerpoint: int * int,
rev: bool} -> unit

Points must be in model coordinates. Designed to aid in the forma-
tion of curves and circles in connector head formation.

startpoint Starting point.

endpoint Ending point.

centerpoint  Circle midpoint.

rev If TRUE, draw curve with opposite orientation.

None.
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Utility Functions

DSULtil_GetConnClipPoint

Synopsis

Description

Arguments

Return value

Exception

Given a connector and an object at one end (secondary attachment
object), getsthe clip point and puts it directly into the points vector.

DSUti | _Get Connd i pPoi nt :
{conn: int,
obj: int} ->
{x: int,
y: int}
exception EXUtil_Get ConnC i pPoint : wunit

Given a connector and an object at one end (secondary attachment
object), gets the clip point and putsit directly into (x,y).

conn 1D number of connector.
obj ID number of object at end of connector whose clip point
isto be determined. Must be secondary attachment.

Points.

Raised if unsuccessful.
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Graphical Functions

DSULtil_IsALabel

Tells whether an object isalabel.

Synopsis

DSUti| _IsALabel : int -> bool

Description

This function determinesif an object isalabel.

Arguments

ID number of object.

Return value

TRUE if object isalabel, FALSE otherwise.
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Utility Functions

DSULtil _LineTolnCoords

Draws a line from the current pen position to a given point.

Synopsis

DSUti | _LineTolnCoords : int * int -> unit

Description
Draws aline from the current pen position, using the current
linestyle, to a given point. Designed to facilitate drawing of user-de-
fined arrowheads.

Arguments
Point to draw lineto. Must be in model coordinates, referenced to
window center (origin).

Return value

None.
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Graphical Functions

DSULtil_Pause

Pauses the specified number of time units. One unit equals 1/60 of a
second.

Synopsis
DSUti|l _Pause : int -> unit
Description
This routine pauses the specified number of time units. One unit

equals 1/60 of a second.

Arguments

How many 1/60 second units to pause.

Return value

None.
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Utility Functions

DSULtil_PointinObject

Synopsis

Description

Arguments

Return value

Exception

Determines if the given point isinside one of the given object types
on the current page.

DSUti | _Point| nChject :
{x: int,
y: int,
types: int} -> int
exception EXUtil _PointlnCbject : unit

Thisroutine determinesif agiven point isinside an object of the
specified type on the current page.

X,y World coordinates of point in question.
types Any combination of NODE_TY PE, REGION_TY PE,
CONNECTOR_TYPE.

Returns ID of object if the point isinside an object.

Raised if the point not inside an object.
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Graphical Functions

DSUtil_PointsToWorld

Converts from points (72 to the inch) to model units.

Synopsis

DSUti|l _PointsToWwrld : int -> int

Description

This routine converts from points (72 to the inch) to world units.

Arguments

Vauein points.

Return value

Returns equivaent in model units.
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Utility Functions

DSUtil_PrintPages

Synopsis

Description

Arguments

Allowsthe OA application to print any set of pages with or without
using the print dialog.

DSUti | _Print Pages:

{opt: int,

pages: int list,

nums: int list} -> unit
exception EXUtil _PrintPages : unit

One of four types of print operationsis specified. Each operation
has its own requirements for more information about the print. This
function allows the information to be passed as alist of page struc-
ture names or of page numbers. When either or both lists are not
used by the caller, the caller should pass an empty list in the unused
one. No listsare needed for P ALL_PAGES and P_USE_DIALOG
operations. A listing of al pagesto be printed isrequired with a
P_PAGE_LIST operation, the order of the elementsin thelistisir-
relevant. A list of two pagesis needed for the P_PAGE_RANGE
operation: the starting and ending page numbers. The lower page
number must be the first element in the list.

opt  Typeof print operation desired:

P_ALL_PAGES- dl pageswith no dialog
P_PAGE_LIST - list page structure names
P_PAGE_RANGE - start and end page numbers
P_USE DIALOG - usethediaog

pages List of pageIDsof the pagesto be printed, or NULL
if nolistis specified.

nums List of page numbersto be printed, or NULL if no list
is specified.
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Graphical Functions

Return value

None. The print is executed.

Exception

Raised if unsuccessful.
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Utility Functions

DSUtil_WorldToPoints

Converts from model coordinatesto points (72 to theinch).

Synopsis

DSUti |l _WorldToPoints : int -> int

Description

This routine converts from world units to points (72 to the inch).

Arguments

Vauein model units.

Return value

Returns equivalent in points, rounding up a half point or greater.
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PART 2

Diagram Functions






Introduction
to Part 2

Contents of Part 2

Part 2 isdivided into the following chapters:
Converting Auxiliary Objectsto CPN Objects
Creating CPN Hierarchies
Accessing CPN Diagram Structure

Obtaining CPN Simulation Information

Feedback

The feedback from Design/CPN separates and surrounds names,
numbers, and other indicators with certain characters. Those
characters are:

?r@:->()[1{}

Do not use these characters in namesif you want to receive reason-
able looking feedback.
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Chapter 8

Converting Auxiliary Objects
to CPN Objects

Converting Auxiliary Objects to CPN Objects

The functions described in this chapter convert new pagesinto CPN
model pages, and graphical objectsinto CP net components.

The dictionary of conversion functions begins on the next page.
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Diagram Functions

MakeCpnPage

Converts anewly created Design page into a CPN page.

Synopsis
MakeCpnPage : gid -> unit
exception cpndbFail : string

Description
This routine takes an existing page created by means of
DSStr_ NewPage and makes it become a CPN page, so that it will
have a page node on the diagram hierarchy page, and it can be used
as a subpage for substitution transition.

Arguments

ID of Design page

Return value

None.

Exceptions

Raised if unsuccessful.
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Converting Objects to CPN

MakeGlobDec

Converts an auxiliary node into a CPN global declaration.

Synopsis

Maked obDec : gid -> unit
exception cpndbFail : string

Description
This function takes an existing node created by means of
DSStr_CreateNode and makes it become a CPN global declaration.
If there istext in the node, it will become the text of the CPN global
declaration.

Arguments

ID of auxiliary node.

Return value

None.

Exceptions

Raised if unsuccessful.

Related Functions

DSStr_CreateNode.
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Diagram Functions

MakeTempDec

Converts an auxiliary node into a CPN temporary declaration.

Synopsis
MakeTenpDec : gid -> unit
exception cpndbFail : string

Description
This function takes an existing node created by means of
DSStr_CreateNode and makes it become a CPN temporary declara-
tion. If thereistext in the node, it will become the text of the CPN
temporary declaration.

Arguments

ID of auxiliary node.

Return value

None.

Exceptions

Raised if unsuccessful.

Related Functions

DSStr_CreateNode.
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Converting Objects to CPN

MakeLocDec

Synopsis

Description

Arguments

Return value

Exceptions

Converts an auxiliary node into a CPN local declaration.

MakeLocDec : {id : gid, pageid : gid} -> unit
exception makeLocDec : unit
exception cpndbFail : string

This function takes an existing node created by means of
DSStr_CreateNode and an existing CPN page and makes the node
become a CPN local declaration for the CPN page. If thereistext in
the node, it will become the text of the CPN local declaration. The
node must be on the CPN page.

id ID of auxiliary node
pageid ID of CPN page

None.

makel.ocDec raised if pageidisnot avaid CPN pageid
cpndbFail raised if unsuccessful.
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Diagram Functions

MakePlace

Converts an auxiliary nodeinto a CPN place.

Synopsis
MakePl ace : gid -> unit
exception cpndbFail : string

Description
This function takes an existing node created by means of
DSStr_CreateNode and makes it become a CPN place. If the place
will have no CPN name region, the text in the auxiliary node will be
used to generate the place name.

Arguments

ID of auxiliary node.

Return value

None.

Exceptions

Raised if unsuccessful.
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Converting Objects to CPN

MakeTrans

Synopsis

Description

Arguments

Return value

Exceptions

Converts an auxiliary nodeinto a CPN transition.

MakeTrans : gid -> unit
exception cpndbFail : string

This function takes an existing node created by means of
DSStr_CreateNode and makes it become a CPN trangition. If the
transition will have no CPN name region, the text in the auxiliary
node will be used to generate the transition name.

ID of auxiliary node.

None.

Raised if unsuccessful.
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Diagram Functions

MakeArc

Synopsis

Description

Arguments

Return value

Exceptions

Converts an existing connector into a CPN arc.

MakeArc : gid -> unit
exception cpndbFail : string

This routine takes an existing connector created by means of
DSStr_CreateConn and makes it become a CPN arc.

ID of auxiliary connector.

None.

Raised if unsuccessful.
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Converting Objects to CPN

MakeName

Converts an auxiliary node into a CPN name region.

Synopsis

MakeNane : {cpnnodeid:gid,id:gid} -> unit
exception nmakeNanme : unit
exception cpndbFail : string

Description

This function takes an existing label created by means of
DSSir_Createl_abel and makes it become a CPN name region for a
CPN placeor for a CPN transition. The text of the label will be-
come the text of the CPN name region.

Arguments
cpnnodeid ID of CPN place or transition.
id ID of auxiliary node.
Return value
None.

Exceptions
makeName  raised if cpnnodeid isnot avalid CPN place or

trangition id
cpndbFail raised if unsuccessful.
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Diagram Functions

MakeColor

Synopsis

Description

Arguments

Return value

Exceptions

Converts an auxiliary node into a CPN color set region.

MakeCol or : {id:gid,placeid:gid} -> unit
exception nmakeCol or : unit
exception cpndbFail : string

This function takes an existing label created by means of
DSSir_Createl abel and makesit become a CPN color set region for
aCPN place. Thetext of the label will become the text of the CPN
color set region.

id ID of auxiliary node.
placeid 1D of CPN place.

None.

makeColor  raised if placeid isnot avalid CPN placeid.
cpndbFail raised if unsuccessful.
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Converting Objects to CPN

MakelnitMark

Synopsis

Description

Arguments

Return value

Exceptions

Converts an auxiliary node into a CPN initial marking region.

Makel nit Mark : {id:gid,placeid:gid} -> unit
exception makelnitMark : unit
exception cpndbFail : string

This function takes an existing label created by means of
DSStr_Createl abel and makes it become a CPN initial marking re-
gion for aCPN place. Thetext of the label will become the text of
the CPN initial marking region.

id ID of auxiliary node.
placeid 1D of CPN place.

None.

makelnitMark raised if placeid isnot avalid CPN placeid.
cpndbFail raised if unsuccessful.
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Diagram Functions

MakeGuard

Synopsis

Description

Arguments

Return value

Exceptions

Converts an auxiliary node into a CPN guard region.

MakeGuard : {id:gid,transid:gid} -> unit
exception makeGuard : unit
exception cpndbFail : string

This function takes an existing label created by means of
DSStr_Createlabel and makes it become a CPN guard region for a
CPN trangition. The text of the label will become the text of the
CPN guard region.

id ID of auxiliary node.
transid ID of CPN transition.

None.

makeGuard raised if transid is not avalid CPN transition id.
cpndbFail raised if unsuccessful.
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Converting Objects to CPN

MakeCodeSeg

Synopsis

Description

Arguments

Return value

Converts an auxiliary node into a CPN code segment region.

MakeCodeSeg : {id:gid,transid:gid} -> unit
exception makeCodeSeg : unit
exception cpndbFail : string

This function takes an existing node created by means of
DSStr_CreateNode and makes it become a CPN code segment re-
gion for aCPN transition. If thereistext inthe node, it will become
the text of the CPN code segment region.

id ID of auxiliary node.
transid ID of CPN transition.

None.
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Diagram Functions

MakeTime

Synopsis

Description

Arguments

Return value

Converts an auxiliary node into a CPN time region.

MakeTinme : {id:gid,transid:gid} -> unit
exception nmakeTime : unit
exception cpndbFail : string

This function takes an existing label created by means of
DSStr_Createl_abel and makesit become a CPN timeregion for a
CPN trangition. The text of the label will become the text of the
CPN time region.

id ID of auxiliary node.
transid ID of CPN transition.

None.
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Converting Objects to CPN

MakePrimePage
Flags a CPN page node as a prime page.

Synopsis
MakePrinmePage : {id:gid,mult:int} -> unit
exception cpndbFail : string

Description

This function takes a page and flagsit as a prime page.

Arguments

id ID of page.
mult  multiplicity of the page.

Return value

None.
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Diagram Functions

MakeArcExp

Synopsis

Description

Arguments

Return value

Exceptions

Converts an auxiliary node into a CPN arc expression region.

MakeArcExp : {arcid:gid,id:gid} -> unit
exception makeArcExp : unit
exception cpndbFail : string

This function takes an existing label created by means of
DSStr_Createlabel and makes it become a CPN arc expression re-
gion for aCPN arc. Thetext of the label will become the text of the
CPN arc expression region.

arcid ID of CPN arc.
id ID of auxiliary node.
None.

makeArcExp raisedif arcidisnot avaid CPN arcid.
cpndbFail raised if unsuccessful.
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Chapter 9
Creating CPN Hierarchies

Creating CPN Hierarchies
The functions described in this chapter convert ordinary CPN ob-
jectsinto objects that have a particular significance in the hierarchy
of the net.

The dictionary of functionsfor creating CPN hierarchies begins on
the next page.
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Diagram Functions

MakelnPort

Convertsa CPN place or transition into a CPN input port node.

Synopsis

Makel nPort : gid -> unit
exception MakePort : unit
exception cpndbFail : string

Description
This function takes an existing CPN place or transition created by
means of DSStr_CreateNode and MakePlace or MakeTrans and
makes it become a CPN input port node.

Arguments

ID of CPN place or transition

Return value
None.

Exceptions
MakePort raised if id isnot avalid CPN place or transition id.
cpndbFail raised if unsuccessful.

Related Functions

MakePlace, MakeTrans, AssignPort.
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Creating CPN Hierarchies

MakeOutPort

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Converts a CPN place or transition into a CPN output port node.

MakeQut Port : gid -> unit
exception MakePort : unit
exception cpndbFail : string

This function takes an existing CPN place or transition created by
means of DSStr_CreateNode and MakePlace or MakeTrans and
makes it become a CPN output port node.

ID of CPN place or transition

None.

MakePort raised if id isnot avalid CPN place or transition id.

cpndbFail raised if unsuccessful.

MakePlace, MakeTrans, AssignPort.
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Diagram Functions

MakelnOutPort

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Convertsa CPN place or transition into a CPN input/output port
node.

Makel nQut Port : gid -> unit
exception MakePort : unit
exception cpndbFail : string

This function takes an existing CPN place or transition created by
means of DSStr_CreateNode and MakePlace or MakeTrans and
makes it become a CPN input/output port node.

ID of CPN place or transition

None.

MakePort raised if id isnot avalid CPN place or transition id.
cpndbFail raised if unsuccessful.

MakePlace, MakeTrans, AssignPort.
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Creating CPN Hierarchies

MakeGenPort

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Converts a CPN place or transition into a CPN general port node.

MakeGenPort : gid -> unit
exception MakePort : unit
exception cpndbFail : string

This function takes an existing CPN place or transition created by
means of DSStr_CreateNode and MakePlace or MakeTrans and
makes it become a CPN general port node.

ID of CPN place or transition

None.

MakePort raised if id isnot avalid CPN place or transition id.

cpndbFail raised if unsuccessful.

MakePlace, MakeTrans, AssignPort.
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Diagram Functions

MakeTransSub

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Converts a CPN transition into a CPN substitution transition.

MakeTransSub : {subpageid:gid,transid:gid} -> unit
exception makeTransSub : unit
exception cpndbFail : string

This function takes an existing CPN transition created by means of
DSStr_CreateNode and MakeTrans and makes it become a CPN
substitution transition.

transid ID of transition.
subpageid ID of CPN page to become the subpage of the
substitution transition.

None.

makeTransSub  raised if transid isnot avalid CPN transition id
or if subpageid isnot avalid CPN pageid.
cpndbFail raised if unsuccessful.

MakePage, MakeTrans.
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Creating CPN Hierarchies

AssignPort

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Assigns a CPN port node to a CPN socket node for a CPN com-
pound node.

AssignPort : {id:gid,port:gid,socket:gid} -> unit
exception PortAssign : unit
exception cpndbFail : string

This function takes an existing CPN socket node for agiven CPN
compound node and assigns a CPN port nodeto it .

id ID of CPN compound node.
port ID of CPN port node
socket ID of CPN socket node.

None.

PortAssign  raisedif idisnot avalid CPN compound nodeid or
if portis not a CPN port node id.
cpndbFail raised if unsuccessful.

Makel nPort, M akeQutPort , M akel nOutPort , MakeGenPort ,
MakeTransSub , MakeTranslnv , MakePlaceSub .
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Diagram Functions

MakeGlobalPlaceFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Creates a CPN global fusion set and adds a CPN placeto it.

Maked obal Pl aceFus :

{nane: string, placeid:gid} -> unit
exception MakeFus : unit
exception cpndbFail : string

This function takes a string of characters and a CPN place and cre-
ates a CPN global fusion set using the string as the name of the fu-
sion set and adds the CPN place to it.

name TEXT to become the name of CPN fusion set.
placeild 1D of CPN place.

None.

MakeFus raised if placeid isnot avalid CPN placeid or if
nameis aready afusion set name.
cpndbFail raised if unsuccessful.

MakePlace, |sGlobal PlaceFus, | sPagePlaceFus, 1sGlobal TransFus,
| sPageTransFus, AddToGlobal PlaceFus.
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Creating CPN Hierarchies

MakePagePlaceFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Creates a CPN page fusion set and adds a CPN placeto it.

MakePagePl aceFus :

{nane: string, pagei d: gi d, pl aceid: gid} -> unit
exception MakeFus : unit

exception cpndbFail : string

Thisfunction takes a string of characters, a CPN page and aCPN
place and creates a CPN page fusion set using the string as the name
of the fusion set and adds the CPN placetoit.

name TEXT to become the name of CPN fusion set.
pageid ID of CPN page.
placeild 1D of CPN place.

None.

MakeFus raised if placeid isnot avalid CPN placeid or if
pageid isnot avalid CPN pageid or if nameis
already afusion set name.

cpndbFail raised if unsuccessful.

MakeCpnPage, MakePlace, | sGlobal PlaceFus, | sPagePlacefFus,
|sGlobal TransFus, |sPageTransFus, AddToPagePlaceFus.
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Diagram Functions

MakelnstPlaceFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Creates a CPN instance fusion set and adds a CPN placetoit.

Makel nst Pl aceFus :

{nane: string, pagei d: gi d, pl aceid: gid} -> unit
exception MakeFus : unit

exception cpndbFalil : string

Thisfunction takes astring of characters, a CPN page and aCPN
place and creates a CPN instance fusion set using the string asthe
name of the fusion set and adds the CPN placeto it.

name TEXT to become the name of CPN fusion set.
pageid ID of CPN page.
placed 1D of CPN place.

None.

MakeFus raised if placeid isnot avalid CPN placeid or if
pageidisnot avaid CPN pageid or if nameis
aready afusion set name.

cpndbFail raised if unsuccessful.

MakeCpnPage, MakePlace, |sGlobal PlaceFus, | sPagePlaceFus,
|sGlobal TransFus, |sPageTransFus, AddToPagePlaceFus.

9-10 Design/CPN Internal Functions Programmer's Reference



Creating CPN Hierarchies

AddToGlobalPlaceFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Adds a CPN placeto a CPN global fusion set.

AddTod obal Pl aceFus :

{nane: string, placeid:gid} -> unit
exception AddToFus : unit
exception cpndbFail : string

This function takes a string of characters as the name of the fusion
set and a CPN place and adds the CPN place to the fusion set.

name TEXT of CPN fusion set name.
placeild 1D of CPN place.

None.

AddToFus raisedif placeid isnot avalid CPN placeid or if
nameis not already afusion set name.
cpndbFail raised if unsuccessful.

MakePlace, M akeGlobal PlaceFus, 1sGlobal PlaceFus.
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Diagram Functions

AddToPagePlaceFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Adds a CPN placeto a CPN page or instance fusion set.

AddToPagePl aceFus :

{nane: string, pagei d: gi d, pl aceid: gid} -> unit
exception AddToFus : unit

exception cpndbFail : string

This function takes a string of characters as the name of the fusion
set, a CPN page and a CPN place and adds the CPN place to the fu-
sion set.

name TEXT of CPN fusion set name.
pageid ID of CPN page.
placeild 1D of CPN place.

None.

AddToFus raisedif placeid isnot avalid CPN placeid or if
pageid isnot avalid CPN pageid or if nameis not
already afusion set name.

cpndbFail raised if unsuccessful.

MakeCpnPage, M akePlace, M akePagePlaceFus, M akel nstPlacefFus,
| sPagePlaceFus.
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Creating CPN Hierarchies

AddToGlobalTransFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Adds a CPN transition to a CPN global fusion set.

AddTod obal TransFus :

{nane: string,transid: gid} -> unit
exception AddToFus : unit
exception cpndbFail : string

This function takes a string of characters as the name of the fusion
set and a CPN transition and adds the CPN transition to the fusion
Set.

name TEXT of CPN fusion set name.
transid ID of CPN transition .

None.

AddToFus  raisedif transid isnot avalid CPN transition id or if
nameis not already afusion set name.
cpndbFail raised if unsuccessful.

MakeTrans, M akeGlobal TransFus, 1sGlobal TransFus.
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Diagram Functions

AddToPageTransFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Adds a CPN transition to a CPN page or instance fusion set.

AddToPageTr ansFus :

{nane: string, pageid:gid,transid: gid} -> unit
exception AddToFus : unit

exception cpndbFail : string

This function takes a string of characters as the name of the fusion
set, a CPN page and a CPN transition and adds the CPN transition
to the fusion set.

name TEXT of the CPN fusion set name.
pageid ID of CPN page.
transid ID of CPN transition .

None.

AddToFus raisedif placeidisnot avalid CPN transitionid or if
pageid isnot avalid CPN pageid or if nameis not
already afusion set name.

cpndbFail raised if unsuccessful.

MakeCpnPage, MakeTrans, M akePageT ransFus,
Makel nstTransFus, |sPageTransFus.
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Chapter 10

Accessing CPN
Diagram Structure

Accessing CPN Diagram Structure

The functions described in this chapter return the CPN attributes, as
distinct from purely graphical attributes, of objectsin a CP net.

The dictionary of functions for accessing CPN diagram structure
begins on the next page.
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Diagram Functions

IsGlobalPlaceFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Verifiesif astring of charactersis used asa CPN place global fusion
set name.

| sd obal Pl aceFus : string -> bool
exception cpndbFail : string

This function takes a string of characters and returnstrueif itisal-
ready used as a CPN place global fusion set name.

TEXT.

TRUE if the string is used as a CPN place global fusion set name.
FALSE otherwise.

cpndbFail raised if unsuccessful.

M akeGlobal PlaceFus.
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Accessing Diagram Structure

IsPagePlaceFus

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Verifiesif astring of charactersis used asa CPN place page or in-
stance fusion set name.

| sPagePl aceFus : {name:string, pagei d: gi d} -> bool
exception isPagePl aceFus : unit
exception cpndbFail : string

This function takes a string of characters and a CPN page and re-
turnstrueif the string is aready used asa CPN place page or in-
stance fusion set name.

name TEXT.
pageid ID of CPN page.

TRUE if the string is used as a CPN place page or instance fusion
set name.

FALSE otherwise.

isPagePlaceFus raised if pageid isnot avalid CPN pageid.
cpndbFail raised if unsuccessful.

M akePagePl aceFus, M akel nstancePlaceFus.
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Diagram Functions

IsPort

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Verifiesif aCPN place or transition isa CPN port node.

IsPort : gid -> bool
exception isport : unit
exception cpndbFail : string

This function takes a CPN place or transition and returnstrueif it is
a CPN port node.

ID of CPN place or transition.

TRUE if the CPN place or transition isa CPN port node.
FALSE otherwise.

isport raised if ID isnot avalid CPN place or transition id.
cpndbFail raised if unsuccessful.

Makel nPort, M akeOutPort, M akel nOutPort, M akeGenPort.
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Accessing Diagram Structure

GetPageName

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Gets the text of the name of a CPN page.

Get PageNane : gid -> string
exception PageName : unit
exception cpndbFail : string

This function takes a CPN page and returns the text of the name of
the CPN page.

ID of CPN page.

Text containing the name of the CPN page.

PageName  raised if pageidisnot avalid CPN pageid.
cpndbFail raised if unsuccessful.

MakeCpnPage.
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Diagram Functions

GetNameText

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Gets the text of the name region of a CPN place or transition.

Get NaneText : gid -> string
exception get NaneText : unit
exception cpndbFail : string

This function takes a CPN place or transition and returns the text of
the name region of the CPN place or transition. If thereisno CPN
name region associated with the CPN place or transition then the text
in the CPN node itself will be returned.

ID of CPN place or transition.

Text containing the name of the CPN place or transition.

getNameT ext raised if gid isnot avalid place or trangition id.

cpndbFail raised if unsuccessful.

MakePlace, MakeTrans.

10-6 Design/CPN Internal Functions Programmer's Reference



Accessing Diagram Structure

GetName

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Getsthe ID of the CPN name region of a CPN place or transition.

GetNane : gid -> gid
exception getNane : unit
exception cpndbFail : string

This function takes a CPN place or transition and returns the name
region of the CPN place or transition. If thereisno CPN name re-
gion associated with the CPN place or transition then O will be re-

turned.

ID of CPN place or transition.

ID of the CPN name region, or O if it does not exist.

getName raised if gidisnot avalid CPN place or transition id.

cpndbFail raised if unsuccessful.

MakeName.
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Diagram Functions

GetColor

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Getsthe ID of the CPN color set region of a CPN place.

GetColor : gid ->gid
exception getColor : unit
exception cpndbFail : string

Thisfunction takes a CPN place and returnsits color set region. If
thereisno CPN color set region associated with the CPN place then
O will be returned.

ID of CPN place.

ID of the CPN color set region or O if it does not exist.

getColor raised if gidisnot avalid CPN placeid.
cpndbFail raised if unsuccessful.

MakeColor.
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Accessing Diagram Structure

GetlnitMark

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Getsthe ID of the CPN initial marking region of a CPN place.

GetlnitMark : gid -> gid
exception getlnitMark : unit
exception cpndbFail : string

This function takes a CPN place and returnsitsinitia marking re-
gion. If thereisno CPN initial marking region associated with the
CPN place then O will be returned.

ID of CPN place.

ID of the CPN initial marking region or O if it does not exist.

getinitMark raised if gidisnot avalid CPN placeid.
cpndbFail raised if unsuccessful.
MakelnitMark.
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Diagram Functions

GetGuard
Getsthe ID of the CPN guard region of a CPN transition.

Synopsis
GetQuard : gid -> gid
exception getCGuard : unit
exception cpndbFail : string

Description
This function takes a CPN transition and returns its guard region. If
thereis no CPN guard region associated with the CPN transition
then O will be returned.

Arguments

ID of CPN transition.

Return value

ID of the CPN guard region or O if it does not exist.

Exceptions

getGuard raised if gidisnot avalid CPN transition id.
cpndbFail raised if unsuccessful.

Related Functions

MakeGuard.
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Accessing Diagram Structure

GetTime

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Getsthe ID of the CPN time region of a CPN transition.

GetTinme : gid ->gid
exception getTine : unit
exception cpndbFail : string

Thisfunction takes a CPN transition and returnsits time region. If
thereisno CPN time region associated with the CPN transition then
O will be returned.

ID of CPN transition.

ID of the CPN timeregion or O if it does not exist.

getTime raised if gidisnot avalid CPN transition id.
cpndbFail raised if unsuccessful.

MakeTime.
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Diagram Functions

GetCodeSeg

Getsthe ID of the CPN code segment region of a CPN transition or
chart node.

Synopsis
Get CodeSeg : gid -> gid

exception get CodeSeg : unit
exception cpndbFail : string

Description
This function takes a CPN transition or chart node and returnsits
code segment region. If thereisno CPN code segment associated
with the CPN transition or chart node then O will be returned.

Arguments

ID of CPN transition or chart node.

Return value

ID of the CPN code segment or O if it does not exist.

Exceptions
getCodeSeg raised if gidisnot avalid CPN transition
or chart nodeid.
cpndbFail raised if unsuccessful.

Related Functions

MakeCodeSeg.
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Accessing Diagram Structure

GetArcexp

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Getsthe ID of the CPN arc expression region of a CPN arc.

Get ArcExp : gid -> gid
exception get ArcExp : unit
exception cpndbFail : string

Thisfunction takes a CPN arc and returnsits arc expression region.
If thereisno CPN arc expression associated with the CPN arc then
O will be returned.

ID of CPN arc.

ID of the CPN arc expression or O if it does not exist.

getArcExp raised if gidisnot avalid CPN arcid.
cpndbFail raised if unsuccessful.

MakeArcExp.
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Diagram Functions

GetPort

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Getsthe ID of the CPN port region of a CPN place or transition.

GetPort : gid -> gid
exception getPort : unit
exception cpndbFail : string

This function takes a CPN place or transition and returns the port
region of the CPN place or transition. If thereisno CPN port region
associated with the CPN place or transition then O will be returned.

ID of CPN place or transition.

ID of the CPN port region or O if it does not exist.

getPort raised if gidisnot avalid CPN place or transition id.
cpndbFail raised if unsuccessful.

Makel nPort, M akeOutPort, M akel nOutPort, M akeGenPort.
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Accessing Diagram Structure

GetFusion

Synopsis

Description

Arguments

Return value

Exceptions

Related Functions

Getsthe ID of the CPN fusion set region of a CPN place or transi-
tion.

GetFusion : gid -> gid
exception getFusion : unit
exception cpndbFail : string

This function takes a CPN place or transition and returns the fusion
set region of the CPN place or transition. If thereisno CPN fusion
set region associated with the CPN place or transition then O will be
returned.

ID of CPN place or transition.

ID of the CPN fusion set region or O if it does not exist.

getFusion raised if gidisnot avalid CPN place or transition id.
cpndbFail raised if unsuccessful.

MakeGlobal PlaceFusion, M akePagePlaceFusion,
Makel nstPlaceFusion, MakeGlobal TransFusion,
MakePageT ransFusion, Makel nstTransFusion.
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Diagram Functions

GetCpninfo

Synopsis

Description

Arguments

Return value

Exceptions

Getsinformation on CPN objects.

GetCpninfo : gid ->
{ obj subt yp: Obj SubType, obj typ: Obj Type}
exception cpndbFail : string

This function takes any CPN object and returns type and subtype in-
formation for it. Thisfunction cannot be used to determine if a CPN
place or transition belongs to a fusion set and cannot be applied to
CPN regions.

ID of CPN object.

objtyp Page | DefBox | Place | Trans | Arc |
Barchart | Linechart | Unknown.

objsubtyp Simple | SubTr | SubP! | Glob | Temp | Loc |
In|Out | INOut | Gen | Sub | Inv.

Raised if unsuccessful.
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Chapter 11

Obtaining CPN
Simulation Information

Obtaining CPN Simulation Information

The functions described in the chapter return information about the
status of CPN objects, pages, and subpages relative to simulation.

The dictionary of functions for obtaining CPN simulation informa-
tion begins on the next page.

Design/CPN Internal Functions Programmer's Reference 11-1



Diagram Functions

IsPagelncluded

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif aCPN pageisincluded in the current smulation.

| sPagel ncl uded : gid -> bool
exception PageMbdeAttr : unit
exception cpndbFail : string

This function takes a CPN page and returns trueif it isincluded in
the current simulation run.

ID of CPN page.

TRUE if the CPN pageisincluded in the current ssimulation.
FALSE otherwise.

PageM odeAttr raised if gidisnot avalid CPN pageid.
cpndbFail raised if unsuccessful.

11-2 Design/CPN Internal Functions Programmer's Reference



Obtaining Simulation Information

IsPageProposed

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif aCPN page participatesin the occurrence set calculation
for the current smulation.

| sPageProposed : gid -> bool
exception PageMbdeAttr : unit
exception cpndbFail : string

Thisfunction takes a CPN page and returnstrue if it participatesin
the occurrence set calculation for the current simulation run.

ID of CPN page.

TRUE if the CPN page participates in the occurrence set calculation
for the current smulation.

FALSE otherwise.

PageM odeAttr raised if gid isnot avalid CPN pageid.
cpndbFail raised if unsuccessful.
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Diagram Functions

IsPageObserv

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif aCPN pageis observable in the current smulation.

| sPageCbserv : gid -> bool
exception PageMbdeAttr : unit
exception cpndbFail : string

This function takes a CPN page and returnstrueif it is observablein
the current simulation run.

ID of CPN page.

TRUE if the CPN page is observable in the current ssimulation.
FALSE otherwise.

PageM odeAttr raised if gidisnot avalid CPN pageid.
cpndbFail raised if unsuccessful.
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Obtaining Simulation Information

IsPageCode

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif the CPN transitions of a CPN page are executed with
code segments in the current smulation.

| sPageCode : gid -> bool
exception PageMbdeAttr : unit
exception cpndbFail : string

Thisfunction takes a CPN page and returnstrueif its CPN transi-
tions are executed with code segments in the current simulation run.

ID of CPN page.

TRUE if the transitions of a CPN page are executed with code seg-
ments in the current smulation.

FALSE otherwise.

PageM odeAttr raised if gid isnot avalid CPN pageid.
cpndbFail raised if unsuccessful.

Design/CPN Internal Functions Programmer's Reference 11-5



Diagram Functions

IsPageAuto

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif a CPN page participates in the automatic run for the cur-
rent simulation.

| sPageAuto : gid -> bool
exception PageMbdeAttr : unit
exception cpndbFail : string

Thisfunction takes a CPN page and returnstrue if it participatesin
the automatic run for the current simulation.

ID of CPN page.

TRUE if the CPN page participates in the automatic run for the cur-
rent simulation.

FALSE otherwise.

PageM odeAttr raised if gid isnot avalid CPN pageid.
cpndbFail raised if unsuccessful.
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Obtaining Simulation Information

GetPageModeAttr

Gets the simulation mode attributes for a CPN page.

Synopsis
Get PageModeAttr : gid ->
{auto : bool , code : bool , included : bool
observ : bool , proposed : bool}
exception PageMbdeAttr : unit
exception cpndbFail : string

Description
This function takes a CPN page and returns its mode attributes for
the current smulation.

Arguments

ID of CPN page.
Return value

auto TRUE if the CPN page participates in the automatic
run for the current simulation, FAL SE otherwise.

code TRUE if the transitions on the CPN page are executed
with code segments for the current smulation, FALSE
otherwise.

included TRUE if the CPN pageisincluded in the current
simulation, FAL SE otherwise.

observ  TRUE if the CPN pageis observable in the current
simulation, FAL SE otherwise.

proposed TRUE if the CPN page participates in the occurrence
set calculation for the current simulation, FALSE
otherwise.
Exceptions

PageModeAttr  raised if gidisnot avalid CPN pageid.
cpndbFail raised if unsuccessful.
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Diagram Functions

IsSubTransincluded

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif the subpage of a CPN substitution transition isincluded
in the current simulation.

| sSubTransl ncluded : gid -> bool
exception SubTransModeAttr : unit
exception cpndbFail : string

This function takes a CPN substitution transition and returns true if
its subpage is included in the current ssmulation run.

ID of CPN substitution transition.

TRUE if the subpage of the CPN substitution transition isincluded
in the current simulation.

FALSE otherwise.

SubTransModeAttr  raised if gidisnot avalid CPN substitution
transition id.
cpndbFail raised if unsuccessful.
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Obtaining Simulation Information

IsSubTransProposed

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif the subpage of a CPN substitution transition participates
in the occurrence set calculation for the current ssmulation.

| sSubTr ansProposed : gid -> bool
exception SubTransModeAttr : unit
exception cpndbFail : string

This function takes a CPN substitution transition and returns true if
its subpage participates in the occurrence set calculation for the cur-
rent ssimulation run.

ID of CPN substitution transition.

TRUE if the subpage of the CPN subsgtitution transition participates
in the occurrence set calculation for the current ssimulation.

FALSE otherwise.

SubTransModeAttr  raised if gidisnot avalid CPN substitution
transition id.
cpndbFail raised if unsuccessful.
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Diagram Functions

IsSubTransObserv
Verifiesif the subpage of a CPN substitution transition is observable
in the current simulation.
Synopsis
| sSubTransCbserv : gid -> bool
exception SubTransModeAttr : unit
exception cpndbFail : string
Description
This function takes a CPN substitution transition and returns true if
its subpage is observable in the current simulation run.

Arguments

ID of CPN substitution transition.

Return value

TRUE if the subpage of the CPN substitution transition is observ-
ablein the current smulation.

FALSE otherwise.

Exceptions
SubTransModeAttr  raised if gidisnot avalid CPN substitution

transition id.
cpndbFail raised if unsuccessful.
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Obtaining Simulation Information

IsSubTransCode

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif the CPN transitions of the subpage of a CPN substitution
transition are executed with code segments in the current simulation.

| sSubTransCode : gid -> bool
exception SubTransModeAttr : unit
exception cpndbFail : string

This function takes a CPN substitution transition and returns true if
the CPN transitions of its subpage are executed with code segments
in the current ssmulation run.

ID of CPN substitution transition.

TRUE if the CPN transitions of the subpage of the CPN substitution
trangition are executed with code segments in the current simulation.

FALSE otherwise.

SubTransModeAttr  raised if gidisnot avalid CPN substitution
transition id.
cpndbFail raised if unsuccessful.
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Diagram Functions

IsSubTransAuto

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif the subpage of a CPN substitution transition participates
in the automatic run for the current simulation.

| sSubTransAuto : gid -> bool
exception SubTransModeAttr : unit
exception cpndbFail : string

This function takes a CPN substitution transition and returns true if
its subpage participates in the automatic run for the current smula-
tion.

ID of CPN substitution transition.

TRUE if the subpage of the CPN subsgtitution transition participates
in the automatic run for the current simulation.

FALSE otherwise.

SubTransModeAttr  raised if gidisnot avalid CPN substitution
transition id.
cpndbFail raised if unsuccessful.
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Obtaining Simulation Information

GetSubTransModeAttr

Synopsis

Description

Arguments

Return value

Exceptions

Gets the simulation mode attributes for the subpage of a CPN sub-
stitution transition.

Get SubTransModeAttr : gid ->

{auto : bool, code : bool, included : bool,
observ : bool, proposed : bool}

exception SubTransModeAttr : unit

exception cpndbFail : string

This function takes the subpage of a CPN substitution transition and
returns its mode attributes for the current simulation.

ID of CPN substitution transition.

auto TRUE if the subpage of the CPN substitution transition
participates in the automatic run for the current smu-
lation, FALSE otherwise.

code TRUE if the transitions on the subpage of the CPN
substitution transition are executed with code seg-
ments for the current simulation, FAL SE otherwise.

included TRUE if the subpage of the CPN substitution transition
isincluded in the current simulation, FAL SE otherwise.

observ  TRUE if the subpage of the CPN substitution transition
is observable in the current simulation, FAL SE other
wise.

proposed TRUE if the subpage of the CPN substitution transition
participates in the occurrence set calculation for the
current simulation, FAL SE otherwise.

SubTransModeAttr  raised if gid isnot avalid CPN substitution
transition id.
cpndbFail raised if unsuccessful.
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Diagram Functions

IsPagePrime

Synopsis

Description

Arguments

Return value

Exceptions

Verifiesif aCPN pageisaprime page.

| sPrinePage : gid -> bool
exception PrinePage: unit
exception cpndbFail : string

This function takes a CPN page and returnstrueif it is aprime page.

ID of CPN page.

TRUE if the CPN page is a prime page, FALSE otherwise.

PrimePage  raisedif gidisnot avalid CPN pageid.
cpndbFail raised if unsuccessful.
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Obtaining Simulation Information

GetPageMult

Synopsis

Description

Arguments

Return value

Exceptions

Gets the multiplicity of a CPN page.

Get PageMul t: gid -> int
exception get PageMult: wunit
exception cpndbFail : string

This function takes a CPN page and returns its multiplicity.

ID of CPN page.

Multiplicity of CPN page.

getPageMult raised if gidisnot avalid CPN pageid.
cpndbFail raised if unsuccessful.
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Diagram Functions

GetPagelnsts

Synopsis

Description

Arguments

Return value

Exceptions

Getsthe IDs of CPN page instances.

Get Pagel nsts: gid -> dbid |ist
exception get Pagelnsts: unit
exception cpndbFail : string

This function takes a CPN page and returns the IDs of its page
instances. Thisfunction will always return the empty list if invoked
within the editor.

ID of CPN page.

List of page instance IDs of CPN page.

getPagel nsts raised if gidisnot avalid CPN pageid.
cpndbFail raised if unsuccessful.
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Obtaining Simulation Information

GetPagelnstName

Gets the name of a CPN page instance.

Synopsis

Get Pagel nst Nane: dbid -> string
exception cpndbFail : string

Description
This function takes a CPN page instance and returnsits name. The
page instance name describes the path in the page hierarchy by
which the page instance is created.

Arguments

DBID of CPN page instance.

Return value

String containing the name of the CPN page instance.

Exceptions

cpndbFail raised if unsuccessful.
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Diagram Functions

GetPagelnstComp

Synopsis

Description

Arguments

Return value

Exceptions

Getsthe ID of a CPN page instance compound node.

Get Pagel nst Conp: dbid -> id
exception cpndbFail : string

This function takes a CPN page instance and returns the ID of its
compound node.

DBID of CPN page.

ID of CPN page instance compound node.

cpndbFail raised if unsuccessful.
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Obtaining Simulation Information

GetMarkingCode

Synopsis

Description

Arguments

Return value

Exceptions

See Also

Gets the ML code for accessing the marking of a CPN placeon a
given CPN page instance.

Get Mar ki ngCode:

{placeid : gid, pageinstid : dbid } -> string
exception get Marki ngCode : unit

exception cpndbFail : string

This function takes a CPN place and a CPN page instance and
returns the ML code for accessing the marking. This code can then
be used as argument for a usestring, asin the following case:

usestring
["val mark =" " Get Marki ngCode { instid=pgdbid,
pl aceid=plid } ];

When this expression is evaluated, the value mark containsthe
string representation of the marking of the place pl i d on the page
instance pgdbi d.

placeid ID of CPN place.
pageinstid DBID of CPN page instance.

String containing the ML code for accessing the marking.

getMarkingCode raised if placeid isnot avalid CPN placeid.

GetChangeMarkingCode.
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Diagram Functions

GetChangeMarkingCode

Synopsis

Description

Arguments

Return value

Exceptions

See Also

Getsthe ML code for changing the marking of a CPN place on a
given CPN page instance.

Get ChangeMar ki ngCode:

{placeid : gid, pageinstid : dbid
mark : string} -> string

exception put Marki ngCode : unit

exception cpndbFail : string

This function takes a CPN place and a CPN page instance and
returns the ML code for changing the marking. This code can then
be used as argument for a usestring, asin the following case:

usestring
["val mark =" " Get Marki ngCode { instid=pgdbid,
pl aceid=plid } ];

When this expression is evaluated, the place pl i d on the page
instance pgdbi d will have the marking contained in the string
representation mark.

placed 1D of CPN place.
pageinstid DBID of CPN page instance.
mark.

String containing the ML code for changing the marking.

putMarkingCode raised if placeid isnot avalid CPN placeid.

GetMarkingCode.
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PART 3

Reporting Functions






Introduction
to Part 3

Contents of Part 3
Part 3 isdivided into the following chapters:
Statistical Variable Functions
Bar Chart Functions
History Chart Functions
Line Chart Functions

Within each chapter, the functions are listed alphabetically by
function name.
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Chapter 12

Statistical Variable
Functions

Table of Statistical Variable Functions

Task Function
Creating SV createint
Initializing SVinit
and clearing
Updating SV upd
Inspecting

average SV avrg
count of number of values SV' count
current value SV val ue
first value SV first
maximum SV' max
minimum SV mn
standard deviation SV std
sum SV sum
sum of the squares SV ss
sum of the squares of SV ssd
the deviation
variance SV vari
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Reporting Functions

SV'avrg

Returnsthe average value of astatistical variable.

Synopsis

SV avrg : (int Statvar) -> real

Description

Returns the average value of astatistical variable.

Arguments

Statistical variable created by SV creat ei nt .

Return Value

Averagevaueof St at var.

Exceptions

None.
Example

val isv_UseRes = SV createint ();

SV'init isv_UseRes;

SV upd (isv_UseRes, 4);

SV upd (isv_UseRes, 2);

SV upd (isv_UseRes, 8);

SV'avrg isv_UseRes; -> 4.666666666666667:real
See Also

SV createi nt
SVinit
SV upd
SV std
SV vari

Corresponding real function

SV avrg : (real Statvar) -> real
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Statistical Variable Functions

SV'count

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Returns the count of the number of times SV upd has been called on
adatigtica variable.

SV count : (int Statvar) -> int

Returns the count of the number of times a statistical variableis
updated with SV' upd.

Statistical variable created by SV creat ei nt .

Number of times St at var isupdated with SV' upd.

None.

val isv_UseRes = SV createint ();
SV'init isv_UseRes;

SV upd (isv_UseRes, 4);

SV upd (isv_UseRes, 2);

SV upd (isv_UseRes, 8);

SV' count isv_UseRes; -> 3 : int

SV createint
SVinit
SV upd
SV' sum

Design/CPN Internal Functions Programmer’s Reference 12-3



Reporting Functions

Corresponding real function

SV count : (real Statvar) -> int
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Statistical Variable Functions

SV'createint

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Creates an integer statistical variable.

SV createint : unit -> int Statvar

Creates an integer statistical variable.

None.

Integer statistica variable

None.

val isv_UseRes = SV createint ();

> val sv_test = Statvar{ Avrg=ref 0.0, Count=ref O,
First=ref 0, Maxi=ref 0, Mni=ref 0, SSunmeref O,
Sx=ref 0, Ssd=ref 0.0, Std=ref 0.0, Value=ref O,
Vari=ref 0.0 } : int Statvar

SVinit
SV upd

Corresponding real function

SV createreal : unit -> real Statvar
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Reporting Functions

SV'first

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Returns the first value of a statistical variable.

SV first : (int Statvar) -> int

Returns the first value of a statistical variable.

Statistical variable created by SV creat ei nt .

First value of st at var .

None.

val isv_UseRes = SV createint ();
SV'init isv_UseRes;

SV upd (isv_UseRes, 4);

SV upd (isv_UseRes, 2);

SV upd (isv_UseRes, 8);

SV' first isv_UseRes; -> 4 : int

SV createi nt
SVinit

SV upd

SV val ue

Corresponding real function

SV first : (real Statvar) -> real
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Statistical Variable Functions

SV'init

Initidlizes a statistical variable.

Synopsis

SV'init : (int Statvar) -> unit

Description

Initializes a statistical variable. Discards all previous values.

Arguments

Statistical variable created by SV creat ei nt .

Return Value

None.

Exceptions

None.

Example
val isv_UseRes = SV createint ();
SV'init isv_UseRes; -> () : unit
See Also

SV createint
SV upd
SV val ue

Corresponding real function

SVinit : (real Statvar) -> unit
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Reporting Functions

SV'max

Returns the max of the values of a statistical variable.

Synopsis

SVmax : (int Statvar) -> int

Description

Returns the max of the values of a statistical variable.

Arguments

Statistical variable created by SV creat ei nt .

Return Value

Max of the values of St at var .

Exceptions
None.
Example
val isv_UseRes = SV createint ();
SV'init isv_UseRes;
SV upd (isv_UseRes, 4);
SV upd (isv_UseRes, 2);
SV upd (isv_UseRes, 8);
SV' max isv_UseRes; -> 8 : int
See Also
SV creat ei nt
SV'init
SV upd
SV mn

Corresponding real function

SV'max : (real Statvar) -> real
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SV'min
Returns the min of the values of a stetistical variable.

Synopsis

SVmn : (int Statvar) -> int

Description

Returns the min of the values of a stetistical variable.

Arguments

Statistical variable created by SV creat ei nt .

Return Value

Min of the values of St at var .

Exceptions
None.
Example
val isv_UseRes = SV createint ();
SV'init isv_UseRes;
SV upd (isv_UseRes, 4);
SV upd (isv_UseRes, 2);
SV upd (isv_UseRes, 8);
SV'mn isv_UseRes; -> 2 : int
See Also

SV createi nt
SVinit
SV upd
SV' max

Corresponding real function

SVmn : (real Statvar) -> real
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SV'ss

Returns the sum of all squares of the values of a statistical variable.

Synopsis

SV'ss : (int Statvar) -> int

Description

Returns the sum of all squares of the values of a statistical variable.

Arguments

Statistical variable created by SV creat ei nt .

Return Value

Sum of al squares of the values of st at var.

Exceptions
None.
Example
val isv_UseRes = SV createint ();
SV'init isv_UseRes;
SV upd (isv_UseRes, 4);
SV upd (isv_UseRes, 2);
SV upd (isv_UseRes, 8);
SV'ss isv_UseRes; -> 84 : int
See Also

SV creat ei nt

SVinit

SV upd

SV sum
Corresponding real function

SV'ss : (real Statvar) -> real
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SV'ssd

Returns the sum of the squares of deviation of a statistical variable.

Synopsis

SV'ssd : (int Statvar) -> real

Description

Returns the sum of the squares of deviation of a statistical variable.

Arguments

Statistical variable created by SV creat ei nt .

Return Value

Sum of the squares of deviation of St at var .

Exceptions

None.
Example

val isv_UseRes = SV createint ();

SV'init isv_UseRes;

SV upd (isv_UseRes, 4);

SV upd (isv_UseRes, 2);

SV upd (isv_UseRes, 8);

SV'ssd isv_UseRes; -> 18.66666666666666 : real
See Also

SV createi nt
SVinit

SV upd

SV ss

SV std

SV vari

Corresponding real function

SV'ssd : (real Statvar) -> real
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SV'std

Returns the standard deviation of a statistical variable.

Synopsis

SV'std : (int Statvar) -> real

Description

Returns the standard deviation of a statistical variable.

Arguments

Statistical variable created by SV creat ei nt .

Return Value

Standard deviation of St at var .

Exceptions

None.
Example

val isv_UseRes = SV createint ();

SV'init isv_UseRes;

SV upd (isv_UseRes, 4);

SV upd (isv_UseRes, 2);

SV upd (isv_UseRes, 8);

SV'std isv_UseRes; -> 3.055050463303893
See Also

SV createi nt
SVinit

SV upd

SV ss

SV vari

Corresponding real function

SV std : (real Statvar) -> real
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SV'sum

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Returns the sum of the values of a statistical variable.

SV sum: (int Statvar) -> int

Returns the sum of the values of a statistical variable.

Statistical variable created by SV creat ei nt .

Sum of the values of St at var .

None.

val isv_UseRes = SV createint ();
SV'init isv_UseRes;

SV upd (isv_UseRes, 4);

SV upd (isv_UseRes, 2);

SV upd (isv_UseRes, 8);

SV'sum isv_UseRes; -> 14 : int

SV createi nt
SVinit

SV upd

SV count

SV ss

Corresponding real function

SV sum: (real Statvar) -> real
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SV'upd

Updates a statistical variable.

Synopsis

SViupd : (int Statvar * int) -> unit

Description

Updates a Statistical variable.

Arguments

Integer statistical variable and integer constant

Return Value

None.
Exceptions
None.
Example
val isv_UseRes = SV createint ();
SV'init isv_UseRes;
SV' upd (isv_UseRes, 4); -> () : unit
SV val ue isv_UseRes; -> 4
See Also

SV creat ei nt
SVinit

Corresponding real function

SV upd : (real Statvar * real) -> unit
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SV'value

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Returns the current value of a statistical variable.

SV'value : (int Statvar) -> int

Returns the current value of a statistical variable.

Statistical variable created by SV creat ei nt .

Current value of St at var .

None.

val isv_UseRes = SV createint ();
SV'init isv_UseRes;

SV upd (isv_UseRes, 4);

SV upd (isv_UseRes, 2);

SV upd (isv_UseRes, 8);

SV'value isv_UseRes; -> 8 : int

SV createi nt
SVinit

SV upd

SV first

Corresponding real function

SV'value : (real Statvar) -> real
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SV'vari

Returns the variance of a statistical variable.

Synopsis

SV'vari : (int Statvar) -> real

Description

Returns the variance of a statistical variable.

Arguments

Statistical variable created by SV creat ei nt .

Return Value

Variance of St at var .

Exceptions

None.
Example

val isv_UseRes = SV createint ();

SV'init isv_UseRes;

SV upd (isv_UseRes, 4);

SV upd (isv_UseRes, 2);

SV upd (isv_UseRes, 8);

SV'vari isv_UseRes; -> 9.333333333333329:real
See Also

SV createi nt
SVinit
SV upd
SV ssd
SV std

Corresponding real function

SV vari : (real Statvar) -> real
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Chapter 13

Overview of
Chart Functions

Table of Chart Functions

All History Snapshot Line
Bar Charts Bar Charts Bar Charts Charts
Creating BC create LC create
Updating BC upd_part names | HC upd_bar SC _upd_bar LC upd_axi shanes
BC upd_title HC upd_bar names | SC upd_bar nanes | LC upd_chart
HC upd_chart SC upd_chart LC upd_line
SC upd_part LC upd_l i nenanes
LC upd_pline
LC upd_title
Code Segment | BC_Get CodeSeg LC Get CodeSeg
Clearing BC cl ear _chart LC init_chart
BC init_chart
Deleting BC del ete LC del ete
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Bar Chart Functions

Chapter 14

Snapshot Chart Example

Process and Resour ce Counts

Processing

Awaiting Res

Using Res

Res Pool

IUHU

15

0123456789 101112131415161718

Il Old Count
O Cur Count

Fig. 14-1: Resource Use Model Snapshot Chart (“Res”)
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Reporting Functions

History Chart Example

10

15

20

25

30

Process State History

~

~

~

~

~

|

M Processing
O AwaitingR
B Using Res

d

Fig. 14-2: Resource Use Model History Chart (“Hist”)

Table of Bar Chart Functions

Creating BC create
Updating BC upd_part nanes
BC upd_title
History HC _upd_bar
HC upd_bar nanes
HC upd_chart
Snapshot SC upd_bar

SC upd_bar nanes
SC upd_chart
SC upd_part

Code Segment BC Get CodeSeg

Clearing BC cl ear _chart
BC init_chart

Deleting BC del ete
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Bar Chart Functions

BC create

Synopsis

Creates a bar chart.

BC create : {
Nane: string,

I nt eger : bool
NoCOf Bar s: i nt,
NoOf Parts:int,
Bar Hei ght : i nt,
Hi st : bool

Ret ai n:int,

G i dNunber ;i nt,

Gidhst:'"a

Ti cksOnl y: bool

Titl e: bool

Legend: bool

Bar Nanes: bool ,

PosVal ue: bool

(*Chart identifier, used by all M
functions that reference this chart.
The chart name nust be unique within
the di agram *)

(*Specifi es whether val ues displ ayed
in a chart are integer (true) or
real (false). *)

(*Nunmber of bars in the chart. *)

(*Nunber of parts into which each bar
i s subdivided. *)

(*Hei ght of the individual bars in
pi xels. *)

(*Causes the systemto generate a
hi story chart. *)

(*Nunber of history chart bars to
retain when the bars are noved up
during updating. The nunber nust be
smal l er than or equal to the nunber
specified in NoOf Bars and greater
than or equal to zero
(*Causes the di stance between two
grid lines to be fixed while the
nuneric range between the grid |ines
varies. *)

(*Causes the nuneric range between two
grid lines to be fixed while the
nunber of grid lines varies. The
range number entered must be of the
type specified in the I nteger op-
tion. *)

(*Specifies whether the grid |lines
are visible or not. |If checked,
only small tics can be seen where
there are val ue regions. *)

(*Causes the systemto generate a
title region for the chart. The
default title is the string “Title".
*

(*Causes the systemto generate a
| egend describing the bar part pat-
terns. *)

(*Causes the systemto generate bar
nanes. *)

(*Causes the systemto generate
positive val ue regions containing
default text. The font information
may be changed in the Editor. *)
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Reporting Functions

NegVal ue: bool, (*Causes the systemto generate
negati ve val ue regi ons contai ni ng
default text. The font information
may be changed in the Editor. *)

Upper Val ue: bool , (*Causes the systemto generate
val ue range regions corresponding to
the grid range above the chart. The
text in these regions is generated
fromthe Min and Max val ues and can
not be changed by the user. The
font can be changed in the Editor.

*

Lower Val ue: bool, (*Causes the systemto generate
val ue range regi ons corresponding to
the grid range below the chart. The
text in these regions is generated
fromthe Min and Max val ues and can
not be changed by the user. The
font information may be changed in
the Editor. *)

SaveCopy: bool, (*Causes the chart to be copied to a
new page as an Aux node when the
Initial State (Simmnenu) command is
i nvoked. *)

KeepCont : bool , (*Specifies whether or not the chart
will be initialized when the Initia
State (Simnenu) command is invoked.
If true, the chart will not be
initialized when calling Initia
State. *)

EndOf Run: bool, (*Specifies that the chart is to be
updated at the end of the sinulation
run. *)

Time:' ' Db, (*The nunber of time units between
chart updates for tinmed nodel s being
simulated with tinme. |If both Ti me
and Step are included, the chart
will be updated with both tine and
step intervals. The type is the
kind of tine specified in the
Si mul ati on Code Options dialog. *)

Step:int, (*The number of steps between chart
updates. If both Step and Ti me are
i ncluded, the chart will be updated
with both time and step intervals.

*)

Mn:'"a,

Max:'"'a,

(*Specify the mninumto maxi mum range

of values which are initially
di splayed in the plot area. Rea
val ues nmust be entered for Mi n and
Max if I nteger is false. The val ue
of Mi n must not be |arger than O;
Max nmust not be smaller than 0.

Hei ght:int, (*Hei ght of the chart *)

Wdth:int, (*Wdth of the chart *)
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Bar Chart Functions

X:int, (*Hori zontal |ocation on the page of
t he upper right-hand corner*)
y:int (*Vertical |ocation on the page of the

upper right-hand corner*)
} -> string;

Description

Creates a bar chart.

Arguments
The Figure Location column in the table below refers to this diagram:

1 7 9 8

_ I |
|
Process and Resour ce Counts

Processing

"

Awaiting Res

7
Il Old Count
O Cur Count

Using Res 3

Res Pool

|

0123456 789 101112131415161718

N
i
(o]
w
6]
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Argument Type Example Figure Comments
Location

Nane string | "Res" | N/A | The chart identifier, used by al ML functions that
reference this chart.

Bar Hei ght Int 20 1 | Height of theindividual barsin pixels.

Hei ght Int 200 2 | Height of the chart in pixels.

W dt h Int 500 3 | Width of the chart in pixels.

X Int 0 N/A | Horizonta location on the page of the upper right-
hand corner.

y Int 700 N/A | Vertical location on the page of the upper right-
hand corner.

NoOf Parts | int 2 N/A | Number of partsin each bar.

NoCf Bar s Int 4 N/A | Number of barsin the chart.

Bar Nanes bool | true 4 | Causesthe chart to have bar labels.

PosVal ue bool | true 5 | Causesthe chart to have positive value labels.

NegVal ue bool | fdse 5 Causes the chart to have negative vaue labels.

Mn "a 0 N/A | The minimum value to be displayed in the plot
area.

Max "a 18 N/A | The maximum value to be displayed in the plot
area.

G i dNunber | int N/A N/A | Causes the distance between two grid linesto be
fixed while the numeric range between the grid
lines varies.

G i dDi st "'a 1 N/A | Causesthe numeric range between two grid linesto
be fixed while the number of grid lines varies.

TicksOnly | bool | true N/A | Specifieswhether or not the grid lines are visible.

14-6 Design/CPN Internal Functions Programmer’s Reference




Bar Chart Functions

Argument Type Example Figure Comments
Location

Lower Val ue | bool | true 6 | Specifieswhether or not the chart has grid labels
on the bottom of the chart.

Upper Val ue | bool | false 7 | Specifieswhether or not the chart has grid labels at
the top of the chart. If the chart has atitle,
UpperValueis usually false to avoid text conflict.

Legend bool | true 8 | Specifieswhether or not the chart has alegend
identifying bar part patterns.

Title bool | true 9 | Text of the chart title. The default title can be
changed by BC upd_title.

Hi st bool | fdse N/A | Causesthe system to generate a history chart.

Ret ai n int N/A N/A | The number of history chart barsto retain when the
bars are moved up during updating.

SaveCopy bool | false N/A | Causesthe chart to be copied to anew page as an
Aux node when the Initial State (Sim menu)
command is invoked.

KeepCont bool | true N/A | Causesthe chart to beinitialized when the Initial
State (Sim menu) command is invoked.

EndOf Run bool | true N/A | Causesthe chart to be updated at the end of the
simulation run.

Ti ne int/ 5 N/A | The number of time units between chart updates for

real timed models being smulated with time. If both
Time and Step are included, the chart will be
updated with both time and step intervals.

Step int N/A N/A | The number of steps between chart updates. 1f
both Step and Time are included, the chart will be
updated with both time and step intervals.

| nt eger bool | true N/A | Specifies whether values displayed in achart are
integer (true) or rea (false).

Return Value

Name of the chart.
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Exceptions

Example

14-8

None.

To create the integer snapshot bar chart " Res" shown above in

Figure 14-1, in integer time mode, type:

BC create

{Name="Res", Bar Height=20, Height=200,

W dt h=500, x=0, y=700, NoOf Parts=2,
NoOf Bar s=4, Bar Names=true, PosVal ues=true,
GridbDi st =1,

NegVal ues=fal se, M n=0, Max=18,
Ti cksOnl y=true, LowerValue=true,

Upper Val ue=fal se, Legend=true, Title=true,

Hi st =f al se, SaveCopy=fal se, KeepCont=true,
EndOf Run=true, Ti me=5, I|nteger=true};

BC upd_title (bc="Res", title="Process and Resource

Counts"};

SC upd_barnanes {sc = "Res", tags = ["Processing",
"Awaiting Res", "Using Res", "Res Pool"]};
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BC clear_chart

Clears abar chart.

Synopsis

BC clear _chart : string -> unit

Description

Clears abar chart.

Arguments

Name of abar chart.

Return Value

None.

Exceptions

None.

Example
To clear the bar chart "Res" shown in Figure 14-1, type:

BC clear _chart "Res";
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BC delete

Dedletesabar chart.

Synopsis

BC delete : string -> unit

Description

Deletes abar chart.

Arguments

Name of abar chart.

Return Value

None.

Exceptions

None.

Example
To delete the bar chart "Res" shown in Figure 14-1, type:

BC del ete "Res";
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BC GetCodeSeg

Getsthe ID of the CPN code segment region of a bar chart.

Synopsis

BC Get CodeSeg : string -> gid

Description

Accesses a bar chart code segment region..

Arguments

Name of abar chart.

Return Value

ID of the code segment.

Exceptions

None.

Example

To access the code segment of the bar chart "Res" shown in Figure
14-1, type:

BC Get CodeSeg "Res";
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BC init_chart

Initializes abar chart.

Synopsis

BC init_chart : string -> unit

Description

Initializes a bar chart.

Arguments

Name of abar chart.

Return Value

None.

Exceptions

None.

Example
Toinitidize the bar chart "Res" shown in Figure 14-1, type:

BC init_chart "Res";
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BC upd_partnames

Updates the partnames in a bar chart.

Synopsis
BC upd_partnanes : { bc:string, tags:string list }
-> unit
Description
Establishes the parthames in abar chart. These namesare used in
the legend, if any.
Arguments
bc String name of abar chart
tags List of string partnames.
Return Value

None.

Exceptions

None.

Example
To establish the partnames shown in the legend in Figure 14-1:

BC upd_partnanes {bc = "Res", tags = ["Ad Count",
"Cur Count"]};
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BC upd title

Updates the title of abar chart.

Synopsis
BC upd title : { bc:string, title:string}
-> unit
Description

Establishes the title of a bar chart.

Arguments
bc String name of abar chart
title String title for abar chart.
Return Value

None.

Exceptions

None.

Example
To establish the title shown in Figure 14-1:

BC upd_title {bc="Res", title= "Process and Resource
Counts"};
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HC upd_ bar

Synopsis

Description

Arguments

Return Value

Exceptions

Example

Updates the current bar of a history bar chart.

HC upd_bar:{bc:string, part _values:''a list}
-> unit

Updates the current bar of a history bar chart.

bc String name of a bar chart
part_values List of valuesfor each part of ahistory chart
bar.

The values must be of the type specified by
the Integer option when the chart was created.

The order isfrom left to right, and there must
be as many elementsin thelist asthere are
partsin the bar.

None.

None.

To update the three-part bar of an integer history chart, named
"Hist":

HC upd_bar {hc="Hi st", part_val ues=[5, 8, 2] };
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HC upd_barnames

Updates the barnames in a history bar chart.

Synopsis
HC upd_barnanes: {hc:string, tags:string list }
-> unit
Description
Updates the barnames in a history bar chart. These names identify
the meaning of each bar that appearsin the chart.
Arguments

hc String nane of a history bar chart.
tags List of string barnanes.

Return Value

None.

Exceptions

None.

Example

To update the barnames of a history chart, named "Hist" which has
been created with a Retain count of 4:

HC upd_bar names {hc="Hist", tags=["10", "15", "20",
"25"]};
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Bar Chart Functions

HC upd_chart

Synopsis

Description

Arguments

Return Value

Exceptions

Example

Updates barsin ahistory bar chart.

HC upd_chart:{hc:string, values:(''a list * bool)
list, tags:string list }
-> unit

Updates the barsin ahistory bar chart. More than one bar may be
created.

hc String name of ahistory bar chart.
values List of value-specifier tuples, consisting of a
(value-list * boolean) pair for each bar.
tags List of string barnames.
None.
None.

To update a history chart, named "Hist", which has been created
with aRetain count of 4 and whose bars consist of two parts.

HC upd_chart {hc="Hist", values = [([3,4] * true),

([2,7] * true), ([5,6] * true), ([1, 4] * true)],
tags=["10", "15", "20", "25"]};
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SC _upd_bar

Updates a bar of a snapshot bar chart.

Synopsis
SC upd_bar:{sc:string, bar:int, part _values:''a list}
-> unit
Description

Updates a bar of a history bar chart.

Arguments
sC String name of a snapshot bar chart.
bar Number of the bar to be updated.
part_values List of values for each part of the snapshot
chart bar.

The values must be of the type specified by
the Integer option when the chart was created.

The order isfrom left to right, and there must

be as many elementsin thelist asthere are
partsin the bar.

Return Value

None.

Exceptions

None.

Example

To update the three parts of the second bar of an integer snapshot
chart, named "Res’":

SC upd_bar {sc="Res", part_val ues=[5, 8, 2]};
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SC_upd_barnames

Synopsis

Description

Arguments

Return Value

Exceptions

Example

Updates the barnames in a snapshot bar chart.

SC upd_barnanes: {sc:string, tags:string list }
-> unit

Updates the barnames in a snapshort bar chart. These names
identify the meaning of each bar that appears in the chart.

sc String nane of a snapshot bar chart.
tags List of string barnanes.

None.

None.

To update the barnames of a snapshot chart, named "Res" which has
four bars:

SC upd_barnanes {sc = "Res", tags = ["Processing",
"Awai ting Res", "Using Res", "Res Pool"]};
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SC_upd_chart

Updates bars in a snapshot bar chart.

Synopsis
SC upd_chart:{sc:string, values:(int * ""a list *
bool) list, tags:string list }
-> unit

Description

Updates the bars in a snapshot bar chart. Each bar isidentified by

an integer.
Arguments
sC String name of ahistory bar chart.
values List of value-specifier tuples, consisting an
(int * value-list * boolean) tuple for each bar.
tags List of string barnames.
Return Value
None.
Exceptions
None.

Example

To update a snapshot chart, named "Res’, which has 4 bars each
consisting of two parts:

SC upd_chart {sc="Res", values = [(1 * [3,4] *

true), (2 * [2,7] * true), (3 * [5,6] * true), (4 *
[1, 4] * true)], tags=["10", "15", "20", "25"]};
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SC _upd_part

Updates a part for the bars of a snapshot bar chart.

Synopsis
SC upd_part:{sc:string, part:int, bar _values:''a list}
-> unit
Description

Updates a part for the bars of a snapshot bar chart.

Arguments
sC String name of a snapshot bar chart.
part Number of the part to be updated.
bar_values List of valuesfor the specified part of each bar
of the snapshot chart.

The values must be of the type specified by
the Integer option when the chart was created.

There must be as many elementsin thelist as
there are bars.

Return Value

None.

Exceptions

None.

Example

To update the second part of the four bars of an integer snapshot
chart, named "Res’":

SC upd_part {sc="Res", part

= 3,
bar _val ues=[3,6,2,9

1}
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Chapter 15

Line Chart Functions

Line Chart Example

Process and Resour ce Graph

Count
10
o—a
\I—I—l—l :
Il Processing
[0 Awaiting Res
5 Il UsingRes
D_U\D/U\n/r’ 5 e
-4; \;/\F
0 /. Time
0 10 20 30 40

Fig. 15-1: Resource Use Model - Line Chart (“Line”)

Table of Line Chart Functions

Creating LC create
Initializing LC init_chart
Updating:

Labels LC upd_axi snanes

LC upd_l i nenanes
LC upd_title
Data
LC upd_chart
LC upd_pline
LC upd_line
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Accessing Code Segment | LC Get CodeSet

Deleting LC del ete
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Line Chart Functions

LC create

Synopsis

Creates aline chart.

LC create: {

Nane: string

| nt eger : bool ,

NoCY Li nes: i nt,
BoxSi ze:int,

(*Chart identifier, which is used by all the
M. functions that reference this chart. The
chart nane nust be unique within the
di agram *)

(*Specifies whet her val ues displayed in a
chart are integer or real. *)

(*Nurber of chart lines *)

(*Size of nodes connecting the line chart *)

Start AAQrigin:bool, (*Lines start at the origin*)

Hori zVert : bool ,

XNoF @i ds:int,

XDst: ''a,

XTi cksOnl y: bool ,
YNoOF Qi ds:int,

YD st:''a,

YTi cksOnl y: bool ,
Title:string,
Legend: bool ,

Axi sNanes: bool ,
SaveCopy: bool ,

KeepCont : bool ,

(*Specifies how the data points on the graph
lines are connected. True causes lines to
be drawn with right angles, such as in a
tine series for hardware circuits. False
causes straight lines to be drawn between
poi nts. *)

(*Causes the distance between two grid |ines
to be fixed while the nuneric range between
the grid lines varies. *)

(*Causes the nuneric range between two grid
lines to be fixed while the nunber of grid
l'ines varies. The nunber shoul d be of the
type specified by Integer. *)

(*X-axis ticks instead of |ines*)

(*Causes the di stance between two grid |ines
to be fixed while the nuneric range between
the grid lines varies. *)

(*Causes the nuneric range between two grid
lines to be fixed while the nunber of grid
l'ines varies. The nunber shoul d be of the
type specified by Integer. *)

(*Y-axis ticks instead of |ines*)

(*Text of line chart title*)

(*Specifies whether or not the chart has a
| egend identifying chart |ine patterns. *)

(*Chart has axis |abels. *)

(*Causes the chart to be copied to a new page
as an Aux node when the Initial State (Sm
menu) command i s i nvoked*)

(*Specifies whether or not the chart will be
initialized when the Initial State (Sm
menu) command is invoked. If true, the
chart will not be initialized when calling
Initial State. *)

ReStart At Oi gi n: bool , (*Specifies whether or not to start the new

EndCf Run: bool ,

Time:"'b,

lines at the origin or to continue fromthe
end of the previous run's |ines*)

(*Specifies that the chart is to be updated at
the end of the simulation run. *)

(*The nunber of time units between chart
updates for times nodel s bei ng simul ated
with time. |If both Tinme and Step are
specified, the chart will be updated with
both tine and step intervals. The type is
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the kind of tine specified in the Simulation
Code Options dialog. *)

Step:int, (*The nunber of steps between chart updates.
If both Step and Tine are specified, the
chart will be updated with both tinme and
step intervals. *)

Xvax: ' a, (*Maxi mum val ue of x coordi nat e*)

XMn:''a, (*M ni num val ue of x coordi nat e*)

YMax: ' ' a, (*Maxi num val ue of y coordi nat e*)

YMn:''a, (*M ni num val ue of y coordi nate*)
XOigin:''a,

YOigin:''a, (*Specifies where the x and y axes i ntersect

initially. x and y nust be located within
the XM n, XMax and YMn, YMax range.

Speci fyi ng MoveAxi s can change the | ocation
of the origin. *)

Rescal eAxi s: bool , (*Causes the systemto automatical ly adj ust
the chart's display scal e to accormodat e
changes in the data. Rescaling conpresses
data. *)

MoveAxi s: bool (*Causes the systemto nmove the display scal e
to accommodate changes in the data. The
display scale is fixed. |If a chart will be
updated in both the negative and positive
direction, this feature should not be used.
MoveAxi s is conparable to the history chart
updati ng met hod. *)

Hei ght:int, (*Height of the line chart. *)
Wdt h:int, (*Wdth of the line chart. *)
X:int, (*Horizontal location on the page of the upper
ri ght-hand corner. *)
y:int (*Vertical location on the page of the upper
right-hand corner. *)
}
-> string

Description

Creates aline chart.

Arguments

The Figure Location column in the table below refers to this diagram:
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6 9 13 12
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Time
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1
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4 3
Argument Type Ex. Loc. Comments

Narme string | "Line" | N/A | Chart identifier, whichis used by al the ML
functions that reference this chart. The chart name
must be unique within the diagram.

NoOf Li nes int 4 N/A | Number of chart lines.

BoxSi ze int 20 9 | Size of nodes connecting the line chart.

Start AtOrigin bool true N/A | Lines start at the origin.

Hori zVert bool false | N/A | Specifies how the data points on the graph lines are
connected. True causes linesto be drawn with right
angles, such asin atime series for hardware
circuits. False causes straight lines to be drawn
between points.

XNoOf Gri ds int N/A N/A | Causes the distance between two grid linesto be
fixed while the numeric range between the grid lines
varies.

XDi st int/real 10 N/A | Causes the numeric range between two grid linesto
be fixed while the number of grid lines varies.The
number should be of the type specified by Integer.

Design/CPN Internal Functions Programmer’s Reference 15-5



Reporting Functions

XTi cksOnl y bool false | N/A | X-axisticksinstead of lines.

YNoOf Gri ds int false | N/A | Causesthe distance between two grid linesto be
fixed while the numeric range between the grid lines
varies.

YDi st "a 10 N/A | Causes the numeric range between two grid linesto

be fixed while the number of grid linesvaries.The
number should be of the type specified by Integer.

YTi cksOnly bool fase | N/A | Y-axisticksinstead of lines.

Title bool true 13 | Specifies whether or not the chart has atitle.

Legend bool true 12 | Specifieswhether or not the chart has alegend
identifying chart line patterns.

AXi sNanes bool true 10 | Chart has axis labels.

SaveCopy bool false | N/A | Causesthe chart to be copied to anew page as an

Aux node when the Initial State (Sim menu)
command isinvoked

KeepCont bool true N/A | Specifies whether or not the chart will beinitialized
when the Initial State (Sim menu) command is
invoked. If true, the chart will not beinitialized
when calling Initial State.

ReStart At Ori gi n | bool false | N/A | Specifieswhether or not to start the new lines at
the origin or to continue from the end of the
previous run'slines.

EndOF Run bool true N/A | Specifiesthat the chart isto be updated at the end of
the simulation run.

Ti me int/real 5 N/A | The number of time units between chart updates for
times models being simulated with time. If both
Time and Step are specified, the chart will be
updated with both time and step intervals.

Step int N/A N/A | The number of steps between chart updates. If both
Step and Time are specified, the chart will be
updated with both time and step intervals.

I nt eger bool true N/A | Specifies whether values displayed in achart are
integer or real.

XMax int/real 40 3 | Maximum value of x coordinate.

XM n int/real 0 4 | Minimum value of x coordinate.

YMBax int/real 10 6 | Maximum value of y coordinate.
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YM n int/real 0 7 | Minimum value of y coordinate.
XOrigin "a 0 N/A | Specifieswherethe x and y axesintersect initially.
YOrigin "a 0 x and y must be located within the XMin, XMax

and YMin, Y Max range. Specifying MoveAXxis can
change the location of the origin.

Rescal eAxi s bool true N/A | Causesthe system to automatically adjust the
chart's display scale to accommodate changesin the
data. Rescaling compresses data.

MoveAXxi s bool false | N/A | Causesthe system to move the display scale to
accommodate changesin the data. The display scale
isfixed. If achart will be updated in both the
negative and positive direction, this feature should
not be used. MoveAxisis comparableto the
history chart updating method.

Hei ght int 200 1 | Height of the line chart in pixels.

W dt h int 500 2 | Width of theline chart in pixels.

X int 0 N/A | Horizontal location on the page of the upper right-
hand corner.

y int 700 N/A | Vertical location on the page of the upper right-
hand corner.

Return Value

Name of chart.

Exceptions

None.

Example

To create theinteger linechart " Li ne" shown in Figure 15-1, in
integer time mode, type:

LC create

{Nane="Li ne", NoOfLines=4, BoxSize=20,

Start AtOrigi n=true, XD st=10, YDist=10, Title=true,
Legend=true, Axi sNames=true, KeepCont=true,

EndOf Run=true, Tinme=5, Integer=true, XMax=40,

XM n=0, YMax=10, YM n=0, XOigi n=0, YOi gi n=0,
ReScal eAxi s=true, Hei ght=200, W dth=500, x=0.
y=700};
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LC delete

Ddetesaline chart.

Synopsis

LC delete : string -> unit

Description

Ddetes aline chart.

Arguments

Reference to aline chart.

Return Value

None.

Exceptions

None.

Example
To deletetheline chart " Li ne" shown in Figure 15-1, type:

LC del ete "Line";
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LC_GetCodeSeg

Getsthe ID of the CPN code segment region of aline chart.

Synopsis

LC Get CodeSeg : string -> gid

Description

Accesses aline chart code segment region..

Arguments

Name of aline chart.

Return Value

ID of the code segment.

Exceptions

None.

Example

To access the code segment of the line chart "Li ne" shownin
Figure 15-1, type:

LC_Get CodeSeg "Line":
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LC init_chart

Initidizes aline chart.

Synopsis

LC init_chart : string -> unit

Description

Initidlizes aline chart.

Arguments

Name of aline chart.

Return Value

None.

Exceptions

None.

Example
Toinitidizetheline chart "Li ne" shown in Figure 15-1, type:

LC init_chart "Res";
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LC _upd_axisnames

Synopsis

Description

Arguments

Return Value

Exceptions

Example

Updates the axis namesin aline chart.

LC upd _axisnanes : { lc:string, xtag:string,
ytag: string};
-> unit

Establishes the axisnamesin aline chart. These namesareused in
thelegend, if any.

I c String nane of a line chart.
xtag String x-axis nane.
ytag String y-axis namne.

None.

None.

To establish the axis names shown in the legend in Figure 15-1.

LC upd_axi snanes {lc="Line", xtag="Ti ne",
ytag="Count"};
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LC _upd_chart

Synopsis

Description

Arguments

Return Value

Exceptions

Example

Updates linesin aline chart.

LC upd _chart:{lc:string, values:(int * '"a * '"a *
bool * bool) Ilist}
-> unit

Updatesthelinesinaline chart.

Ic String name of aline chart.
values List of value-specifier tuples, consisting an
(integer-line-number * x value *
y value* true* true) tuplefor
each line.

None.

None.

To update aline chart, named "Line", which consists of four lines
with x,y values: (2,2), (2,3), (2,4), (2,8):

LC upd_chart {lc="Line", values = [(1, 2, 2, true,
true), (2, 2, 3, true, true), (3, 2, 4, true,
true), (4, 2, 8, true, true)l};
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LC upd_line

Synopsis

Description

Arguments

Return Value

Exceptions

Example

Updates aline of aline chart.

LC upd line:{lc:string, line:int, x:''"a, y:'"'a,
draw i ne: bool }
-> unit

Updates aline of aline chart.

Ic String name of aline chart.
line Number of the line to be updated.
X x valuefor theline.

The value must be of the type specified by the
Integer option when the chart was created.

y y valuefor theline.

The value must be of the type specified by the
Integer option when the chart was created.
drawline Specifiesthat the line isto be drawn.

None.

None.

To update the second line of aline chart, named "Line" with x,y
value (5,9):

LC upd_line {lc="Line", x=5, y=9,
drawl i ne=true};
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LC upd_linenames

Updates the line namesin aline chart.

Synopsis
LC upd linenanes : { lc:string, tags:string list }
-> unit
Description
Establishesthe line namesin aline chart. These namesare used in
the legend, if any.
Arguments
lc String name of aline chart.
tags List of string line names.
Return Value

None.

Exceptions

None.

Example

To establish the line names shown in the legend in Figure 15-1:

LC upd_linenanmes {lc = "Line ", tags =
["Processing", "Awaiting Res", "Using Res", "Res
Pool "1};
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LC upd_pline

Synopsis

Description

Arguments

Return Value

Exceptions

Example

Updates the fill pattern for aline terminator in aline chart.

LC upd pline:{lc:string, line:int, x:'"a, y:''a,
drawl i ne: bool, pattern:int}
-> unit

Updates the fill pattern for aline terminator in aline chart.

Ic String name of aline chart.
line Number of the line to be updated.
X x valuefor theline.

The value must be of the type specified by the
Integer option when the chart was created.

y y valuefor theline.

The value must be of the type specified by the
Integer option when the chart was created.

drawline Specifiesthat the line isto be drawn.
pattern The number of the fill pattern.
None.
None.

To set thefill pattern to 3 for the second line of aline chart, named
"Line" with x,y value (5,9):

LC upd_pline {lc="Line", line=2, x=5, y=9,
drawl i ne=true, pattern=3};
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LC upd_ title

Updates thetitle of aline chart.

Synopsis
LC upd_title : { bc:string, title:string}
-> unit
Description

Establishes thetitle of aline chart.

Arguments
lc String name of aline chart
title String title for aline chart.
Return Value

None.

Exceptions

None.

Example
To establish the title shown in Figure 15-1:

LC upd_title {lc="Line", title= "Process and Resource
G aph"};
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Introduction
to Appendix A

Contents of Appendix A
Appendix A isdivided into the following chapters:
Overview of Version 1.9 Chart Functions
Version 1.9 Bar Chart Functions
Version 1.9 History Chart Functions
Version 1.9 Line Chart Functions
Version 1.9 Matrix Chart Functions

Within each chapter, the functions are listed alphabetically by
function name.
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Chapter Al

Overview of Version 1.9
Chart Functions

Obsolescence of Version 1.9 Chart Functions

In Design/CPN Version 2.0, the charting capabilities provided in
Version 1.9 has been replaced by a more sophisticated charting
facility. For compatibility, the Version 1.9 charting functions are
supported in Version 2.0.

This appendix describes the Version 1.9 charting functions. None
of these functions should be used in new models. The functions are
documented solely for usein models created with Version 1.9 that
aready use charts.

Version 1.9 and Version 2.0 charts and chart functions can be used

together in the same model. However, 2.0 chart functions cannot be
used with 1.9 charts, or vice versa.

Table of Version 1.9 Chart Functions

Bar History Line Matrix
Charts Charts Charts Charts
Creating BC deci nt HC deci nt LG deci nt MC dec
BC create HC create LG create MC create
Updating:
Assigning BC upd_Itag | HC hist_Itag LG upd_ltag MC upd_I tag
labels BC upd_rtag | HC hist_rtag LG upd_at ag
Appending BC upd_col HC hist_init LG upd_line MC fill
values BC upd row | HC hist row LG upd pline | MCwite
Deleting BC del et e HC del et e LG del ete MC del et e
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Creating a Chart Page

A newly created chart appears by default on the current page. To
cause a chart to be created on a page of its own:

1.

Create apage, using DSSt r _NewPage (described in
Chapter 2).

Make the page a CPN page, using MakeCpnPage
(described in Chapter 8).

Before creating the chart, make the page current with
DSSt r _Set Cur Page (described in Chapter 2).

The chart will appear on the newly created page.

Positioning a Chart on a Page

The X and Y parameters of theindividual chart creation functions
specify positioning of the chart on the page. To determinethe X and
Y coordinates that will position anewly created chart correctly:

1.
2.

Create a chart.

Move the chart to the desired location on the page. The
Reduce menu item of the Page menuis useful in seeing and
moving the chart within the page as awhole.

Use the Current Object menu item of the Examine menu
obtainthe X and Y coordinates (xcent er andycent er)
of the chart.

Modify the X and Y parameters of the chart creation function
to specify the values obtained in Step 3.

Al-2 Design/CPN Internal Functions Programmer’s Reference



Chapter A2

Version 1.9
Bar Chart Functions

Version 1.9 Bar Chart Example

PL

AR

UR

RP

0123456789 101112131415161718

1

9

3

15

Process and Resour ce Counts

B odcnt
0 CurC

Table of Version 1.9 Bar Chart Functions

Creating BC deci nt
BC create
Updating:

Assigning BC upd_Itag
labels BC upd_rtag

Appending BC upd_col
values BC upd row

Deleting BC del et e

Fig. A2-1: Resource Use Model Bar Chart (bc_resmod )
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BC'create

Synopsis

Description

Arguments

Creates a bar chart.

BC creat e:

{ bar_height : int,
hei ght : int,
width : int,

X : int,

y . int,

colums : int,
row: int,

tag : bool,

val _reg : bool
max_val int,
resi ze : bool,
grid_dyn : bool,
grid_no : int,
grid_vis : bool,
lowgrid : bool,
up_grid : bool,
I egend : bool,
title : string,
}

-> int BCHART
Creates abar chart.

* Horizont al

(* Height of the individual bars (rows) *)

* Height of the chart *)

Wdth of the chart *)

| ocation on the page of the
upper right-hand corner *)

Vertical location on the page of the upper
ri ght-hand corner *)

Nunber of columms in each bar (row *)

* Nunber of bars (rows) in the chart *)

(* Specifies whether or not the chart has row

(*
(*
(*

(*

-
-
-
-

| abel s *)

Speci fies whether or not the chart has

val ue | abel s *)

Deternines the range of values that are

di splayed in the plot area *)

Speci fi es whether or not the maxi num val ue
shown on the horizontal grid is adjusted to
be larger that the maxi mumbar |ength *)
Speci fies whether or not the nunber of grid
lines are to be adjusted dynamcally *)

* Nunber of grid lines in the chart *)

Speci fies whether or not the grid lines are
visible *)

Speci fies whether or not the chart has grid
| abel s on the bottomof the chart *)

Speci fies whether or not the chart has grid
| abels at the top of the chart *)

Speci fies whether or not the chart has a

| egend identifying colum patterns *)

Text of chart title *)

The Figure Location column in the table below refersto this diagram:

A2-2
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1 7 9 8
' I
Process and Resour ce Counts
PL_ 1
AR 9
B oldcnt
UR 3 O curcn
RP 15
[ T T [ T[]
0123456789 101112131415161718
, |
4 6 3 5
Argument Type Example Figure Comments
Location

bar _hei ght | Int 20 1 | Height of the individual bars (rows). Thevalueis
in pixels.

hei ght Int 200 2 | Height of the chart. Thevaueisin pixels.

wi dt h Int 500 3 | Width of the chart. Thevalueisin pixels.

X Int 0 N/A | Horizontal location on the page of the upper right-
hand corner. See Chapter A1 for asimple chart
positioning technique that usesx andy.

y int 700 N/A | Vertical location on the page of the upper right-
hand corner. See Chapter A1 for asimple chart
positioning technique that usesx andy.

col ums int |2 N/A | Number of columnsin each bar (row). The
Resource model in this appendix uses two columns
inits bar chart.

r ow int 4 N/A | Number of bars (rows) in the chart.

t ag bool | true 4 | Specifies whether or not the chart has row labels.
BC upd_rt ag determines the labels for the rows.

Design/CPN Internal Functions Programmer’s Reference A2-3



Version 1.9 Chart Functions

val _reg bool | true 5 | Specifieswhether or not the chart has value labels.
The system automatically creates the labels from
the position of the left-hand end of the bar.

max_val Int 30 N/A | Determinesthe range of valuesthat are displayed in
theplot area. Zero isthe minimum, max_val isthe
maximum.

resize bool | true N/A | Specifies whether or not the maximum value
shown on the horizontal grid is adjusted to be
larger that the maximum bar length. Setting
resi ze to true helpsto identify errors caused by
giving a number outside of the max_val range.

grid_dyn bool | true N/A | Specifies whether or not the number of grid lines
are to be agjusted dynamically.

grid_no int 30 N/A | Number of grid linesinthe chart. If gri d_dyn is
false, thisnumber isfixed. If grid_dyn istrue,
this number is the maximum.

grid_vis bool | true N/A | Specifieswhether or not the grid lines are visible.

l ow grid bool | true 6 | Specifieswhether or not the chart has grid labels
on the bottom of the chart.

up_grid bool | false 7 | Specifieswhether or not the chart has grid labels at
the top of the chart. If the chart has atitle,
up_gri disusualy falseto avoid text conflict.

| egend bool | true 8 | Specifieswhether or not the chart has alegend
identifying column patterns. BC upd_| t ag
determines the labels for the patterns.

title string| See 9 | Text of the chart title.

figure
Return Value
None.
Exceptions
None.

A2-4
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Example

See Also

To create the integer bar chart bc_r esmod shown in Figure A2-1,
type:

val bc_resnod = BC decint ();

bc resmod := BC' create

{bar _height = 20, height = 200, width =
400, x = 0, y = 350, colums = 2, row = 4,
tag = true, val _reg = true, max_val =

(MaxCount * 2), resize = true, grid_dyn =
true, grid_no (MaxCount * 2), grid_vis =
true, low grid true, up_grid = false,

| egend = true, title = "Process and
Resource Counts"};

BC upd_rtag {bc = bc_resnod, tags = ["PL", "AR',
"R, TR

BC deci nt
BC upd_rtag
BC upd_Itag
BC del ete

Corresponding real function

BC create: { bar_height : int, height : int, width :
int, x: int, y : int, colums : int, tag : bool,
grid_dyn : bool, grid_no : int, grid_vis : bool,

| egend : bool, lowggrid : bool, max_val : real,
resize : bool, row: int, title : string, up_grid :

bool, val _reg : bool } ->real BCHART
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BC'decint

Declares an integer bar chart.

Synopsis

BC decint: () -> (int BCHART) ref

Description
Declares an integer bar chart. Thisfunction has the effect of creating
an ML value that can be used together with BC cr eat e to create an
integer bar chart.

Arguments

None.

Return Value

Returns reference to an integer bar chart.

Exceptions
None.
Example
To declare the integer bar chart bc_r esnod shown in Figure A2-1,
type:
val bc_resnod = BC decint ();
See Also
BC create

Corresponding real function

BC decreal =fn : () -> (real BCHART) ref
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BC'delete

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Deletes an integer bar chart.

BC delete : ((int BCHART) ref) -> unit

Deletes an integer bar chart.

Reference to an integer bar chart.

None.

None.

To delete the integer bar chart bc_r esmod shown in Figure A2-1,
type:

BC del et e bc_resnod;

BC create

Corresponding real function

BC delete : ((real BCHART) ref) -> unit
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BC'upd_col

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates columnsin an integer bar chart.

BC upd _col : { bc : (int BCHART) ref, columm : int,
row values : int list } -> unit

Updates columnsin an integer bar chart.

bc Reference to an integer bar chart
col umm Integer column number to be updated
row val ues List of integer row values.

None.

None.

The Resource model used in this appendix does not update
individual columns, but the function call to update the first column
of al the rowswould be:

BC upd_col {bc = bc_resnod, colum = 1, row val ues
= [(lold_ProcLoc), ('old_AwaitRes), (!old_UseRes),
(!'ol d_ResPool )1};

BC upd_ltag
BC upd_row
BC upd_rtag
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Corresponding real function

BC upd_col : { bc : (real BCHART) ref, colum : int,
row values : real list } -> unit
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BC'upd_lItag
Updates legend labels on an integer bar chart.

Synopsis
BC upd Itag : { bc : (int BCHART) ref, tags : string
list } -> unit

Description

Updates legend labels on an integer bar chart.

Arguments
bc Reference to an integer bar chart.
t ags List of stringsto use as legend labels
Return Value
None.
Exceptions
None.
Example
To create legend labels for the bar chart bc_r esnmod shown in Figure
A2-1, type:
BC upd_ltag {bc = bc_resnod, tags = ["A dCnt",
"CurCnt"]};
See Also
BC upd_col
BC upd_r ow
BC upd_rtag

Corresponding real function

BCupd Itag : { bc : (real BCHART) ref, tags : string
list } -> unit
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BC'upd_row

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates rows in an integer bar chart.

BC upd row : { bc : (int BCHART) ref, row: int,
colum_values : int list } -> unit

Updates rows in an integer bar chart.

bc Reference to an integer bar chart.
r ow Integer row number to be updated
col uim_val ues Ligt of integer column values.

None.

None.

To update the second row of the integer bar chart bc_r esnod shown
in Figure A2-1, type:

old_Awai tRes : = SV val ue isv_Await Res;

SV upd (isv_AwaitRes, (!'old_AwaitRes) + 1);

BC upd_row {bc = bc_resmod, row=2,
column_values = [(!old_AwaitRes), SV'value

i sv_AwaitRes]};

BC upd_col
BC upd_Itag
BC upd_rtag
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Corresponding real function

BC upd_row : { bc : (real BCHART) ref, row: int,
colum_values : real list } -> unit
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BC'upd_rtag

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates row labels on an integer bar chart.

BC upd rtag : { bc : (int BCHART) ref, tags : string
list } -> unit

Updates row labels on an integer bar chart.

bc Reference to an integer bar chart.

t ags List of stringsto use as row labels
None.

None.

To create row labelsfor the integer bar chart bc_r esnod shown in
Figure A2-1, type:

BC upd_rtag {bc = bc_resnod, tags = ["PL", "AR',
"UR', "RP"]};

BC upd_col
BC upd_ltag
BC upd_row

Corresponding real function

BC upd rtag : { bc : (real BCHART) ref, tags :
string list } -> unit
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Chapter A3

Version 1.9
History Chart Functions

Version 1.9 History Chart Example

Process State History

10 7
15 7

| Proc
20 7 O wait
25 7 B us
30 7

Fig. A3-1: Resource Use Model - History Chart (hc_resmod )

Table of Version 1.9 History Chart Functions

Creating HC deci nt
HC create
Updating:

Assigning HC hi st _Itag
labels HC hi st _rtag
Appending HC hist _init
values HC hi st _row

Deleting HC del et e
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HC'create

Synopsis

Description

Arguments

A3-2

Creates a history bar chart.
HC create:
{ bar_height : int, (* Height of the individual rows (bars) *)
hei ght : int, (* Height of the chart *)
width : int, (* Wdth of the chart *)
X @ int, (* Horizontal location on the page of the
upper right-hand corner *)
y . int, (* Vertical location on the page of the upper
ri ght-hand corner *)
colums : int, (* Nunber of colums in each row *)
row: int, (* Nunber of rows in the chart *)
tag : bool, (* Specifies whether or not the chart has row
| abel s *)
val _reg : bool (* Specifies whether or not the chart has
val ue | abel s *)
max_val : int, (* Determnes the range of values that are
di splayed in the plot area *)
resize : bool (* Specifies whether or not the maxi num val ue
shown on the horizontal grid is adjusted to
be larger that the maxi mumbar |ength *)
grid_dyn : bool, (* Specifies whether or not the nunber of grid
lines are to be adjusted dynamcally *)
grid no : int (* Nunber of grid lines in the chart *)
grid_vis : bool, (* Specifies whether or not the grid lines are
visible *)
lowgrid : bool, (* Specifies whether or not the chart has grid
| abel s on the bottomof the chart *)
up_grid : bool, (* Specifies whether or not the chart has grid
| abels at the top of the chart *)
| egend : bool (* Specifies whether or not the chart has a
| egend identifying colum patterns *)
title : string, (* Text of chart title *)
}
-> int HCHART

Creates an integer history bar chart.

The Figure Location column in the table below refersto this diagram:
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9 8
|

Process State History

7
7

B poc
7 O wait

Use

T
2
4 6 3 5
Argument Type Example Figure Comments
Location

bar _hei ght [ Int 20 1 | Height of theindividual rows (bars). Thevalueis
in pixels.

hei ght Int 200 2 | Height of the chart. Thevalueisin pixels.

wi dt h Int 500 3 | Width of the chart. Thevalueisin pixels.

X Int 0 N/A | Horizontal location on the page of the upper right-
hand corner. See Chapter A1 for asimple chart
positioning technique that usesx andy.

y Int 700 N/A | Vertical location on the page of the upper right-
hand corner. See Chapter Al for asimple chart
positioning technique that usesx andy.

col ums Int 2 N/A | Number of columnsin each row. The Resource
model in this appendix uses three columnsin its
history chart.
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row

int

7

N/A

Number of rows in the chart. HC hi st _row
generates anew row which islocated underneath
the previous row. New rows are added up to the
maximum specified by this argument. Subsequent
rows are added at the bottom and the oldest row is
scrolled off the top of the chart.

tag

bool

true

Specifies whether or not the chart has row labels.
HC hi st _rt ag determinesthe labels for the rows.

val _reg

bool

true

Specities whether or not the chart has value labels.
The system automatically creates the labels from the
position of the left-hand end of the bar.

max_val

int

30

N/A

Determines the range of valuesthat are displayed in
theplot area. Zero isthe minimum, max_val isthe
maximum.

resize

bool

true

N/A

Specifies whether or not the maximum value
shown on the horizontal grid is adjusted to be
larger that the maximum bar length. Setting r esi ze
to true helpsto identify errors caused by giving a
number outside of the max_val range.

grid_dyn

bool

true

N/A

Specifies whether or not the number of grid lines
areto be adjusted dynamically.

grid_no

int

30

N/A

Number of grid linesinthe chart. If grid_dynis
false, thisnumber isfixed. If grid_dyn istrue,
this number is the maximum.

grid_vis

bool

true

N/A

Specifies whether or not the grid lines are visible.

low grid

bool

true

Specities whether or not the chart has grid labels on
the bottom of the chart.

up_grid

bool

fase

Specities whether or not the chart has grid labels at
the top of the chart. If the chart has atitle,
up_gri d isusudly falseto avoid text conflict.

| egend

bool

true

Specifies whether or not the chart has alegend
identifying column patterns. HC hi st _I t ag
determines the labels for the patterns.

title

string

figure

Text of the chart title.

A3-4
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Return Value

Exceptions

Example

See Also

None.

None.

To create the integer history bar chart hc_r esnmod shown in Figure
A3-1type:

hc_resnod : = HC create

{bar _height = 20, height = 200, width = 400, x =
0, y =350, columms =3, row=05, tag = true,

val _reg = true, nax_val = ProcCount, resize = true,

grid _dyn = false, grid no = ProcCount, grid vis =
true, lowgrid =true, up_grid = false, legend =
true, title = "Process State History"};

HC deci nt
HC del et e
HC hi st _Itag
HC hi st_rtag

Corresponding real function

HC create: { bar_height : int, height : int, width :
int, x : int, y : int, colums : int, tag : bool,
grid_dyn : bool, grid_no : int, grid_vis : bool,
legend : bool, low.grid : bool, nmax_val : real,
resize : bool, row: int, title : string, up_grid :

bool, val _reg : bool } ->real HCHART
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HC'decint

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Declares an integer history bar chart.

HC decint: () -> (int HCHART) ref

Declares an integer history bar chart. This function has the effect of
creating an ML value that can be used together with HC cr eat e to
create an integer history chart.

None.

Returns reference to integer history bar chart.

None.

To declare the integer history bar chart hc_r esnmod shown in Figure
A3-1, type:

val hc_resnod = HC decint ();

HC create

Corresponding real function

HC decreal =fn : () -> (real HCHART) ref
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HC'delete

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Deletes an integer history bar chart.

HC delete : ((int HCHART) ref) -> unit

Deletes an integer history bar chart.

Reference to an integer history chart.

None.

None.

To delete the integer history bar chart hc_r esnmod shown in Figure
A3-1, type:

HC del et e hc_resnod;

HC create

Corresponding real function

HC delete : ((real HCHART) ref) -> unit
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HC'hist_ltag

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates column legend labels on an integer history bar chart.

HC hist Itag : { hc : (int HCHART) ref, tags : string
list } -> unit

Updates column labels on an integer history bar chart.

hc Reference to an integer history chart

t ags List of stringsto use as column labels
None.

None.

To create legend labels for the integer history bar chart hc_r esnod
shown in Figure A3-1, type:

HC hist_Itag {hc = hc_resnod , tags = ["Proc",
"Wait", "Use"]};

HC create
HC hi st_rtag

Corresponding real function

HC hist _Itag : { hc : (real HCHART) ref, tags : string
list } -> unit
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HC'hist_init

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Initializes columnsin an integer history bar chart.

HC hist _col : { hc : (int HCHART) ref, init : int } ->
unit

Initializes columns in an integer history bar chart. Thisprovidesa
method for clearing the value of individual columns.

hc Reference to an integer history chart

i nit Integer column number to be updated
None.

None.

The Resource Use model used in this appendix does not initialize
individua columns, but the function to clear the first column in the
current row would be;

HC hist_init {hc = hc_resnod, 1}

HC create
HC del et e
HC hi st_row
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Corresponding real function

HC hist_init : { hc : (real HCHART) ref, init : int }
-> unit
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HC'hist_row

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Creates anew row in an integer history bar chart.

HC hist row: { hc : (int HCHART) ref, newrow : int
list } -> unit

Creates anew row in an integer history bar chart. New rows are
added up to the maximum specified by the HC cr eat e functionr ow
argument. Subsequent rows are added at the bottom and the ol dest
row is scrolled off the top of the chart.

hc Reference to an integer history chart
new_r ow Vauesfor the columnsin the new row
None.

None.

To create anew row for the integer history bar chart hc_r esnod
shown in Figure A3-1, type:

HC hist_row {hc = hc_resnmod, new row = [ SV sum
i sv_ProcLoc, SV sumisv_AwaitRes, SV sum
i sv_UseRes]};

HC create

HC hi st_rtag
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Corresponding real function

HC hist_row: { hc : (real HCHART) ref, new.row :
real list } -> unit
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HC'hist_rtag

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates row labels on an integer history bar chart.

HC hist rtag : { hc : (int HCHART) ref, tags : string
list } -> unit

Updates row labels on an integer history bar chart.

hc Reference to an integer history chart
tags List of stringsto use asrow labels

None.

None.

To create time-based row labels for the integer history bar chart
hc_resnmod shown in Figure A3-1, type:

HC‘_hi st _rtag {hc = hc_resnod , tag = nakestring
(time ())};

HC hi st_row

Corresponding real function

HC hist _rtag : { hc : (real HCHART) ref, tags :
string list } -> unit

Design/CPN Internal Functions Programmer’s Reference A3-13






Chapter A4

Version 1.9
Line Graph Functions

Version 1.9 Line Graph Example

Process and Resour ce Graph

5 \ Cnt

Fig. A4-1: Resource Use Model - Line Graph (Ig_resmod )

Table of Version 1.9 Line Graph Functions

Creating LG deci nt
LG create
Updating:
Assigning LG upd_Itag
labels LG upd_at ag
Appending LG upd_line
values LG upd pline
Deleting LG del ete
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1
LG'create
Creates aline graph.
Synopsis
LG create:

{ hei ght int, (

width : int, (

X @ int,

y . int (*
xmax : oint, (*
xmn : int, (*
xcent : int, (*
XMaxTick : int, (*
XM nTick : int, (*
ymax @ int, (*
ymn : int, (*
ycent : int, (*
YMaxTick : int, (*
YMnTick : int, (*
bigticks : bool, (*
multiple : bool, (*
nline : int, (*
thick : int, (*
boxsize : int, (*
timng : bool, (*
axis : bool, (*
center : bool, (*
I egend : bool, (*
title : string, (*

}
-> int LI NEGRAPH

Description

* Height of the line graph *)
* Wdth of the line graph *)
* Horizont al

| ocation on the page of the
upper right-hand corner *)

Vertical |ocation on the page of the upper
ri ght-hand corner *)

Maxi mum val ue of x coordi nate *)

M ni num val ue of x coordi nate *)

x val ue of center *)

Nunber of ticks on the x coord right of
center *)

Nunber of ticks on the x coord |eft of
center *)

Maxi mum val ue of y coordi nate *)

M ni num val ue of y coordi nate *)

y val ue of center *)

Nunber of ticks of the y coord right of
center *)

Nunber of ticks on the y coord left of
center *)

Specifies whether or not ticks are as big
as the line graph *)

Speci fies whether or not the graph is a
mul tiple y coordinate system*)

Nunber of graph |ines *)

Thi ckness of graph lines *)
Si ze of nodes connecting the
Speci fies whether or not the
time-series graph *)

Speci fies whether or not the
| abel s *)

Speci fies whether or not the
center |abels *)

Speci fies whether or not the graph has a
I egend identifying graph line patterns *)
Text of line graph title*)

l'ine graph *)
graph is a

graph has axis

graph has

Creates an integer line graph.

Arguments

The Figure Location column in the table below refersto this diagram:

A4-2
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9 13 12

Process and Resource Graph

10
I\—I—I/\/I
5 Cnt
1
I
0 0 10 20 30 40
il
L |/ |
7 5 2 10
4 3
11
Argument Type Example Figure Comments
Location

hei ght Int 200 1 | Heaght of theline graph. Thevalueisin pixels.

wi dt h Int 500 2 | Width of theline graph. Thevaueisin pixels.

X Int 0 N/A | Horizonta location on the page of the upper right-
hand corner. See Chapter A1l for asimple chart
positioning technique that usesx andy.

y Int 700 | N/A | Vertical location on the page of the upper right-
hand corner. See Chapter A1l for asimple chart
positioning technique that usesx andy.

X max Int 3 | Maximum value of x coordinate.

xmn Int 4 | Minimum value of x coordinate.

xcent Int 5 | xvaue of center

XMaxTi ck Int Number of ticks on the x coordinate right of center

XM nTi ck Int Number of ticks on the x coordinate left of center
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y max Int 6 | Maximum value of y coordinate
ym n Int 7 | Minimum value of y coordinate
ycent Int 8 |y valueof center
YMaxTi ck Int Number of ticks on they coordinate above the
center
YM nTi ck Int Number of ticks on they coordinate below the
center
bi gti cks bool Specifies whether or not ticks are asbig asthe line
graph
mul tiple bool Specifies whether or not the graph isamultipley
coordinate system
nline Int Number of graph lines
t hi ck Int Thickness of graph lines
boxsi ze Int 9 | Size of nodes connecting the line graph. The boxes
contain the patternsidentifying the lines.
timng bool Specifies whether or not the graph isatime-series
graph
axi s bool 10 | Specifies whether or not the graph has axis labels
center bool 11 | Specifies whether or not the graph has center
labels.
| egend bool 12 | Specifies whether or not the graph has alegend
describing graph line patterns. LG upd_|I t ag
determines the labels for the patterns.
title string | See 13 | Text of the graph title.
figure
Return Value
None.
Exceptions
None.
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Example

See Also

To create the integer linegraph | g_r esnmod shown in Figure A4-1,
type:

lg_resnod := LG create

{hei ght =200, wi dt h=400, x=0, y=350, xnmax=40,

xm n=0, xcent=20, XMaxTick=2, XM nTi ck=2, ynmax=10,
ynm n=0, ycent=5, YMaxTick=1, YM nTick=1,
bigticks=true, multiple=false, nline=4, thick=2,
boxsi ze=10, tim ng=fal se, axis=true, center=true,
| egend=true, title="Process and Resource G aph"};

LG deci nt
LG del ete
LG upd_at ag
LG upd_Itag

Corresponding real function

LG create: {legend : bool, XMaxTick : int, XM nTick :
int, XMaxTick : int, XMnTick : int, axis : bool,

bigticks : bool, boxsize : int, center : bool, height
int, nultiple : bool, nline : int, thick : int,

timng : bool, title : string, width : int, x : int,

xcent : real, xmax : real, xmn: real, y : int,

ycent : real, ymax : real, ymn : real } ->int
LI NEGRAPH
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LG'decint

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Declares an integer line graph.

LG decint: () -> (int LINEGRAPH) ref

Declares an integer line graph. This function has the effect of
creating an ML value that can be used together with LG creat e to
create an integer line graph.

None.

Reference to an integer line graph

None.

To declarethe integer line graph | g_r esnod shown in Figure A4-1,
type:

val lg_resnod = LG decint ();

LG create

Corresponding real function

LG decreal: () -> (real LINEGRAPH) ref
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LG'delete

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Deletes an integer line graph.

LG delete : ((int LINEGRAPH) ref) -> unit

Deletes an integer line graph.

Reference to an integer line graph

None.

None.

To delete the integer line graph | g_r esnod shown in Figure A4-1,
type:

LG del ete | g_resnod;

LG create

Corresponding real function

LG delete : ((real LINEGRAPH) ref) -> unit

Design/CPN Internal Functions Programmer’s Reference A4-7



Version 1.9 Chart Functions

LG'upd_atag

Updates axis labels for an integer line graph.

Synopsis
LG upd atag: { Ilg : (int LINEGRAPH) ref, x : string, y
: string } -> unit

Description

Updates axis labels for an integer line graph.

Arguments
| g Referenceto aninteger line graph
x  String for x-coordinate tag
y  String for y-coordinate tag

Return Value

None.

Exceptions

None.

Example

To create axis labelsfor the integer line graph | g_r esmod shown in
Figure A4-1, type:

LG upd_atag {lg = Il g_resnod, x="Cnt", y="Time" };

See Also

LG create
LG upd_ltag

Corresponding real function

LG upd_atag: { g : (real LINEGRAPH) ref, x : string,
y : string } -> unit
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LG'upd_ltag

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates legend labels on an integer line graph.

LGupd Itag : { Ig: (int LINEGRAPH) ref, tags :
string list } -> unit

Updates |abels on an integer line graph.

l g Reference to an integer line graph
tags List of stringsfor lineson line graph

None.

None.

To create legend labels for theinteger linegraph | g_r esnod shown
in Figure A4-1, type:

LGupd_Itag {Ig = I g_resnod, tags =
["Proc","Wait","Use", "Res"]};

LG create
LG upd_at ag

Corresponding real function

LGupd_Itag : { lg: (real LINEGRAPH) ref, tags :
string list } -> unit

Design/CPN Internal Functions Programmer’s Reference A4-9



Version 1.9 Chart Functions

LG'upd_line
Updates an integer line graph.

Synopsis
LGupd line : { Ig: (int LINEGRAPH) ref, line : int,
X . int, y: int} ->unit

Description

Updates an integer line graph.

Arguments

l g Reference to an integer line graph
line Number of thelineto be updated

X x-coordinate of the line to be updated
y y-coordinate of the line to be updated

Return Value

None.

Exceptions

None.

Example

To update the integer line graph | g_r esmod shown in Figure A4-1,
type:

LG upd_line {Ilg = 1lg_resnod, line = 1,
x =time (), y = SV sumisv_ProclLoc};
LG upd_line {Ig =1lg_resnod, line = 2,
X =tinme (), y = SV sumisv_Await Res};
LG upd line {Ig =1lg_resnod, line = 3,
Xx =tinme (), y = SV sumisv_UseRes};
LG upd_line {Ilg = 1lg_resnod, line = 4,
x =time (), y = SV sumisv_ResPool };
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See Also
LG create
LG upd_pline
Corresponding real function

LG'upd line: { Ig: (real LINEGRAPH) ref, line:int,x :real,y :
real} -> unit
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LG'upd_pline

Updates the pattern of an integer line graph.

Synopsis
LG upd pline : { Ig: (int LINEGRAPH) ref, line : int,
pattern : int, x : int, y : int} -> unit

Description

Updates the pattern of an integer line graph.

Arguments
l g Reference to an integer line graph
l'ine Number of the line to be updated
pattern Pattern number for the line to be updated
X x-coordinate of the line to be updated
y y-coordinate of the line to be updated
Return Value
None.
Exceptions
None.
Example
The Resource model used in this appendix does not use
LG upd_pli ne.
See Also
LG create
LG upd_line

Corresponding real function

LG upd_pline : { Ig: (real LINEGRAPH) ref, line :
int, pattern : int, x : real, y : real} -> unit
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Version 1.9
Matrix Chart Functions

Version 1.9 Matrix Chart Example

Resour ce Waiting and Usage

HEN
HE N
H NN
HE N
H NN
oo

Fig. A5-1: Resource Use Model - Matrix Chart (mc_resmod)

Table of Version 1.9 Matrix Chart Functions

Creating MC dec
MC' create
Updating:
Assigning MC upd_|tag
labels
Appending MC fill
values MC wite
Deleting MC del et e
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* Height of the chart *)
* Wdth of the chart *)
(* Horizontal

| ocation on the page of the
upper right-hand corner *)

Vertical |ocation on the page of the upper
right-hand corner. *)

Maxi mum nunber of x-coordinate cells *)

* Maxi mum nunber of y-coordinate cells *)

Nunber of cell patterns *)

Speci fies whether or not the chart has a
legend identifying |ine patterns *)

Text of the chart title *)

MC'create
Creates amatrix chart.
Synopsis
MC creat e:
{ height : int, (
width : int, (
X @ int,
y : int, (*
i :int, (*
j oint, (
pattern : int, (*
I egend : bool, (*
title : string, (*
%> MCHART

Description

Creates an integer matrix chart.

Arguments

The Figure Location column in the table below refersto this

diagram:

A5-2
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4 6
Resour ce Waiting and Usage
H NN
HE N
HE N
Ololo B it
O use
HE N
HE N
oo
M
I
1 2 3 5
Argument Type Example Figure Comments
Location

hei ght Int 200 1 | Heaght of the chart. Thevaueisin pixels.

Wi dth Int 500 2 | Width of the chart. Thevalueisin pixels.

X Int 0 N/A | Horizonta location on the page of the upper right-
hand corner. See Chapter A1l for asimple chart
positioning technique that usesx andy.

y Int 700 N/A | Vertical location on the page of the upper right-
hand corner. See Chapter A1 for asimple chart
positioning technique that usesx andy.

i Int 3 | Maximum number of x-coordinate cells

j Int 4 | Maximum number of y-coordinate cells

pattern Int 5 | Number of cell patterns

| egend bool 5 | Specifieswhether or not the chart has alegend
identifying line patterns. MC' upd_| t ag determines
the labels for the patterns.

title string | See 6 | Text of the chart title.

figure
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Return Value

Reference to amatrix chart

Exceptions
None.
Example
To create theinteger matrix chart nc_r esnod shown in Figure A5-1,
type:
nc_resnod: = MC create
{hei ght = 200, width = 300, i = ProcCount,
j = ResCount, legend = true, patterns = 2, x = 0,
y = 350, title = "Resource Wiiting and Usage" };
See Also
MC dec
MC del et e
MC upd_|tag

Corresponding real function

N/A
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MC'dec

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Declares an integer matrix chart.

MC dec: () -> (int MCHART) ref

Declaresamatrix chart. Thisfunction hasthe effect of creating an
ML value that can be used together with MC' cr eat e to create an
integer matrix chart.

None.

Reference to amatrix chart.

None.

To declare the integer matrix chart nc_r esmod shown in Figure A5-
1, type:

val nt_resnod = MC dec ();

MC create

Corresponding real function

N/A
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MC'delete

Deletes an integer matrix chart.

Synopsis

MC delete : ((int MCHART) ref) -> unit

Description

Deletes an integer matrix chart.

Arguments

Reference to amatrix chart

Return Value

None.
Exceptions
None.
Example
To delete theinteger matrix chart nc_r esnod shown in Figure A5-1,
type:
MC del et e nt_resnod;
See Also

MC create

Corresponding real function

N/A
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MCHill

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates the fill pattern in an integer matrix chart.

MCfill : { nc: (int MCHART) ref, pattern : int, i
int, j : int } ->unit

Updates the fill pattern in an integer matrix chart.

nc Reference to amatrix chart

pattern Fill pattern number

i X coordinate of cell to be updated
j Y coordinate of cell to be updated

None.

None.

To update the fill pattern for the integer matrix chart nc_r esnod
shown in Figure A5-1, type:

MC fill {nmc = nc_resnod, pattern = 1,

i = (index'Res resl), j = (index'Proc pid)};
MC fill {nc = nc_resnod, pattern = 1,

i = (index'Res res2), j = (index'Proc pid)};
MC fill {mc = nc_resnod, pattern = 1,

i = (index'Res res3), j = (index'Proc pid)};

MC create
MCwite
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Corresponding real function

N/A

A5-8 Design/CPN Internal Functions Programmer’s Reference



Version 1.9 Matrix Chart Functions

MC'upd_ltag

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates pattern legend labels on an integer matrix chart.

MC upd Itag : { nc : (int MCHART) ref, tags : string
list } -> unit

Updates pattern legend labels on an integer matrix chart.

nc Reference to amatrix chart
tags List of stringsgiving labelsfor thefill patterns

None.

None.

The Resource Use model used in this appendix does not use
MC upd_I t ag.

MC create

Corresponding real function

N/A
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MC'write

Synopsis

Description

Arguments

Return Value

Exceptions

Example

See Also

Updates cell valuesin an integer matrix chart.

MCwite : { nc : (int MCHART) ref, i : int, j
text : string } -> unit

Updates cell valuesin an integer matrix chart.

nc Referenceto amatrix chart

i X coordinate of cell to be updated
j Y coordinate of cell to be updated
text Textfor updating cell

None.

None.

The Resource Use model used in this appendix does not use
MC write.

MC create
MC fill

Corresponding real function

N/A
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Appendix F: Function Dictionary F-SV'vari
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