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1. INTRODUCTION : SAF SIMULATION HOST CSCI

1.1 BACKGROUND

The Semi-automated Forces (SAF) system provides the means of incorporating unmanned
simulations of vehicles into a large-scale battle training simulation; therefore, it allows for a
realistic representation of enemy forces, as well as portions of friendly forces, without
requiring human crews to operate each component of these forces, thus eliminating the
need for excessive numbers of personnel. These intelligent, computer-operated
participants, called SAF vehicles, behave realistically enough that observers on the network
are unable to distinguish them from manned simulations. The SAF system provides
command and control for up to a battalion of Semi-automated vehicles.

Since the detailed simulation of many realistic vehicles is a computationally intensive task,
the SAF system is typically partitioned across several processing platforms. One platform
provides the user interface and another provides the vehicle simulation. This division is
reflected in the software interface organization depicted in Figure 1.2-1.

The SAF Simulation Host (Simhost) CSCI (Computer Software Configuration Item)
simulates the SAF vehicles and units. It receives commands from one or more
workstations for the initialization, command, and control of SAF units. It simulates the
vehicles and units interacting with each other and the environment, and executes their
received commands. In addition, the SAF Simhost CSCI monitors the activities of remote
vehicles simulated by other computers connected to the SIMNET Local Area Network
(LAN), and simulates the interactions between these remote vehicles and the locally
simulated vehicles. It also sends packets out on the SIMNET LAN describing the state of
the locally simulated veb:h'fo! and the interactions with the remote vehicles.

1.2 EXTERNAL INTERFACES

Figure 1.2-1 depicts the software interface organization of the SAF Sim Host CSCI [8.0]
with the SAF Workstation CSCI [6.0] and the SAF Parameter Editor CSCI [7.0].

The SAF Simhost CSCI provides an interface between the SAF Segment and the SIMNET
System via the SIMNET 6.6 Protocol. This protocol is not significantly different from the
SIMNET 6.0 Protocol documented in BBN Report No. 7102, titled "The SIMNET
Network and Protocols."

The SAF Simhost CSCI [8.01 interfaces with the SAF Workstation CSCI [6.01 via the
SAF Command Protocol. This protocol is described in the SAF Command Protocol
Appendix, Appendix A in the SAF Workstation CSCI.

The SAF Simhost CSCI [8.0] interfaces with the SAF Parameter Editor CSCI [7.0] via the
SAF parameter files. These files are described in the SAF Parameter Files Appendix,
Appendix B in the SAF Workstation CSCI.

0
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201 Ethernet

Symbolics 3600 iMIPS 21Ehre

Series Computer 2000

SAF SAF SAF

Workstation Parameter Simulation
CSCI Editor Host

CSCI CSCl
6.0 7.0 8.0

Figure 1.2-1: Software Interface Organization

In addition, the SAF Simhost CSCI shares a terrain database with the other SIMNET
Segments. The terrain representation used by the SAF Simhost CSCI is documented in the
SAF Terrain Files Appendix.

1.3 INTERNAL STRUCTURE

Chronologically, the development of the SAF system post-dates the development of the
vehicle simulation software. Several of the CSCs that compose the SAF Sitnhost CSCI are
shared with other SIMNET systems.

The structure of the SAF Simhost CSCI [8.01 is shown in Figure 1.3-1. There are 15 top-
level CSCs.
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SAF
Simulation Host

CSCI
8.0

i I I

Initialization Scheduler SIMNET SAF Command Parser
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Figure 1.3-1: SAF Simhost CSCI Structure

1.4 CONFIGURATION AND CONFIGURATION MANAGEMENT

The SAF Simhost CSCI is written in the C programming language and executes on the
SAF Simhost HWCI, currently a MIPS 2000 computer. It executes under the MIPS
RISC/os operating system (a UNIX variant based on AT&T System 5 with Berkeley
extensions). The code for the SAF Simhost CSCI has been written to maximize portability
across UNIX computers. Variants of this code minus the SIMNET LAN interface have
been run on SUN and Silicon Graphics computers. Portions of the SIMNET interface
code run on an intelligent network controller (CMC ENPI00 VME card, with 68020
processor).
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1.5 TERMINOLOGY AND DOCUMENTATION

CIS Combat Instruction Set
CM Control Measure
CSC Computer Software Component
CSCI Computer Software Configuration Item
CSU Computer Software Unit
LAN Local Area Network
IVIS Inter-vehicular Interface System
MCC Measurement, Command and Control
OPORDERS Operations Orders
PAE Position, Appearance and Echelon
RUDP Reliable UDP
SAF Semi-automated Forces
sbx Symbolics (Computer)
Simhost Simulator Host
SIMNET Simulation Network
UDP User Datagram Protocol
VAP Vehicle Appearance Packets
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2. CSC DESCRIPTIONS

S The SAF Simulation Host CSCI [8.0] contains 15 top level CSCs. They are listed in
Figure 1.3-1.

2.1. INITIALIZATION CSC

The initialization code starts up the Simhost CSCI. It processes the command line
switches, initializes global variables, loads the parameter and terrain files, connects to the
SIMNET interface controller, opens sockets for communications with SAF Workstation
CSCIs and then starts up the scheduler. The scheduler does not return to the operating
sysytem. Exit only occurs via the SIGINT signal (exit(0)).

The top level Initialization CSC has three secondary level CSCs, as shown in Figure 2.1-1:
the library libreader [8.1.1], which reads the parameter files; the Parameters CSC [8.1.2],
which handles the symbol definition and storage; and the Initialization CSC [8.1.3], which
contains the global variable definitions, startup programs, and version information.

Initialization
CSC
8.1

libreader Parameters Initialization
CSC CSC CSC

8.1.1 8.1.2 8.1.3

Figure 2.1-1- Initialization CSC Structure
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2.1.1 libreader CSC

/simnet/Iibsrc/libreader

T1his library handles the reading of the parameter files for use by the Simbost program.

Figure 2.1-2 depicts the five CSCs and CSUs contained in the libreader CSC.

pasry'xrsymbol.c tags.c

Figure 2.1-2: libreader CSC Structure

2.1.1.1 parser.y CSC

/simnet/libsrc/libreader/parser.y

This CSC contains the yacc sources to build the parser. It contains sc\-cn CSL. shiwn in

Figure 2.1-3 depicting the structure of the parserxc CSC.

stack~push stackjwsharray tree tack

male -array copy...stackjoart yverror
CSU 8 11.1 4 CU.1..5CSU 81.1.1.6

reader-read-file
CSUS8 11.1.7

Figure 2.1-3: parser.% CSC Shgicture
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2.1.1.1.1 stackpush CSU

The CSU allocates a new cell, sets its data value, and pushes it onto the passed stack.

Parameters
Parameters Type Where Typedet Declared
data~ptr pointer to a DATA UNION Sec. 2.1.1.5
stack_ tr pointer to a READER STACK Sec. 2.1.1.5

ReturnValues
Return Value Type Meaning
new stack pointer to READER STACK Pointer to last stack built

Calls
Function Where Described
ALLOCATOR Sec. 2.1.1.5 See Appendix A

Table 2.1-1: stackpush CSU [8.1.1.1.1]

2.1.1.1.2 stack push_array CSU

This CSU pushes the array of DATAUNIONs onto the READERSTACKs.

Parameters
Parameters Type Where Typedef Declared
arr pointerto a DATA UNION Sec. 2.1.1.5
stack ptr pointer to a READER STACK Sec. 2.1.1.5

ReturnValues
Return Value l Type Meaning
stack ptr IREADER STACK The last stack pointer

Calls
Function Where Described
stack_push Sec. 2.1.1.1.1

Table 2.1-2: stackpusharray CSU [8.1.1.1.2]

2.1.1.1.3 free stack CSU

This CSU frees READERSTACK memory provided there are more stacks (pointers) to
free.

Parameters
Parameters IType IWhere Typedef Declared
stack pointer I pointer to READER STACK Sec. 2.1.1.5

7
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Function Where Described
Ifree stack ISec. 2.1.1.1.3
DEALLOCATE Sec. 2.1.1.5 See Appendix A

Table 2.1-3: free-stack CSU [8.1.1.1.3]

2.1.1.1.4 make array CSU

The CSU determines the number of DATAUNION structures required and requests
enough memory to make this array. It then transfers the READERSTACK pointer to the
DATAUNION pointers via a call to copy-stack to-array.

Parameters
Parameters I Type [ Where Typedef Declared
stack pinter Ipinter to READER STACK ISec. 2.1.1.5

ReturnValues
Return Value I Type I 'Meaning
result Ipinter to DATA UNION IWhere array is finished

Calls
Function Where Described
ALLOCATOR ISec. 2.1.1.5 See Appendix A
cop stack to array Sec. 2.1.1.1.5

Table 2.1-4: make-array CSU [8.1.1.1.41

2.1.1.1.5 copy stack-to-array CSU

This CSU copies pointers from the READER_-STACKs to the DATAUINIONs until it
exhausts the number of READERSTACKs.

_____________________Parameters_____________

Parameters JType Where Typedef Declared
s jpointer to READER STACK Sec. 2.1.1.5 ____

r Jpointer to DATA UNION Sec. 2.1 .1.5

_____________________ReturnValues_____________

Return Value Type JMeaning _

next-pos+1 Pointer to DATA UNION Next point to stuff
r pinter to DATA UNION Out of reader stack

____ ___ ____ ___ ____ ___Calls

Function Where Described___
copy stack to array Sec. 2.1 .1 .1 .5 _____

DEALLOCATOR Sec. 2.1.1.5 See Appendix A

'it 2.1-; : vsuI._t ar~'CS [8.1,1.1.51
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2.1.1.1.6 yyerror CSU

This CSU prints a parsing error message including file name, line number, and error. The
parameter passed is a pointer to the error message.

EParameters I Type I Where Typedef Declared
s poin:er to char I Standard

Table 2.1-6: yyerror CSU [8.1.1.1.6]

2.1.1.1.7 reader read file CSU

The CSU readerread_file invokes the parser on the file named fname, and puts the results
of parsing into the DATAUNION pointed to by du.

Parameters
Parameters Type Where Typedef Declared
fname pointer to char Standard
du pointer to Data Union Sec. 2.1.1.5

ReturnValues
Return Value Type Meaning
1 int Successful
0 int Error (see below)

* Errors
Error Name 7 Reason for Error
0 (Return value) Can' open file, or error condition occurred during parsing

Table 2.1-7: reader read file CSU [8.1.1.1.7]

2.1.1.2 lexer.l CSU

/simnet/libsrc/libreader/lexer.1

This CSU contains the lex sources to build the lexer, including both the definitions for the
symbols read and the actions taken based on the definition encountered.

2.1.1.3 symbol.c CSC

/simnet/libsrc/libreader/symbol.c

This CSC contains the symbol table utility. Which version, if any, of each CSU compiled
within this file depends on whether NOSYMBOLS is defined as an option of the
Makefile.

9
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symbol.c

8.1.1.3

tInLsymboL table get_symbol get.string
CSU 8.1.1.3.1 CSU 8.1.1.3.2 CSU 8.1.1.3.3

I I
CSU 8.1.1.3.4 CSU 8.1.1.3.5 CSU 8.1.1.3.6

set symbol value

CSU8.1.113.7u

Figure 2.1-4: symbol.c CSC Structure

In addition to the seven CSUs, symbol.c contains a structure tagged bucket -entry and three
constant definitions required by the CSU Do_Hash, Sec. 2.1.1.3.5. (See the following
two tables.) These are only compiled on the condition that NOSYMBOLS is undefined as
an option of the Makefile, which mean that symbols are used.

Item Type Where Type Defined
symbol pointer to char Standard
next pointer to struct This structure tag

BUCKET ENTRY

Table 2.1-8: BUCKETENTRY Structure Definition

The BUCKETENTRY structure contains a pointer to the current string and a pointer to the
next entry. Following the structure is the definition that the pointer to the symbol table
array (symbol-table[SYMBOLTABLESIZE]) is a static BUCKET-ENTRY

I Constant I Value
MAX HASH CHARS 5

I LENGTH MULTIPLIER 5
SHIFT AMOUNT 2

Table 2.1-9: symbol.c Constant Definitions

2.1.1.3.1 initsymboltable CSU

This CSU initializes the symbol table. It is only compiled on the ,7onjition that
NOSYMBO.S is undefined as an option of the Makefile.

~ U
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2.1.1.3.2 get symbol CSU

This CSU finds the symbol in the symbol table that matches the string "s". It makes a new
entry if no is found. It returns a pointer to the string.

The CSU Do_Hash is called only in the version of get-symbol that is compiled on the
condition that NOSYMBOLS is undefined as an option of the Makefile.

Parameters
Parameters I Type Where Typedef Declared
s pointer to char I Standard

ReturnValues
Return Value Type Meaning
bucket->symbol pointer to char ,,If NO SYMBOLS undefined
copy pointer to char If NO SYMBOLS defined

Calls
Function Where Described
Do Hash Sec. 2.1.1.3.5
ALLOCATOR Sec. 2.1.1.5 See Appendix A

Table 2.1-10: get-symbol CSU [8.1.1.3.2]

2.1.1.3.3 getstring CSU

The CSU get-symbol is called only in the version of get-string that is compiled on the
condition that NO_SYMBOLS is undefined as an option of the Makefile; otherwise, the
version of get..string that uses the macro ALLOCATOR is used. In either condition (with
or without symbols), the CSU gets a copy of the string pointed to by the CSU parameter
and returns a pointer to the copy of the string.

Parameters
Parameters I Type Where Typedef Declared
s pointer to char Standard

ReturnValues
Return Value Type Meaning
get symbol(s no-quotes+1) pointer to char pointer to copy of string
copy pointer to char pointer to copy of strin

Calls
Function Where Described
get symbol Sec. 2.1.1.3.2
ALLOCATOR Sec. 2.1.1.5 See Appendix A

Table 2.1-11: getstring CSU [8.1.1.3.3]

11
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2.1.1.3.4 describesymbol-table CSU

This CSU is compiled on the condition that NO_SYMBOLS is undefined as an option of
the Makefile. This CSU calculates and prints a hash table summary, returning the number
of entries per bucket. It also prints a symbol table if the input parameter "printp" is true.

Parameters
Parameters I Type I Where Typedef Declared
printp Iint I Standard

ReturnValues
Return Value I Type I Meaning
sym count/bucket count I double entries per bucket

Table 2.1-12: describesymbol table CSU [8.1.1.3.4]

2.1.1.3.5 DoHash CSU

This CSU is compiled on the condition that NOSYMBOLS is undefined as an option of
the Makefile. It generates a hash index and places it into the symbol table based on the
string passed.

Parameters
Parameters Type Where Typedef Declared
String Ptr pointer to char Standard
String length int Standard

ReturnValues
Return Value Type Meaning
Value int hash index into the symbol

I _table

Table 2.1-13: DoHash CSU [8.1.1.3.5]

2.1.1.3.6 getsymbolvalue CSU

If NOSYMBOLS is defined, this CSU returns a NULL pointer; otherwise, it returns the
macro value associated with the symbol.

Parameters
Parameters I Type I Where Typedef Declared
s pointer to char Standard

ReturnValues
Return Value Type Meaning
NULL pointer to DATA UNION NO SYMBOLS defined
((DATAUNION *) pointer to DATAUNION NO-SYMBOLS undefined,
(s-(sizeof(DATA UNION*)))) pointer to symbol value string

Tabl 2.1-14" getsymbol value CSU [8.1.1.3.61,

12
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2.1.1.3.7 setsymbol value CSU

This CSU associates a macro value with a symbol name.

Parameters
Parameters Type Where Typedef Declared
s pointer to char Standard
v pointerto DATA UNION Sec. 2.1.1.5

Table 2.1-15: setsymbol value CSU [8.1.1.3.7]

2.1.1.4 tags.c CSC

/simnet/libsrc/libreader/tags.c

This CSC contains the tagged array lookup CSUs. The structure of the tags.c CSC,
containing seven CSUs, is depicted in Figure 2.1-5.

tags.c
CSC

8.1.1.4

is...probablya_string tag-error find-tag
CSU 8.1.1.4.1 CSU 8.1.1.4.2 CSU 8.1.1.4.3

( cop~tags )( sort_tag~table )( binarysearch tag

CSU 8.1.1.4. CSU 8.1.1.4.5 CSU 8.1.1.4.6

findjag...sorted
CSU 8.1.1.4.7

Figure 2.1-5: tags.c CSC Structure

2.1.1.4.1 isprobably-a_string CSU

This CSU is used in error message generation to determine if a pointer likely points to an
ASCII string.

Parameters I Type I Where Typedef Declared
s,, pointer to char Standard

13
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ReturnValues

Return Value Typ e Meanlng
0 static int
(s==0) static int

Table 2.1-16: isprobably_a_string CSU [8.1.1.4.1]

2.1.1.4.2 tagerror CSU

This CSU reports that a tag was not found in the passed table.

Parameters
Parameters Type Where Typedef Declared
tag pointer to char Standard
table poiunter to DATA UNION Sec. 2.1.1.5
tagged int Standard
errlevel int Standard

Calls
Function Where Described
is-probably_a string Sec. 2.1.1.4.1

Table 2.1-17: tagerror CSU [8.1.1.4.2]

2.1.1.4.3 findtag CSU

This CSU uses a linear search through the table, a DATAUNION array, (skipping the
first entry if this entry is tagged TABLETAGGED) until it finds the entry that has "tag" as
its first element.

There are three error levels possible, as passed by the error-level parameter. In all cases
the return is zero. Their descriptions are presented in Table 2.1-19.

Error Level _Meaning
TAGS NO ERRORS Do not report errors
TAGS REPORT ERRORS Report "tag not found" errors
TAGSERRORSWITHCONTEXT Report "tag not found" errors and give examples of the

tags which were compared against

Table 2.1-18: find-tag Error Levels

Parameters
Parameters Type Where Typedef Declared
tag pointer to char Standard _

table pointer to DATA UNION Sec. 2.1.1.5
tacged int Standard
error level int Standard

1 4
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Return Value Type ReunIle Meanina
entry pominter to DATAUNION IThe entry where tag was

0____________ pinter to DATA UNION Ta o found

Functon -Calls

FunctionWhere Described
symbols match Sec. 2.1.1.5
tag error Sec. 2.1.1.4.2

Table 2.1-19: ind-tag CSU [8.1.1.4.31

2.1.1.4.4 cmp tags CSU

This CSU returns a value greater than, equal to, or less than zero depending upon whether
the first passed symbol is considered greater than, equal to, or less than the second in
sorting.

_____________________Parameters_____________

Parameters Type IWhere Typedef Declared
duO (pointer to DATA UNION ISec. 2.1.1.5
du 1 pointer to DATA UNION ISec. 2.1.1.5

Return Value TyV e ReunausMeaning
-1 static mnt First passed symbol is iess

____________________ ____________________ than the second in the string
1 static int First passed symbol is greater

____________________ ____________________ than the second in the string
0 static mnt First passed symbol is equal to

_____________________ ___________________ 1 the second in the string

Calls
Function IWhere Described
symbol cornpare ISec. 2.

Table 2.1-20: cmp tags CSU [8.1.1.4.4]

2.1.1.4.5 sort-tag table CSU

This CSU uses qsort to sort the specified "table" (sipping the first entry if this entry
"tagged" is tag itself), keyed by the "tag" of each entry.

Parameters
Parameters Type Where Typedef Declared

Itable Ipointer to DATA UNION ISec. 2.1.1.5
tagged int Standard

15
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Function IWere Casie
qsort ISec. 2.

Table 2.1-21: sort tag table CSU [8.1.1.4.51

2.1.1.4.6 binarysearch_tag CSU

This CSU conducts a recursive binary search for the tag in the passed table.

____________________ Parameters
Parameters Type Where Typedef Declared
key pointer to char Standard
fIIIrst pointer to DATA UNION jSec. 2.1.1.5
last pointer to DATA UNION [Sec. 2.1.1.5

______________________Return Values _____________

Return Value Type [Meaning
NULL static pointer to DATA UNION
first static pointer to DATA UNION
last static pointer to DATA UNION
binarysearch tag static pointer to DATA UNION I_____________

SCalls

Function Where Described
symbols compare Sec. 2.1.1.5
binarysearch tag jSec. 2.1.1.4.6

Table 2.1-22: binarysearch_tag CSU [8.1.1.4.6]

2.1.1.4.7 find-tag sorted CSU

This CSU searches through the table (skipping the first entry if this entry "tagged' is table
tagged) until it finds the entry that has "tag" as its first element. It is similar to find-tag,
except that the table is presumed to be sorted. Thus, it uses a binary search
(binarysearch jag) rather than a linear one.

____________________ Parameters
Parameters Type Where Typedef Declared
tao pointer to char Standard
table pointer to DATA UNION jSec. 2.1.1.5
tagged int Standard
errievel int Standard

___________________ReturnValues_______ ____

Return Value (Type IMeaning___
0eut- ra pointer to DATA UNION
re0 > ra pointer to DATA UNION tag____error__

16
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Calls
Function Where Described
binarysearch tag Sec. 2.1.1.4.6
tag error Sec. 2.1.1.4.2

Table 2.1-23: findtagsorted CSU [8.1.1.4.7]

2.1.1.5 libreader.h CSU

/simnetlibsrc/libreader/libreader.h

This header file CSU contains external CSU defines, a typedef union, a typedef struct, five
tag constants, a symbol table size constant, and conditional macro defines. The macros are
in Appendix A.

The following typedef union is tagged dataunion.

Item Type Where Type Defined
charptr pointer to char Standard
integer int Standard
real float Standard
array pointer to a union data union This union structure

Table 2.1-24: DATAUNION Union Definition

The following typedef struct, used oniy for parsing, is tagged stack. Note that "next"
points to the next stack.

Item Type Where Type Defined
data DATA UNION Union above this definition
next pointer to struct stack This structure

Table 2.1-25: READERSTACK Structure Definition

The following table contains the TAGS and TABLE_TAGGED constants.

Constant Value
TAGS NO ERRORS 0
TAGS REPORT ERRORS 1
TAGS ERRORS WITH CONTEXT 2
TABLES NOT TAGGED 0
TABLES TAGGED 1

Table 2.1-26: TAGS and TABLETAGGED Constant Definitions

17
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The following symbol table size constant is predicated on the size not having been
previously defined. This would occur as part of the Makefile for the library.

I Constant : Value
SYMBOL TABLE SIZE 1947

Table 2.1.27: SYMBOL TABLE SIZE Constant Definition

2.1.2 Parameters CSC

This CSC defines and initializes the Simhost code symbols (list of parameters). It consists
of the symbols.c CSC and symbols.h CSU, as seen in the structure depicted in Figure
2.1-6.

Parameters

CSC

8.1.2

symboIs.c symbossmh
CSCCS8..2

8.1.2.1

r init .global-symbols-- 0

CSU 8.1.2.1.1 . ,,

Figure 2.1-6: Parameters CSC Structure

2.1.2.1 symbols.c CSC

/simnet/src/host/symbols.c

The file contains a single CSU, init-global-symbols. It acts as the storage location for the
symbols (common strings stored in a shared area) used in the Simhost code, cmnd also
handles initializing the symbols.

2.1.2.1.1 initglobalsymbols CSU

This CSU initializes the *_SYM symbols to their character string values for the other fil,>
composing the Simhost code

I Calls

fFunction Whre Described ..
get_symbol Sec. 2.1.1.3.2

Table 2.1-28: init_global_symbo! ("SU [8.1 '1.11
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O 2.1.2.2 symbols.h CSU

/simnet/src/host/symbols.h

This CSU defines the symbols for the other files composing the Simhost code.

2.1.3 Initialization CSC

This CSC provides the initialization of the Simbost program. It consists of the main.c CSC
and the version.c CSC. The structure of the Initialization CSC is depicted in Figure 2.1-7.

8.1.3.18.....

mdentn..version

8.1.3. 8.1.3.21

gapsigh m-uit-stuff0 CU .13..1CSU 8.1.3.1.2D CSU 8.1.3.1.3D

e Ia mahn fi1-)/-iijrans aaaeii
CSU 8.1.3.1.74b CSU 8.1.3.1.8 CSU 8.1.3.1.9

debugging on print~commandsjfrom setjterrain dbase

~~~~CSU 8.1-.3.1.1 S81311 8.1.3.11

( -CS~tUe 8..3.1.193 CSU 8.1.3.1.10 CSU 8.1.3.1.215

remoFigur 2.1-7 8nitiaizatio CS C~ rcue1..11

-T - - ---



BBN Systems and Technologies SAF Simulation Host CSCI

2.1.3.1 main.c CSC

/simnet/src/host/main.c

This CSC contains the definitions for the global variables used throughout the program. It
also contains the code to initialize the various systems and data structures used during the
execution of the program. This initialization includes loading data files, creating tables,
starting clocks and the scheduler, and initializing the terrain database. Other items included
in this file are CSUs to monitor the performance level of the program and handle overload
situations, the code to handle arguments at program start up time, the program abort
handler, and of course, the CSU main.

2.1.3.1.1 gasp CSU

Calls
Function Where Described
buffer allocate Sec. 2.14.4.2.12
fill sbx opfor header Sec. 2.4.3.2.18
write-buffer all sbx Sec. 2.4.3.2.3
buffer deallocate Sec. 2.14.4.2.15

Table 2.1-29: gasp CSU [8.1.3.1.1]

2.1.3.1.2 sigh CSU

The sigh CSU prints a "Sigh. All better" message to the screen.

2.1.3.1.3 initstuff CSU

This CSU calls other initialization routines in the proper order.

ReturnValues
Return Value IType [Meaning
SUCCESS int initialization succeeded

Calls
Function Where Described
heapcreate Sec. 2.14.2.2.2
exit handler Sec. 2.1.3.1.21
init clocks Sec. 2.14.3.3.1
scheduler init Sec. 2.2.1.3.1
setcritical-performance Sec. 2.2.1.4.3
level
init symbol table Sec. 2.1.1.3.1
init safobi table Sec. 2.2.2.1
init saf to simnet id table
FORCE OUT Sec. 2.5.2.2
init _lobal-symbols Sec. 2.1.2.2
database init Sec. 2.1.3.1.6
init terrain stuff Sec 2.1.3.1.5
read machine file Sec. 2.1.3.1.4

Table 2.1-30: init _stuft ('SI 8.1.3.1.31
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2.1.3.1.4 read machine file CSU

SThis CSU reads machine-specific information and stores it in global variables.

Calls
Function Where Described
reader read file Sec. 2.1.1.1.7
ERROR OUT Sec. 2.5.2.2
find tag Sec. 2.1.1.4.3
get symbol Sec. 2.1.1.3.2
open io connections Sec. 2.4.3.1
FORCE OUT Sec. 2.5.2.2

Table 2.1-31: read machine file CSU [8.1.3.1.4]

2.1.3.1.5 init terrain stuff CSU

This CSU calls terrain-related initialization routines.

Errors

Error Name : Reason for Error
ERROR OUT I Unable to initiate terrain

Calls
Function Where Described
FORCE OUT Sec. 2.5.2.2
read quadtree database Sec. 2.12.1.1.1
tdb init cache Sec. 2.21.7.27.1 in MCC CSCI SDD
tdb error Sec. 2.21.7.17.1 in MCC CSCI SDD
ERROR OUT Sec. 2.5.2.2
tdb init memory Sec. 2.21.7.25.1 in MCC CSCI SDD
tdb !nit atchqguards Sec. 2.21.7.10.4 in MCC CSCI SDD
tdb cet db name Sec. 2.21.7.15.19 in MCC CSCI SDD
initrid tables Sec. 2.9.3.1.10

Table 2.1-32: init terrain stuff CSU [8.1.3.1.5]

2.1.3.1.6 database init CSU

This CSU initializes global variables.

Calls
Function Where Described
reader read file Sec. 2.1.1.1.7
database read Sec. 2.6.8.8.1
sort form db Sec. 2.8.1.4.12
init mappings Sec. 2.4.3.1.1

Table 2.1-33: database init CSU [8.1.3.1.6]
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2.1.3.1.7 debuggingon CSU

This CSU sets all debugging flags on, except event debugging, and prints "Debugging is
now on."

2.1.3.1.8 print commandsfromsbx CSU

This CSU sets g-print-commands to TRUE and prints "Printing command from SBX."

2.1.3.1.9 set terrain dbase CSU

This CSU sets the terrain database to load.

Parameters
Paiameters IType IWhere Typedef Declared
dbase pointer to char Standard

Table 2.1-34: set-terrain dbase CSU [8.1.3.1.9]

2.1.3.1.10 set tdb to cache CSU

This CSU enables caching (versus loading the entire object into memory).

2.1.3.1.11 network silent CSU

This CSU disables use of the SIMNET LAN input/output.

2.1.3.1.12 set simnet files CSU

This CSU is included at compile time if FILENET is defined. This function is used when
SIMNET traffic is simulated via the NFS interface.

Parameters
Parameters Type P Where Typedef Declared

I filein pointer to char Standard
fileout pointer to char Standard

Table 2.1-35: set simnet files CSU [8.1.3.1.12]

2.1.3.1.13 set exerciseid CSU

This CSU sets exercise to a numbcr. The default is 1.

Parameters
Parameters JType Where TyDedef Declared
strnum pointer to char Standard

Calls
Function Where Described
ERROROUT Sec. 2.5.2.2

Table 2.1-36: setexercise-id CS1 [8.1.3.1.13]
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2.1.3.1.14 isolate connection CSU

This CSU specifies that only one port should be opened for input.

Parameters
Parameters I Type I Where Typedef Declared
strnum pointer to char Standard

Calls
Function Where Described
ERROR OUTI Sec. 2.5.3.3

Table 2.1-37: isolate connection CSU [8.1.3.1.14]

2.1.3.1.15 set targetmachine CSU

This CSU, included at compilation time if BENCHMARK is defined, is used only for
benchmarking.

Parameters
Parameters I Type Where Typedef Declared
strnum I pointer to char Standard

Table 2.1-38: settarget machine CSU [8.1.3.1.15]

2.1.3.1.16 set number of fake remotes CSU

This CSU, included at compilation time if BENCHMARK is defined, is used only for
benchmarking.

2.1.3.1.17 saf printhelp CSU

This CSU prints the help menu.

2.1.3.1.18 BEGINARGTABLE(SWITCH) CSU

This CSU consists of a series of SWITCH macros, defining the actions resulting from the
activation of a switch following the printing of the saf1printjhelp CSU message

Calls
Function Where Described
SWITCH Sec. 2.1.3.1.18
IBREAKSET

Table 2.1-39: BEGINARGTABLE(SWITCH) CSU [8.1.3.1.18]
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2.1.3.1.19 main CSU

This CSU calls the initialization routine and starts the scheduler.

Parameters
Parameters Type Where Typedef Declared
arac int Standard
arqvf I pointer to char Standard

ReturnValues
Return Value Type Meaning
0 int completed

____ ___ ___ ____ ___ ___Calls

Function Where Described
abort handler Sec. 2.1.3.1.20
identifyversion Sec. 2.1.3.2.1
proc switches Sec. 2.14.3.1.1
ERROR OUT Sec. 2.5.2.2
init stuff Sec. 2.1.3.1.3
exit handler Sec. 2.1.3.1.21
start simnet Sec. 2.3.2.1
parser create Sec. 2.5.2.1.3
invoke functions until Sec. 2.2.1.5.1

Table 2.1-40: main CSU [8.1.3.1.191

2.1.3.1.20 abort-handler CSU

This CSU handles the abort signal, cleans up the system functions, and exits.

Parameters
Parameters IType IWhere Typedef Declared
code int Standard

Calls
Function Where Described
getpid
simnet exit Sec. 2.3.2.7
exit all sbx conns Sec. 2.4.3.2.2
parser restore term Sec. 2.5.2.1.2
heap destroy Sec. 2.14.2.2.3

Table 2.1-41: abort-handler CSU [8.1.3.1.20]
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2.1.3.1.21 exit-handler CSU

This CSU handles the exit signal, cleans up the system functions, and exits.

Parameters
Parameters I Type I Where Typedef Declared
code int Standard

Calls
Function Where Described
simnet exit Sec. 2.3.2.7
exit all sbx conns Sec. 2.4.3.2.2
cache and file terminate Sec 2.21.7.7.2 in MCC CSCI SDD
parser restore term Sec. 2.5.2.1.2
heap destroy Sec. 2.14.2.2.3

Table 2.1-42: exit-handler CSU [8.1.3.1.21]

2.1.3.1.22 saf exit CSU

This CSU calls two other CSUs, safscompletereset and exithandler, which do the work
of exiting.

Calls
Function Where Described
saf complete reset Sec. 2.2.2.3.1
exit handler Sec. 2.1.3.1.20

Table 2.1-43: saf exit CSU [8.1.3.1.221

2.1.3.2 version.c CSC

/simnet/src/host/version.c

This CSC prints the version information when the Simhost CSCI (phantom program) is
started. Comments provide a brief history of releases.

2.1.3.2.1 identifyversion CSU

Through multiple calls to printf this CSU displays the current version (PHANTOM 3.9.10)
and date (Released on 8/30/90).
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2.2 SCHEDULER CSC

The Scheduler CSC runs the simulation. To avoid the overhead of system calls and to
make the program more portable, the UNIX scheduler is not used. The scheduler "ticks"
the Parser Interface CSC, the SIMNET Interface CSC, the SAF Command Interface CSC,
the Local Vehicles CSC, the Remote Vehicles CSC, and the Units CSC, thus running the
entire simulation and the external interfaces.

Each "tick" is an elapse of time. The time between ticks, or scheduled updates for a
function, depends on the periodic rate or next time of operation for that function. The
scheduler compares the next time of function operation with the present time, and if the
present time is past the scheduled time, the CSU code is executed.

The top level Scheduler CSC consists of four secondary level CSCs: libsched CSC,
safobj.c CSC, tickable.c CSC, and saf.c CSC. The Scheduler CSC structure is depicted in
Figure 2.2-1.

Scheduler
csc

82

libsched safobj.c tickable.c saf.c
CSC CSC CSC CSC

8.2.1 8.2.2 8.2.3 8.2.4

fncl.c invokex
CSC Csc

8.2.1.1 8.2.1.2

maint.c perf.c
CSC CSC

8.2.1.3 8.2.1.4

sched.c libsched.h

8.2.1.5

Figure 2.2-1: SCHEDULER CSC Structure
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. 2.2.1 libsched CSC

/simnet/libsrc/libsched

This library handles the scheduler, which calls functions when their time to execute occurs.
Whether a function is called is determined by checking the time for the next execution of the
function in the scheduler rings. If the current "clock" time is past that scheduled time, the
function is executed.

2.2.1.1 fncl.c CSC

/simnet/libsrc/libsched/fncl.c

This CSC contains scheduler entry point CSUs. Its structure is depicted in Figure 2.2-2.

fncl.c
o-So

8.2.1.1

deferred fncl periodic fncl getargs
C CSU 8.2.1.1.1 CSU 8.2.1.1.2 CSU 8.2.1.1.3

canel ancel fncl..group change fnclperod

k. CSU 8.2.1.1.4 CS 8.... C S ....

Figure 2.2-2: fncl.c CSC Structure

2.2.1.1.1 deferred-fncl CSU

This CSU initializes a function which is delayed by the period of time passed in the "delay"

parameter and then executed once.

S Parameters
Parameters Type IWhere Typedef Declared
func I UNC PTR
delay unindit IStandard
g roup itStandard

Function Where Described
heaD allocate Sec.________2.14.2.2.1____________
get millisecond time Sec. 2.14.3.3.2
get- arps Sec._________2.2.1.1.3____________
insert function Sec. 2.2.1.3.5

Table 2.2-1: deferred-fncl CSU [8.2.1.1.11
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2.2.1.1.2 periodic fncl CSU

This CSU is similar to deferred_fncl, except that after the inital delay the function is
executed on a periodic basis.

Parameters
Parameters Type Where Typedef Declared
func FUNC PTR
delay unsigned int Standard
group int Standard

Calls
Function Where Described
heap allocate Sec. 2.14.2.2.1
get millisecond time Sec. 2.14.3.3.2
get-args Sec. 2.2.1.1.3
insert function Sec. 2.2.1.3.5

Table 2.2-2: periodic_fncl CSU [8.2.1.1.2]

2.2.1.1.3 get args CSU

This CSU, whose parameters consist of a pointer to a functional description structure and a
list of arguments, checks variable argument type for (and as long as there are) integers or
doubles and not the end of the list (or an unknown argument type). On each successful
check, it increments the count. Upon completion, it sets the structure's argument count,
gets memory to store the arguments, storing a pointer to the memory, and copies the
arguments into memory.

Parameters
Parameters Type Where Typedef Declared
fd pointer to Sec. 2.2.1.6

FUNCTION DESCRIPTION

Calls
Function Where Described
heap_allocate Sec. 2.14.2.1.1

Table 2.2-3: getargs CSU [8.2.1.1.3]

2.2.1.1.4 cancel fnci CSU

This CSU removes a functional description through a call to remove-function. If the item
is currently executing, free-whendone is set, but if it is not executing, the function is
freed through a call to freefunction.

Parameters
Parameters IType Where Typedef Declared
id int Standard

,, (
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Calls
Function Where Described
remove function Sec. 2.2.1.3.3
free function Sec. 2.2.1.3.2

Table 2.2-4: cancel fncl CSU [8.2.1.1.4]

2.2.1.1.5 cancelfnclgroup CSU

This CSU collects a list of thing to cancel, first the event rings and then the functional
description groups, and then cancels them through a call to cancelfncl.

Parameters
Parameters I Type i Where Typedef Declared
group int Standard

Calls
Function Where Described
cancel fnclI Sec. 2.2.1.1.4

Table 2.2-5: cancelfnclgroup CSU [8.2.1.1.5]

2.2.1.1.6 changefnclperiod CSU

This CSU removes from the scheduler the function whose id is passed. It sets the
function's period to the new-period, and sets the time that the operation is to take place. It
then inserts the function back into the scheduler.

Parameters
Parameters Type Where Typedef Declared
id int Standard
new period unsigned int Standard

Calls
Function Where Described
remove function Sec. 2.2.1.3.3
get millisecond time Sec. 2.14.3.3.2
insert function Sec. 2.2.1.3.5

Table 2.2-6: change fncl period CSU [8.2.1.1.6]
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2.2.1.2 invoke.c CSC

/simnet/libsrc/libsched/invoke.c

This CSC contains only one CSU, invoke, as shown in Figure 2.2-3.

invoke.c

8.2.1.2

invoke
C CSU 8.2.1.2.1

Figure 2.2-3: invoke.c CSC Structure

2.2.1.2.1 invoke CSU

This CSU is the only one within the CSC invoke.c. Its purpose is to invoke a function, the
pointer to which being passed as a parameter. Within the function are five macro
definitions, C1(tO), C2(tO,tl), C3(tO,tl,t2), C4(tO,tl,t2,t3), and S(n,x,y), which are
defined in Appendix A.

S Parameters
Parameters Tyvpe Where Typedet Declared
d pone oScI ...

Id i~FNTrION DESCRIPTION Sc ...

_____________________Calls

Function Where Described
S This section See Appendix A
C1 This section See Appendix A
C2 This section See Appendix A
C3 This section See Appendix A
C4 This section See Appendix A
free function Sec. 2.2.1.3.2

Table 2.2-7: invoke CSU [8.2.1.2.1]

2.2.1.3 maint.c CSC

/simnetllibsrc/libsched/maint.c

This CSC consists of six CSUS required for scheduiler mainienance.
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maint.c
csC

8.2.1.3

schedulerinit free_function remove-function
CSU 8.2.1.3.1 CSU 8.2.1.3.2 CSU 8.2.1.3.3

insertperiodic_function insert_function whichevent ring
CSU 8.2.1.3.4 CSU 8.2.1.3.5 CSU 8.2.1.3.6

Figure 2.2-4: maint.c CSC Structure

2.2.1.3.1 scheduler init CSU

This CSU gets and sets up function description structures for the number of rings passed,
as long as the number is less than the maximum number of rings allowed. It then sets both
the event list head and tail to zero since neither position has yet been filled.

Parameters
Parameters [Type IWhere Typede , Declared
nrn s I mt Standard

Calls
Function I Where Described
heap_allocate Sec. 2.14.2.1.1

Table 2.2-8: scheduler init CSU [8.2.1.3.1]

2.2.1.3.2 free-function CSU

This CSU frees the memory heap used by the function arguments and then frees the heap
used by the function.

Parameters
Parameters Type Where Typedef Declared
fd pointer to Sec. 2.2.1.6

FUNCTION DESCRIPTION

Calls
Function Where Described
heapdeallocate Sec. 2.14.2.1.4

Table 2.2-9: free-function CSU [8.2.1.3.2]
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2.2.1.3.3 remov.e function CSU

This CSU removes the function from either the event list or the event rings. If the function
was the last function in the lowest (fastest period) occupied ring, then by definition the
lowest occupied ring must be a higher ring. The CSU then find the ring. An error check is
done at the end to ensure integrity of the scheduler data structures.

Parameters
Parameters Type Where Typedef Declared
fd pointer to Sec. 2.2.1.6

FUNCTION DESCRIPTION

Calls
Function I Where Described
which event rinI Sec. 2.2.1.3.6

Table 2.2-10: remove function CSU [8.2.1.3.31

2.2.1.3.4 insert_periodic function CSU

This CSU determines into which event ring the function should be placed, and sets the
function description structure accordingly. If this function is going below the current
lowest occupied ring, the new lowest occupied ring is set to the ring that the function
occupies.

Parameters

Parameters Type Where Typedef Declared
fd pointer to Sec. 2.2.1.6

FUNCTION DESCRIPTION

Calls
Function -: Where Described
which event ring Sec. 2.2.1.3.6

Table 2.2-11: insert_periodic function CSU [8.2.1.3.41

2.2.1.3.5 insert-function CSU

This CSU inserts a function into the scheduler event list detemfined by when the function
should be scheduled.

Parameters
Parameters Type Where Typedef Declared
fd pointer to Sec. 2.2.1.6

1 FUNCTION DESCRIPTION I

Table 2.2-12: insert function CSU (8.2.1.3.51
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2.2.1.3.6 which-eventring CSU

This CSU returns the event ring for the period passed, if one exists.

Parameters
Parameters IType IWhere Typedef Declared
period unsigned int Standard

ReturnValues
Return Value Type Meanlna

I unsigned short IEvent ring for period passed
0 unsigned short No event rimg for perod

Table 2.2-13: which-event_ring CSU [8.2.1.3.61

2.2.1.4 perf.c CSC

/simnet/Iibsrc/libsched/perf.c

This CSC contains six CSUs required to monitor system performance. Its structure is

shown in Figure 2.2-5.

perf.c

CSC
8.2.1.4

pert monitor on perf monitor off set critical erformance -
CSU 8.2.1.4.1 C CSU 8.2.1.04.2 level CSU 8.2.1.4.3

zero__ _ __ _ __ _ _ at print. efrm nesat

_ eo.perf stat collect..perf stats _efrac -tt
CU 8.2.1.4.4 CSU 8.2.1.4.5 JCSU 8.2.1.4.6

Figure 2.2-5: pert.c CSC Structure

2.2.1.4.1 perf monitor on CSU

This CSU turns the performance monitoring functions on, setting the performance
monitoring period to the period passed, getting the clock time, and zeroing out the previous
performance statistics.

Parameters
IParameters I: Tp e 1Where Typedef Declared

period Iunsigned int Standard
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Calls

Function Where Described
zero-oerformance stats Sec. 2.2.1.4.4
'get millisecond time Sec. 2.14.3.3.2

Table 2.2-14: perf.monitor on CSU [8.2.1.4.1]

2.2.1.4.2 perftmonitoroff CSU

This CSU turns the perfomance monitor off by setting the performance monitor period to
zero.

2.2.1.4.3 setcriticalperformance level CSU

This CSU sets the critical performance levels for monitoring system performance by setting
these static variables to the values passed: to zero in the cases of criticalcount and
critical_total, to the critical-ring (based on a call to whichevent.ring, passing the period),
and criticalnextcheck (a function of the present time plus for-howlong).

Parameters
Parameters Type Where Typedef Declared
period unsigned int Standard
ratio double Standard
under threshold unsigned int Standard
for how long unsigned int Standard
stress function FUNC PTR
relief function FUNC PTR

Calls
Function Where Described
which event ring Sec. 2.2.1.3.6
get millisecond Sec. 2.14.3.3.2

Table 2.2-15: setcriticalperformancelevel CSU [8.2.1.4.3

2.2.1.4.4 zeroperfstats CSU

This CSU sets all the performance statistics to zero, sets the last performance check for
each ring to zero, and sets next print time of the performance monitor
(perfmonitorjnextprint) to the sum of the current clock time (passed as a parameter) plus
the performance monitoring period (perf-monitor-period).

Parameters
Parameters Type Where Typedef Declared
clock unsigned int Standard

Table 2.2-16: zeroper_slats CSU [8.2.1.4.4]
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2.2.1.4.5 collect_perf stat CSU

S This CSU collects performance statistics. It first checks if it printed the statistics on the last
performance check, and if so, sets that flag to "clock", indicating that the skipped cycle has
occurred. If the clock is past the time of waiting to print the statistics, the routine prints the
statistics and zeroes the performance statistics. Depending on the ring passed (equivalent to
the critical ring), the clock (past the next critical check), and the resulting criticalcount and
criticaLtotal, the critical-state may be complemented (zero to one or one to zero).
Depending on the criticaratio, the criticalstress_function or the criticalrelieffunction
may be called. The CSU updates the time for the next critical check and sets both
criticalcount and criticaltotal to zero.

Parameters
Parameters Type Where Typedef Declared
ring unsigned short Standard
clock unsi ned int Standard

Calls
Function Where Described
ri n sim macros.h
print perf stats Sec. 2.2.1.4.6
zero~oerf stats Sec. 2.2.1.4.4
critical stress function
critical relief function

Table 2.2-17: collect_perf-stat CSU [8.2.1.4.5]

2.2.1.4.6 printperformance stats CSU

This CSU prints the collected performance monitoring statistics.

2.2.1.5 sched.c CSC

/simnet/libsrc/libsched/sched.c

In addition to the two functions shown in Figure 2.2-6, the file contains four event ring and
two event list declarations and a macro (min3(a,b,c)) described in Appendix A.

sched.c
cSc

8.2.1.5

invokefunctionsuntil watuntilF
CSU 8.2.1.5.1 CSU 8.2.1.5.2

Figure 2.2-6: sched.c CSC Structure
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2.2.1.5.1 invoke functions until CSU

This CSU invokes functions in the scheduler rings until the deadline (passed in the input
parameter) occurs.

Parameters
Parameters T Type Where Typedef Declared
deadline unsigned int Standard

Calls
Function Where Described
get millisecond time Sec. 2.14.3.3.2
insert periodic function Sec. 2.2.1.3.4
invoke Sec. 2.2.1.2.1
collectperf stat Sec. 2.2.1.4.5
min3 Sec. 2.2.1.5 See Appendix A
invoke functions until Sec. 2.2.1.5.1
wait until Sec. 2.2.1.5.2

Table 2.2-18: invoke functions until CSU [8.2.1.5.1]

2.2.1.5.2 wait until CSU

This CSU waits until the time is at or past the deadline.

Parameters

Parameters I Type I Where Typedef Declared
deadline unsigned int Standard

Calls
Function Where Described
getrmillisecond time Sec. 2.14.3.3.2

Table 2.2-19: wait until CSU [8.2.1.5.2]

2.2.1.6 libsched.h CSU

/simnet/libsrc/libsched/libsched.h

This include file, in addition to a number of external declaration,, contains a number of
constant defines and two structure definitions (typedef struct ARGUNION and
FUNCTIONDESCRIPTION), which are described in the following tables.
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Constant Value
MAX RINGS 8
PERF WIDTH 20
A END 0 P Argument types */
A INT 1
A DOUBLE 2
A CHAR 1 /* Everything else promoted to int *
ASHORT 1
A FLOAT 2 1* or double *
A PTR 1
ASAP 0 r no delay *

Table 2.2-20: libsched.h Constants

Item I Type I Where Type Defined
tag unsigned short Standard
union

int arg lint I Standard
double _arg double Standard
}and

Table 2.2-21: ARGUNION Structure Definition

Item Type Where Type Defined
when unsigned int Standard
func FUNC PTR
period unsigned int Standard
marker :1 unsigned int Standard
executin :1 unsigned int Standard
free when done :1 unsigned int Standard
periocc :1 unsigned int Standard
arg count short Standard
group int Standard
args pointer to ARG UNION Above

prev pointer to struct Here, pointer to previous
function description structure

next pointer to struct Here, pointer to next structure
function-description

Table 2.2-22: FUNCTION DESCRIPTION Structure Definition
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2.2.2 safobj.c CSC

/simnet/src/host/safobj .c

This CSC contains the CSUs to construct the object table which is used to track all of the
locally simulated vehicles, remote vehicles, and units.

safobj.c
CWs

8.2.2

init safobLtable allocate_safobj deallocatesafoj
CSU 8.2.2.1 CSU 8.2.2.2 CSU 8.2.2.3

Figure 2.2-7: safobj.c CSC Structure

2.2.2.1 init safobjtable CSU

This CSU initializes a SAF object table by setting all elements to zero.

2.2.2.2 allocatesafobj CSU

This CSU allocates a SAF object table, if a check of the id passed does not already show it
in use. It does so by allocating memory for it, zeroing out the memory, and assigning the
SAF type passed to the saf.type for that id in the SAF object table (g-safobjjtable[idj-
>safjtype).

Parameters
Parameters Type Where Typedef Declared
id unsigned int Standard
sat type unsiqned short Standard

ReturnValues
Return Value Type Meaning
q safobi tablefid] pointer to SAF OBJECT Pointer to the table

Errors
Error Name Reason for Error
ERROR OUT The allocated SAF object is already in use

Calls
Function Where Described
heap allocate Sec 2.14.2 1.1
ERROR OUT Sec. 2.5.2.2

Table 2.2-23: allocate._safobj (SU 8.2.2.21
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2.2.2.3 deallocate safobj CSU

This CSU releases the SAF object memory and sets its table identification to NULL.

Parameters
Parameters Type Where Typedef Declared
id unsioned int Standard

Calls
Function I Where Described
heap deallocate Sec. 2.14.2.1.4

Table 2.2-24: deallocate safobj CSU [8.2.2.3]

2.2.3 tickable.c CSC

/simnet/src/host/tickable.c

The tickable.c CSC structure is shown in Figure 2.2-8. This CSC contains the CSUs to
create and delete the TICKABLEVARS structure with all of the vehicle ticking variables.
It also contains the CSUs to cause a vehicle to start and stop ticking. The way a vehicle is
simulated is by updating its state at periodic intervals, called ticks. At this time, the
program checks to insure that a state change is not needed in any facet of the simulation. If
a state change is needed, the program accomplishes this task. Appearance packets are sent
at this time as needed. A vehicle's tick rate (how often its condition is updated and
displayed) can be adjusted for various reasons, one of which being destruction. (Dead
vehicles tick much less frequently tha:: live ones, since they do nothing but send out
appearance packets.)

tickable.c
CSC

8.2.3

create_ tickableroytickable start_ticking

CSU 8.2.3.1 CSU 8.2.3.2 CSU 8.2.3.3

I I 7
stop ticking change tick rate tickablenotestart_tick
CSU 8.2.3.4 CSU 8.2.3.5 CSU 8.2.3.6

Figure 2.2-8: tickable.c CSC Structure
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2.2.3.1 create tickable CSU

This CSU causes a memory heap to build a periodic interval (tickable) and initializes it
(based on the parameters passed), returning a pointer to the TICKABLEVARS structure.

Parameters
Parameters Type Where Typedef Declared
tick function FUNC PTR ,
period unsigned int Standard

ReturnValues
Return Value I Type IMeaning
tickable Iointer to TICKABLE VARS Points to memory structure

Calls
Function Where Described
allocate tickable Sec. 2.9.1.2 See Appendix A
get millisecond time Sec. 2.14.3.3.2

Table 2.2-25: create tickable CSU [8.2.3.i]

2.2.3.2 destroy_tickable CSU

This CSU destroys a tickable by releasing its memory heap.

Pa ramete rs

Parameters IType I Where Typedef Declared
tickable pointer to TICKABLE VARS

Calls
Function I Where Described
deallocate tickable Sec. 2.9.1.2 See Appendix A

Table 2.2-26: destroy-tickable CSU [8.2.3.21

2.2.3.3 start-ticking CSU

This.CSU causes a SAF object to start ticking through a call to periodicfnc .

Parameters
Parameters IType IWhere Typedef Declared
safobi pointer to SAF OBJECT Sec. 2.9.1.1

Calls
Function _Where Described
periodic fncl Sec. 2.2.1.1.2

Table 2.2-27: start ticking CSL' [8.2.3.31
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2.2.3.4 stopticking CSU

This CSU causes a SAF object to stop ticking through a call to cancel_fncl.

Parameters
Parameters Type Where Typedef Declared
safobj pointer to SAF OBJECT Sec. 2.9.1.1

Calls
Function -- Where Described
cace..ncl I Sec. 2.2.1.1.4

Table 2.2-28: stopticking CSU [8.2.3.41

2.2.3.5 change_tick_rate CSU

This CSU changes a SAF object's tick rate by first changing the object's tickable period in
milliseconds to the value passed in the period parameter and then calling
changejfncLperiod.

Parameters
Parameters Type Where Typedef Declared
safobi pointer to SAF OBJECT Sec. 2.9.1.1
period unsiqned int Standard

Calls
Function Where Described
change fncl-period Sec. 2.2.1.1.6

Table 2.2-29: change tick-rate CSU [8.2.3.51

2.2.3.6 tickable note start tick CSU

This CSU notes the start of the tick by obtaining the tickable time since the last tick and
updating the current time (tickable >now) to the last millisecond time.

Parameters
Parameters I Type I Where Typedet Declared
tickable pointer to TICKABLE VARS Sec. 2.9.1.2

Table 2.2-30: tickable note start tick CSU [8.2.3.61
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2.2.4 saf.c CSC

/simnet/srclhost/saf.c

This CSC contains the code to reset the Simhost CSCI (phantom program) and to clear

the vehicles currently being simulated. Figure 2.2-)J presents the saf.c CSC structure.

saf.c
Ma

8.2.4

scomple e.reset sat~reset for wrstto satremove ve hicle

lImnt vehicles
CSU 8.2.4.4

Figure 2.2-9: saftc CSC Structure

2.2.4.1 saf-completeyreset CSU

This CSU completely resets all current SAF vehicles by checking each SAF object for its
existance, and then eliminating the vehicle if it does exist.

Calls
Function Where Described
LOOKUP SAFOBJ ISec. 2.9.1.1 See Appendlix A
eliminate vehicles Sec. 2.2.4.4

Table 2.2-31: saf-complete reset CSU [8.2.4.11

2.2.4.2 sal' reset-for-workstation CSU.

This CSU resets all current SAF vehicles used by the requesting workstation by checking
for the existance of each of the workstation's SAF objects, and then eliminating the existing
vehicles.

ParametersIParameters Type IWhere Typedef Dec'Bred
sbx Ipointer to ISec 2.4.3.3

SBX CONNECTION VARS
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_ __Calls

Function Where Described
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A
OBJ_OWNER_PORT_ Sec. 2.9.1.1 See Appendix A
NUMBER
eliminate vehicles Sec. 2.2.4.4

Table 2.2-32: saftreset for workstation CSU [8.2.4.2]

2.2.4.3 saftremove vehicle CSU

This CSU removes a vehicle, whose identification number is passed as the sole parameter.

Parameters
Parameters I Type [ Where Typedef Declared
id I unsigned int Standard

Calls
Function tWhere Described
eliminate vehicles Sec. 2.2.4.4

Table 2.2-33: safremove vehicle CSU [8.2.4.3]

2.2.4.4 eliminatevehicles

This CSU eliminates the number of vehicles passed in the vehicle list, which is also
passed. It searches for each vehicle, and informs the world that it is disappearing via a call
to remove_vehicles. It then searches for each vehicle again on the vehicle list, and if the
vehicle does exist, it removes it through a call to go-away. If the vehicle does not exist, it
sends an error message to the terminal via ERROROUT.

Parameters
Parameters Type Where Typedef Declared
num v int Standard
v list[ I unsigned int Standard

Errors
Error Name Reason for Error
ERROR OUT Attempted to eliminate a vehicle that doesn't exist.

Calls
Function Where Described
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A
remove vehicles Sec. 2.14.1.1.5
go away Sec. 2.14.1.1.6
ERROR OUT Sec. 2.5.2.2

Table 2.2-34: eliminate-vehicles CSU [8.2.4.4]
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2.3 SIMNET INTERFACE CSC

Code running on an intelligent Ethernet controller receives SIMNET protocol packets from
the network, filters them, and places them on a queue. When the SIMNET interface code
on the main processor gets ticked (called periodically) by the Schedulei CSC, it copies
these packets into a second queue and places the addresses of these packets on the queues
of appropriate Local Vehicles, Remote Vehicles, Units, and SAF Command Interface
instantiations so that these packets can be processed when the CSC is ticked. The
SIMNET Interface CSC gets called directly by these CSC instantiations when the SAF
Simhost CSCI is to send out SIMNET packets. These calls take place in the thread of the
CSC's ticks, not the SIMNET Interface CSC's tick.

Simnet
Interface

CSC

8.3

prosim.c simnet.c

CSC CSC

8.3.1 8.3.2

generateiadeactivate stasimnet simnettick
CSU 8.3.1.1 CSU 8.3.2.1 , CS8.22

S vehicle -kill AssocGetSimAddress C Appli-cationGotSitel-ost

CSU 8.3.1.2 CSU 8.3.2.3 CSU 8.3.2.4

II I
vehicle b il-ro simnet zeott enqueF) hstlopa uenctio

CSU 8.3.1.3 CSU 8.3.2.5 CSU 8.3.2.6

II I
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Figure 2.3-1: Simnct Interface CSC Structure
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2.3.1 prosim.c CSC

. /simnet/src/host/pro-sim.c

This CSC handles sending out fire and damage packets to the other vehicles on the
network.

2.3.1.1 generate_a_deactivate CSU

This CSU calls simneLsenddeactivate if the vehicle is some form of local simulator type.

Parameters
Parameters I Type I Where Typedef Declared
id unsigned int Standard

Calls
Function Where Described
LOOKUP VEHICLES Sec. 2.9.3.2
simnet send deactivate
ERROR OUTf Sec. 2.5.2.2

Table 2.3-1: generate_a deactivate CSU [8.3.1.1]

2.3.1.2 vehicle kill CSU

How this CSU kills a vehicle depends on whether the vehicle is local or remote. If local, a
call is made to safvehicle_catastrophicjill. If the vehicle is remote, a call is made to
vehiclekill_remote. If the vehicle is neither, an error message is sent indicating that the
vehicle with that id can not be located.

Parameters
Parameters IType I Where Typedef Declared
id unsigned int Standard

Calls
Function Where Described
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A
SAF LOCAL VEHICLE Sec. 2.9.3.2 See Appendix A
saf vehicle catastrophic kill Sec. 2.6.1.1.25
SAF REMOTE VEHICLE Sec. 2.9.3.2 See Appendix A
vehicle kill remote Sec. 2.3.1.3
ERROR OUT Sec. 2.5.2.2

Table 2.3-2: vehicle kill CSU [8.3.1.2]
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2.3.1.3 vehicle kill remote CSU

This CSU kills a remote vehicle by getting the vehicle's position and calling
simnet send impact to send a lethal hit.

Parameters
Parameters [Type I Where Typedef Declared
id unsianed int Standard

Calls
Function Where Described
LOOKUP POSITIONI Sec. 2.9.1.1 See Appendix A
simnet send im act

Table 2.3-3: vehicle kill remote CSU [8.3.1.3]

2.3.1.4 generate-indirect_firepacket CSU

This CSU checks the artillary type, and, if it is an existing type (vehicle or ground) and the
vehicle target exists, determines hit position and calls simnetsendindirect fire.

Parameters
Parameters [Type I Where Typedef Declared
mp pointer to ARTY MSG Sec. 2.4.1.1

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
ERROR OUT Sec. 2.5.2.2
vec copy Sec. 2.6.2.59.1 in Vehicles CSCI SDD
tdb get gi Sec. 2.14.1.2.2
simnet send indirect fire

Table 2.3-4: generateindirect_fire.packet CSU [8.3.1.41

2.3.1.5 vehiclebong CSU

This CSU applies a deadly vehicle impact by searching for the remote vehicle and, if
found, calling vehiclekill-remote.

Parameters
Parameters [Type IWhere Typedef Declared
victim id unsigned int Standard

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
vehiclekill remote Sec. 2.3.1.3

Table 2.3.5: vehicle_bong USU [8.3.1.51
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2.3.1.6 vehicle ping CSU. This CSU applies a mild vehicle impact from the parser by searching for the remote vehicle
and, if it is found, acquiring the vehicle position and calling simnet-send_impact.

Parameters
Parameters I Tp e IWhere Typedef Declared
victim id Iunsigned int Standard

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
LOOKUP POSITION Sec. 2.9. 1.1
simnet-send impact

Table 2.3-6: vehicle ping CSU [8.3.1.61

2.3.2 simnet.c CSC

/simnet/srcfhost/simnet.c

This CSC handles receiving, queuing and distributin~g relevant SIMNET simulation packets
received from the network. In addition to the CSUs, there is a single constant define called
NUMSIMNET_-BUFS setting the number of SIMNET buffers, and two string
definitions, as shown ii-, the following two tables.

Cnstant Value
I NUM-SIMNET BUFS 14096

Table 2.3-': NUM-SIMNETBUFS Constant Definition

Pinter Name String
ar *enp device ="/dev/enp0"
cha *gnetstart argsf I f "/saf/bin/netsta-t", 0)

Table 2.3-8: simnet.c String Definitions
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2.3.2.1 start simnet CSU

This CSU performs all the tasks required to start the SIMNET Interface.

Calls
Function Where Described
buffer pool-allocate Sec. 2.14.4.1.13
PointToPointOpen Sec. 2.1 .1 .2.2.1 .1 in Vehicles CSCI SDD
ERROR OUT Sec. 2.5.2.2 o
AssocError Sec. 2.20.1.10.11 in MCC CSCI SDD
exit all sbx conns Sec. 2.4.3.2.2
simnet exit Sec. 2.3.2.7
fork
execve
AssocSubscdt Sec. 2.20.1.10.11 in MCC CSCl SDD
pedodic fncl Sec. 2.2.1.1.2
simnet zerostats Sec. 2.3.2.9

Table 2.3-9: start simnet CSU [8.3.2.1]

2.3.2.2 simnet tick CSU

This CSU performs all the tasks required for each SIMNET tick.

Errors
Error Name Reason for Error
ERROR OUT Error from association layer on tick
ERROR OUT Received packet of unknown protocol

Calls
Function Where Described
AssocTickAssocLayer Sec. 2.20.1.8.1 in MCC CSCI SDD
ERROR OUT Sec. 2.3.2.2
AssocError Sec. 2.20.1.10.11 in MCC CSCI SDD
PointToPointReceivePDU Sec. 2.1.1.2.2.2.1 in Vehicles CSCI SDD
AssocSendResponse Sec. 2.20.1.4.2 in MCC CSCI SDD
interestingpacket test Sec. 2.3.2.11
buffer allocate fromjpool Sec. 2.14.4.1.10
Protocol-sim-process Sec. 2.3.2.12
buffer deallocate Sec. 2.14.4.2.14
buffer allocate Sec. 2.14.4.2.12
protocol stealth-process Sec. 2.3.2.13
getsender of last packet Sec. 2.3.2.15

Table 2.3-10: simnet tick CSU [8.3.2.21
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2.3.2.3 AssocGetSimAddress CSU

This CSU sets the site and host elements of the passed simulation address structure to
g-site-number and g-host-number, respectively.

Parameters
Parameters Type Where Typedef Declared
handle i mt IStandard
simAddress pinter to SimulationAddress Iaddress.h

Table 2.3-11: AssocGetSiinAddress CSU [8.3.2.3]

2.3.2.4 ApplicationGetSiteHost CSU

This CSU sets the site pointer to g-site-number and the host pointer to g..host number.

Parameters
Parameters Type Where Typedef Declared
handle int Standard
site pointer to short Standard
host Ipointer to short IStandard

Table 2.3-12: ApplicationGetSitellost CSU [8.3.2.4]

Prior to CSU SAFNETSNDKLUDG;E, g-ethernettwo-packets, which determines
which packet type is sent, is set to FALSE and the following header values are defined.

static NetworkHeader hdr ={{Oxff, Oxff, Oxff, Oxff, Oxff 1
{Oxff, Oxff, Oxff, Oxff, Oxff 1
21000 },

2.3.2.5 SAFNETSNDKLUDGE CSU

This CSU allows the sending of Ethernet 2.0 packets.

_____________________Parameters_____________

Parameters Type Where Tylledef Declared
h int Standard
to pointer to NetworkAddress network.h
but pointer to char Standard
len int Standard
flaas int Standard

_____________________ReturnValues_____________

Return Value Type Meaning
net send(h, &h, bu, len, Jg)intt 2.0 packetsboyrqie
net send( h, &d, , len, li) tt 2.0 packets yrqie
flags) _______________before this return
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Function IWhere Described
net send ISec. 2.20.2.15.1 in MCC CSCI SDD

Table 2.3-13: SAFNETSND-KLUDGE CSUJ [8.3.2.51

2.3.2.6 host-loopback function CSUJ

This CSU determines if a looped back packet is of interest. If the protocol number
indicates a simulation, protocol-sim-process is called. If the protocol number indicates a
collection of data, protocol data-process is called. If the protocol is neither,
ERROROUT is called informing the user that the packet protocol is unknown.

____________________ Parameters
Parameters Type Where Typedef Declared
data pointer to char Standard
length long inl Standard
group MufticastroupID p assoc.h
protocol AssociationserProtocol p-assoc. h

Errors
Error Name I Reason for Error
ERROR OUT IUnknown packet type

____ ___ ___ ____ ___ ___Calls

Function Where Described
interesting packet test Sec. 2.3.2.11
protocol sin,_process Sec. 2.3.2.12
protocol data process Sec. 2.3.2.14
ERROR OUT Sec. 2.5.2.2

Table 2.3-14: host_ioopback-function CSU [8.3.2.61

2.3.2.7 simnet exit CSIj'

This CSU calls AssocCiose, passing the SIMINET handic as a parameter.

I Calls
Function ,Where Described
Assoclose Sec. 2.20. 1.11.1 in MCC CSCI SD

Table 2.3-1:5: simnet exit CSU [8.3.2.7]
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2.3.2.8 simnetgetstats CSU. This CSU gets the SIMNET statistics and prints them.

____________________Parameters

Parameters Type Where Typedef Declared
statsl 1001 Iiona Standard
s1411 jchar Standard

register int Standard

____ ___ ____ ___ ____ ___Calls

Function Where Described
net aet statistics Sec. 2.20.2.5.1 in MCC CSCI SOD
net stat strng Sec. 2.20.2.5.3 in MCC CSCI SOD

Table 2.3-16: simnetgetstats CSU [8.3.2.81

2.3.2.9 simnet-zerostats CSU

This CSU initializes or sets to zero the SIMNET statistics.

Calls
Function IWhere Described
net zero statistics ISec. 2.20.2.5.2 in MCC CSCi SDD

Table 2.3-17: simnet-zerostats CSU [8.2.1.2.9]

2.3.2.10 enqueue_on_rcvq CSU

This CSU places a simple received SAF object packet on the receive queue if the queue is
not out of space.

____________________Parameters

Parameters IType IWhere Typedef Declared
id unsigned mnt Standard
pdu Ipointer to char IStandard
type J mt Standard

SCalls

Function JWhere Described
LOOKUP VEHICLE jSec. 2.9.3.2 See Appendix A
OBJ SIMPLE RCVO Sec. 2.9.3.2 See Appendix A
buffer simple-engueue jSec. 2.14.4.1.14

Table 2.3-18: enqueue_on_rcvq CSU [8.3.2.10]
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2.3.2.11 interestingpackettest CSU

This CSU determines if message protocol and kind warrant immediate interest.

Parameters
Parameters Type Where Typedef Declared
protocol AssociationUserProtocol p assoc.h
pdu pointer to char Standard
cached saf id pointer to unsigned int Standard

ReturnValues
Return Value Type Meaning
TRUE int Interesting
FALSE int Not interesting

Calls
Function Where Described
saf id from simnet id
IS MISSILE
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A

Table 2.3-19: interestingpackettest CSU [8.3.2.11]

2.3.2.12 protocolsimprocess CSU

This CSU processes a simulation process if it is the correct protocol version and is not a
packet with an exercise identification number attached. The processing depends on the
kind of simulation PDU received and uses a switch on case.

Parameters
Parameters Type Where Typedef Declared
spdu pointer to SimulationPDU _ p-sim.h
cached saf id unsigned int Standard

Calls
Function Where Described
ERROR OUT Sec. 2.5.2.2
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A
enqueue on rcvq Sec. 2.3.2.10
get sender of last packet Sec. 2.3.2.15
simnet id string from saf id
create remote vehicle Sec. 2.7.1.17
remote new appearance Sec. 2.7.1.12
ground input to sbx Sec. 2.4.3.2.24
vehicle impact to sbx Sec. 2.4.3.2.25
indirect fire to sbx Sec. 2.4.3.2.23
buffer simple engueue Sec. 2.14.4.1.14
OBJ SIMPLE RCVO Sec. 2.9.1.1 See Appendix A

Table 2.3-20: profocol sim_process CSU [8.3.2.12]
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2.3.2.13 protocolstealthprocess CSU

* This CSU first determines if the stealth protocol is of the current version, ignoring it if it is
not. It then determines the kind of stealth PDU and, unless it is a stealth appearance type of
PDU, ignores the PDU. Otherwise, it processes the message as required.

Parameters
Parameters Type Where Typedef Declared
stlthpdu pointer to StealthPDU p stlth.h
cached saf id unsi ned int Standard

Calls
Function Where Described
ERROR OUT Sec. 2.5.2.2
get sender of-last-packet Sec. 2.3.2.15
LOOKUP VEHICLE Sec. 2.9.3.2
simnet id string from saf id
create remote vehicle Sec. 2.7.1.17
remote new appearance Sec. 2.7.1.12

Table 2.3-21: protocol stealthprocess CSU [8.3.2.13]

2.3.2.14 protocoldataprocess CSU

This CSU prints out a message questioning why the software has called this routine. It
should not have received and be viewing a data packet.

~Parameters
Parameters Type Where Typedef Declared
dcpdu ointer to DataCollectionDPU r data.h
cached saftid unsigned int Standard

Calls
Function Where Described
ERROROUT Section 2.5.2.2

Table 2.3-22: protocoldataprocess CSU [8.3.2.14]

2.3.2.15 getsender of lastpacket CSU

This CSU returns a pointer to the network address (first six elements of buffer array) of the
last message sender.

ReturnValues
Return Value I Type I Meaning
*bufI pointer to char Last sender address

Calls
Function Where Described
AssocGetLastAddress I Sec. 2.20.1.15.1 MCC CSCI SDD

Table 2.3-23: get_sender of lastpacket CSU [8.3.2.15]
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2.4 SAF COMMAND INTERFACE CSC

The SAF Command Interface CSC runs when ticked by the scheduler. Its code accepts
and processes commands from the SAF Workstation CSCI and returns reports to it.

SAF Command
Interface

CSC
8.4

SAF Command libudp SAF Command
Protocol CSC Processor

CSC csc
8.4.1 8.4.2 8.4.3( messa0os.h

CSU 8.4.1.1 udp_berkeley.c map.cCSC CSC

8.4.2.1 8.4.3.1

uf_conn.h C

CSU 8.4.2.2 

scCCSC

Fgr2.1 8.4.3.S

rel conn.Hc

CS8.4.2.4 sb~

8.4.2..5.

r d relaconn.h

CSU 8.4.2.6

1 ayer. Thies re convere to SAFpCm an d i otoFcomn intce rfahe these pato
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are processed and interpreted, the state of the simulation objects is changed appropriately so
that when these objects next get ticked they will respond to the orders they have received
from the workstation.

2.4.1 SAF Command Protocol CSC

The SAF Command Protocol CSC [8.4.1] is contained in the file messages.h.

2.4.1.1 messages.h CSU

/simnet/include/saf/src/messages.h

This file contains the message constants and formats (structures) for communication with
the workstation. Each different type of information has it's own message type and constant
associated with it.

The following constant definitions are the messages from Symbolics to MIPS machines.

5
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Constant Value
OPFOR MSG CREATE 1
OPFOR MSG RESET 2
OPFOR MSG ARTY 3
OPFOR MSG READ CONFIG 4
OPFOR MSG VEHICLE REINIT 5
OPFOR MSG RESUME 6
OPFOR MSG RESUPPLY 8
OPFOR MSG ATTACH 9
OPFOR MSG DETACH 10
OPFOR MSG TELEPORT 11
OPFOR MSG POLL 14
OPFOR MSG MINEFIELD 16
OPFOR MSG DISCONNECT 17
OPFOR MSG QUERY SUB STATE 18
OPFOR MSG IVIS XMIT MODES 19
OPFOR MSG IVIS PARAMETERS 20
OPFOR MSG CONTINUE MISSION 21
OPFOR MSG ASSIGN ROUTE 22
OPFOR MSG POINT 23
OPFOR MSG AREA 24
OPFOR MSG ZONE 25
OPFOR MSG LINE 26
OPFOR MSG ROUTE 27
OPFOR MSG DELETE OVERLAY 28
OPFOR MSG EXECUTE OVERLAY 29
OPFOR MSG HALT 30
OPFOR MSG CHANGE SPEED 31
OPFOR MSG CHANGE FORMATION 32
OPFOR MSG DELETE CM 33
OPFOR MSG FOLLOW VEHICLE 34
OPFOR MSG GOTO POINT 35
OPFOR MSG RESUME MISSION 36
OPFOR MSG FACE DIRECTION 37
OPFOR MSG SET TARGETING 38
OPFOR MSG ATTACH STEALTH 39
OPFOR MSG HOLD 40
OPFOR MSG ALTITUDE 41
OPFOR MSG ENROUTE MOVEMENT 42
OPFOR MSG SIMULATOR IN COMMAND 43
OPFOR MSG REJOIN UNIT 44
OPFOR MSG LAND 45
OPFOR MSG ATTACK 46
OPFOR MSG CHECK STATION 47

Table 2.4-1: Symbolics to MIPS Messages Constant Definitions

56



BBN Systems and Technologies SAF Simulation Host CSCI

In the following header structure, OPFORHEADER, "id" is the unit id and "type" is the
message type.

Item Type Where Type Defined
id unsigned short Standard
type unsigned short Standard

Table 2.4-2: OPFOR HEADER Structure Definition

The generic message, OPFORGENERIC_MSG, consists of the previously defined
header structure and the first byte of data. This structure is used to refer to messages whose
type has not been defined.

Item Type Where Type Defined

hdr OPFOR HEADER Previous structure
data char Standard

Table 2.4-3: OPFORGENERIC MSG Structure Definition

The create message, using structure CREATE-MSG, causes a unit and all its inferior units
to be instantiated by the Simhost.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
forcelD unsigned char Standard
countryD unsigned char Standard
countryO unsigned char Standard
tactics unsigned char Standard
echelon unsigned char Standard
echelon type unsigned char Standard
sbx-unique id unsigned char Standard
pad1 unsigned char Standard
formation[36] char Standard
heading REAL sim types.h
position[3] REAL sim types.h
battalion unsigned short Standard
company unsigned char Standard
platoon unsigned char Standard
percent ammo float Standard
percent fuel float Standard

Table 2.4-4: CREATE MSG Structure Definition

The reset message, whose structure is RESET MSG, is the only message that travels in
both directions between Symbolics and Simhost. A reset message from the Symbolics
instructs the Simhost to delete the indicated vehicles and return the message as
confirmation. A reset from the Simhost instructs the Symbolics that the indicated vehicles
are no longer in the simulated world.
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Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
flags int Standard

unit count int Standard
unit-list[32] 1 unsigned int Standard

Table 2.4-5: RESET MSG Structure Definition

If the flags field has the value RESETALLVEHICLES, all vehicles created by that
workstation are reset.

IConstant Value
RESET ALL VEHICLES Oxle

Table 2.4-6: RESETALLVEHICLES Constant Definition

The artillery message, whose structure is ARTYMSG, instructs the Simhost to generate
MCC-like artillery at the indicated position.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
type int Standard
ammo int Standard
fuze int Standard
count int Standard
spread float Standard
position[31 REAL _

Table 2.4-7: ARTYMSG Structure Definition

lConstant Value
MAXWEAPONS ON NEr 14I

Table 2.4-8: MAXWEAPONSONNET Constant Definition

The vehicle reinitialize message, whose structure is VEHICLEREINITMSG, sets the
state of a vehicle.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
loads[MAX WEAPONS ON NET] short Standard
fuel int Standard
status char Standard
padding[3] char Standard
x float Standard
y float Standard
bearing float Standard

Table 2.4-9: VEIIICLE REINIT MSG Structure Definitio
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The resupply message, whose suucturc is RESUPPLY-MSG. causes a vehicle to be

refueled and reloaded from a resupply vehicle.

I m , Type , Where Tye Defined=

1hdr JOPFOR HEADER I First tructure in this file
resuppI vehicle I int I Standard

Table 2.4-10: RESUPPLY-MSG Structure Definition

"The attach message, whose structure is AITACH-vSG, directs an unattached unit to
attach itself to a maneuver unit as an inferior vehicle. This message is unused.

Item Ty p Where Type Defined IIhdr - OPFOR HEADER I First ,sructure in this file
unit Id .it -' I standard ..

Table 2.4-11: ATTACH-MSG Structure Definition

The detach message, whose strcture is DETACHjMSG, directs a superior unit to detach a
subordinate. This message is unused.

hdr OPFR HUDR First structure in this Ti
unit id .nt - Standard

Table 2.4.12: DETACH-MSG Structure Definition

The teleport message, whose structure is TELEPORTMSG, is the instantaneous
movement of a vehicle so that it appears immediately at the desired location.

Item Ty Where Ty p fne
hdr . OPFOR HEADER F! ra e Inthis file
h adin a REAL SM _ s.h I
Dostion 3 REAL sim typ s.h

Table 2.4-13: TELEPORTMSG Structure Definition

Ionstant V lue
GoD EYE VIEW ....... ___' I0 ,
NON GODS EYE VIEW I
COMMANDERS EYE VIEW , 2

Table 2.4-14: VIEW Constant Definitions

The poll message, whose structure is POLL-MSG, requests vehicle data from the Simhost.
The request field selects the view which determines what vehicle sends data to theSymbolics.
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Iitem IType I Where Type Defined
hdr OFOR HEADER IFirst stnicture in this file

rI uetIrt IStandard

Table 2.4-15: POLL-MISG Structure Definition

The disconnect message, whose structure is DISC'ONNECrMSG, tells the MIPS
machine not to cornmunicate anymore.

Item C~D Where Type Dftned
hdr IOPFOR HEADER IFirst struxture In this file

Table 2.4-16: DISCONNECT-MSG Structure Definition

The query substate message, whose structure is QUTERY_SUBSTATE_.MSG, requests
more information about a vehicle or composite.

Item _1Type IWhere Tyge Defined I
hdr JO R HEADER IFirst structure in this file -

Table 2.4.17: QUERY SUBSTATE MSG Structure Definition

The NVIS transmit modes message, whose structure is 1WS_XMIT _MODESJiSG.
indicates whether iIM packets ame tmamtted to SIMNET and whether WMS reports are
sent to the Symbolics.IItem Type Where Typ Def ined

Ehdr 4QPFOR HEADER irst structure in this file
rnit simnet int SandardI

dxmlt 8~ m t Standard

Table 2.4-18: IVIS-XMIT-MODES-MSG Structure Definition

-cnstant Value ____________

§NDALL -1
SENJDNONE 0
SNDCONTACT 1
SNDSPO't 2
SENDSHE L__ 4; _

Table 2.4-19: Ivis Transmit Modes Constant Definitions
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The IVIS parameters message, whose structure is IVISPARAMETERSMSG, allows an
operator at the workstation to change key parameters for certain IVIS reports.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
cluster distance unsigned int Standard
decluster distance unsigned int Standard
spot rep range threshold unsigned int Standard
report monitor time mse,: unsigned int Standard
max reappear latency msec unsigned int Standard

Table 2.4-20: IVIS PARAMETERS MSG Structure Definition

The following typedef struct is tagged float-xy-point.

Item Type Where Type Defined

x float Standard
y float Standard

Table 2.4-21: FLOAT XY POINT Structure Definition

While x and y point coordinates are received as float type, they are stored internally as
REALs. The following typedef struct is tagged xy-point.

Item Type Where Type Defined
x REAL sim types.h
Y REAL sim types.h

Table 2.4-22: XY POINT Structure Definition

The following typedef struct is tagged sbxroute-pt. A route point is typed by a control
measure id. If the id is even, x and y are coordinate points on the terrain. If id is odd, x is
a road segment id and y is a direction.

Item Type Where Type Defined
id int Standard
x int Standard

int Standard

Table 2.4-23: SBXROUTEPT Structure Definition

The following ASSIGN_ROUTE_MSG structure is unused.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
count int Standard
waypoints[20] FLOAT XY POINT Earlier structure in this file

Table 2.4-24: ASSIGNROUTEMSG Structure Definition

61



BBN Systems and Technologies SAF Simulation Host CSCI

I Constant I Value
CM NAME SIZE 20

1CM TYPE SIZE 20
CIS NAME SIZE 40

Table 2.4-25: Control Measure Constant Definitions

The following typedef struct is tagged cmjid. It identifies a control measure by a unique
integer assigned by the workstation.

Item Type Where Type Defined
name[CM NAME SIZE] char Standard
id int Standard

Table 2.4-26: CM ID Structure Definition

The following typedef struct is tagged float cm-pointlist. Like points, point lists are
received as float type, but are internally stored as REAL.

Item Type Where Type Defined
count int Standard
waypoints[20] FLOAT XY POINT Earlier structure in this file

Table 2.4-27: FLOAT CM POINTLIST Structure Definition

The following typedef struct is tagged cm.pointlist.

Item Type Where Type Defined
count int Standard
waypoints[20] XY POINT Earlier structure in this File

Table 2.4-28: CMPOINTLIST Struct,,r' Definition

l Constant I Va lue

NUM APPLICABLE UNITS 32

Table 2.4-29: NUM APPLICABLE UNITS Constant Definition
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The following typedef struct is tagged point msg. It creates a new point control measure.as identified by its point id.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
overlay CM ID Earlier structure in this file
point CM ID Earlier structure in this file
x float Standard
y ffloat Standard
route CM ID Earlier structure in this file
speed float Standard
cis[CIS. NAME SIZE] char Standard
report short Standard
num units short Standard
.ipplies to[NUM APPLICABLE UNITS] short Standard

Table 2.4-30: POINT MSG Structure Definition

The following typedef struct is tagged areamsg. It creates a new area control measure as
identified by its area id.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
overlay CM ID Earlier structure in this tile
area CM ID Earlier structure in this file
points FLOAT CM POINT LIST Earlier structure in this file
type[CM TYPE SIZE] char Standard
speed float Standard
cis[CIS NAME SIZE] char Standard
report short Standard
num un;ts short Standard
applies to[NUM APPLICABLE UNITS]I short Standard

Table 2.4-31: AREA MSG Structure Definition

The following typedef struct is tagged zonemsg. It creates a new zone control measure as
identified by its zone id.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
overlay CM ID Earlier structure in this file
zone CM ID Earlier structure in this file
points FLOAT CM POINT LIST Earlier structure in this file
type[CMTYPE SIZE] char Standard
speed float Standard
cis[CIS NAME SIZE] char Standard
report short Standard
num units short Standard
applies to[NUM APPLICABLE UNITS] short Standard

Table 2.4-32: ZONE MSG Structure Definition

0

63



BBN Systems and Technologies SAF Simulation Host CSCI

The following typedef struct is tagged linejmsg. It creates a new line control measure as
identified by its line id.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
overlay CM ID Earlier structure in this file
line CM ID Earlier structure in this file
points FLOAT CM POINT LIST Earlier structure in this file
type[CM TYPE SIZE] char Standard
speed float Standard
cis[CIS NAME SIZE] char Standard
report short Standard
num units short Standard
applies to[NUM APPLICABLE UNITS] short Standard

Table 2.4-33: LINEMSG Structure Definition

The following typedef struct is tagged route-msg. It creates a new route control measure
as identified by its route id.

Item Type Where Type Defined
hdr OPFORHEADER First structure in this file
overlay CM ID Earlier structure in this file
route CM ID Earlier structure in this file
count int Standard
points[1001 SBX ROUTE POINT Earlier structure in this file
num units short Standard
applies to[NUM APPLICABLE UNITSI short Standard

Table 2.4-34: ROUTE MSG Structure Definition

The following typedef struct is tagged delete-overlaymsg. This message causes all
control measures within an overlay to be removed.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
overlay CM ID Earlier structure in this file

Table 2.4-35: DELETEOVERLAYMSG Structure Definition

The following typedef struct is tagged executeoverlay-msg. This message causes a unit
to follow the indicated route and to react to the control measures that exist in the overlay.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
ovedray CM ID Earlier structure in this file
route CM ID Earlier structure in this file
initial cis[CIS NAME SIZE] char Standard

Table 2.4-36: EXECUTEOVERLAYMSG Structure Definition
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The following typedef struct is tagged deletecmmsg. This message removes a control
measure from the overlay.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
overlay CM ID Earlier structure in this file
counter measure CM ID Earlier structure in this file

Table 2.4-37: DELETECMMSG Structure Definition

The following typedef struct is tagged rejoinunit. This message causes a unit to abandon
its current mission, as assigned by an execute overlay message, and to rejoin the mission of
its superior unit, if a superior unit exists.

I Item IType I Where Type Defined

hdr OPFOR HEADER First structure in this file

Table 2.4-38: REJOINUNITMSG Structure Definition

The following messages cause immediate intervention that supercedes missions assigned in
overlays. The following typedef struct is tagged halt-msg. It causes a unit to stop
movement.

I Item IType I Where Type Defined
hdr OPFOR HEADER First structure in this file

Table 2.4-39: HALT MSG Structure Definition

The following typedef struct is tagged resume msg. This message causes a unit to resume
its pre-planned mission after the unit has been interrupted by one of the immediate
interventions.

I Item IType Where Type Defined

hdr OPFOR HEADER First structure in this file

Table 2.4-40: RESUME MSG Structure Definition

The following typedef struct is tagged change-speedmsg. It causes a unit to change
speed.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
speed int Standard

Table 2.4-41: CHANGE SPEED MSG Structure Definition
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The following typedef struct is tagged changeformation-msg. It causes a unit to change
formation.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
formation[20] char Standard

Table 2.4-42: CHANGEFORMATIONMSG Structure Definition

The following typedef struct is tagged follow_vehiclemsg. It causes a unit to start
following a specified vehicle.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
xoff /* In leaders coordinate */ float Standard
yoff /* system*/ float Standard
leadid unsigned short Standard
padding unsigned short Standard

Table 2.4-43: FOLLOWVEHICLEMSG Structure Definition

The following typedef struct is tagged goto-point-msg. It causes a unit to go to a specified
location.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
x float Standard
y float Standard
backwardp int Standard
type int Standard

Table 2.4-44: GOTO POINT MSG Structure Definition

The following typedef struct is tagged resume_mission-msg. This message functions in
the same manner as resume-msg.

I Item IType IWhere Type Defined
hdr OPFOR HEADER First structure in this file

Table 2.4-45: RESUMEMISSIONMSG Structure Definition

The following typedef struct is tagged face-direction-msg This causes a unit to face in a
specified direction.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
mathradians float Standard

Table 2.4-46: FACEDIRECTIONMSG Structure Definition
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Constant Value
HOVER HOLD 0
ORBIT HOLD 1
RACETRACK HOLD 2

ILAND HOLD 3

Table 2.4-47: -HOLD Constant Definitions

The following typedef struct is tagged hold-msg. This causes an air-unit to stop at its
current location and either hover, orbit, racetrack or land at that location.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
type int Standard

Table 2.4-48: HOLDMSG Structure Definition

ABSALTITUDE 0
RELALTITUDE 1

Table 2.4-49: -ALTITUDE Constant Definitions

The following typedef struct is tagged altitudemsg. This causes an air-unit to change its
altitude.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
altitude float Standard
type int Standard

Table 2.4-50: ALTITUDE MSG Structure Definition

Constant Value
TACCOL 0
BOUND 1
BOUNDOVER 2

Table 2.4-51: Enroute Movement Constant Definitions

The following typedef struct is tagged enroutemovement. This message is unused.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
type int Standard

Table 2.4-52: ENROUTE MOVEMENT MSG Structure Definition

6
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The following typedef struct is tagged simulator-incommand. This message causes the
lead vehicle of a unit to be deactivated. The unit is thereafter lead by the simulator indicated
in the message.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
leadid unsigned short Standard
padding unsigned short Standard

Table 2.4-53: SIMULATORINCOMMAND MSG Structure Definition

The following typedef struct is tagged land. This message causes an air-unit to land at the
specified location.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
x float Standard
Y float Standard

Table 2.4-54: LANDMSG Structure Definition

Constant ValueI
ATTACK RUNNING FIRE 1

ATTACK HOVER FIRE 2

Table 2.4-55: attacktype Constant Definitions

The following typedef struct is tagged attack. This message causes the air-unit to attack
between the start and target locations. The type of attack is specified as an attacktype.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
attack type int Standard
start x float Standard
start y float Standard
target-x float Standard
target y float Standard

Table 2.4-56: ATTACK MSG Structure Definition
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The following typedef struct is tagged checkstation. This message is unused.

i tem I Type IWhere Type Defined
hdr OPFOR HEADER First structure in this file

Table 2.4-57: CHECK STATION MSG Structure Definition

The following typedef struct is tagged set.targetingmsg. This message causes a vehicle
or unit to change its targeting parameters.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
firestatus int Standard
max engagement range int Standard
marksmanship float Standard
position x float Standard
position y float Standard
radius float Standard
targets[ 161 unsigned short Standard

Table 2.4-58: SETTARGETING MSG Structure Definition

The following typedef struct is tagged attachstealthmsg. This message causes the stealth
vehicle indicated by the site and host to attach in mimic mode to the indicated vehicle in the
OPFOR_-HEADER.

I Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
site short Standard
host short Standard

Table 2.4-59: ATTACHSTEALTHMSG Structure Definition

6
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The following table contains the Simhost to Symbolics message constant definitions.

Constant Value
OPFOR MSG CREATION 100
OPFOR MSG WHERE ARE THEY 101
OPFOR MSG GROUND IMPACT 102
OPFOR MSG VEHICLE IMPACT 103
OPFOR MSG INTERVISIBILITY 104
OPFOR MSG NOTIFY 105
OPFOR MSG VEHICLE STATUS 106
OPFOR MSG INDIRECT FIRE 108
OPFOR MSG ACTIVITY COMPLETE 111
OPFOR MSG MACHINE STATUS 114
OPFOR MSG MINEFIELD CREATION 115
OPFOR MSG SUB STATE 116
OPFOR MSG IVIS CONTACT 117
OPFOR MSG IVIS SPOT 118
OPFOR MSG IVIS SHELL 119
OPFOR MSG VEHICLE PAE 120
OPFOR MSG VEHICLE POSITION 121
OPFOR MSG VEHICLE POSITON POLL COMPLETED 122
OPFOR MSG VEHICLE APPEARANCE 123
OPFOR MSG VEHICLE ECHELON 124
OPFOR MSG GENERIC MESSAGE 125
OPFOR MSG STEALTH POSITION 126
OPFOR MSG VEHICLE LOAD 127

Table 2.4-60: Simhost to Symbolics Messages Constant Definitions

GROUND_IMPACT_MSG informs the Symbolics of a ground-impact on the battlefield.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
ammunition unsigned char Standard
quantity unsigned char Standard
padding short Standard
Iocx float Standard
locy float Standard

Table 2.4-61: GROUND IMPACTMSG Structure Definition

VEHICLEIMPACTMSG informs the Symbolics of a vehicle-impact on the battlefield.

Item Type Where Type Defined
hdr / Contains attacker id / OPFOR HEADER First structure in this file
target id int Standard
round type int Standard
burst length int Standard

Table 2.4-62: VEHICLE IMPACTMSG Structure Definition
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MACHINE_STATUS_MSG is sent to the Symbolics when a connection is established.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
real time clock value unsigned int Standard

Table 2.4-63: MACHINE STATUS MSG Structure Definition

INDIRECT_FIREMSG informs the Symbolics of indirect fire on the battlefield. It
contains one or more indirect-fire bursts.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
ammunition unsigned char Standard
fuze unsigned char Standard
quantity unsigned char Standard
rate unsigned char Standard

Table 2.4-64: INDIRECTFIREMSG Structure Definition

Item Type Where Type Defined
locx float Standard
locy float Standard
locz float Standard
delay short Standard
padding short Standard

Table 2.4-65: INDIRECT FIREBURST Structure Definition

The following typedef struct is tagged vehicle-postion-descriptor. It describes the
position, direction and turret angle of a vehicle.

Item Type Where Type Defined
x /* Simnet x position */ float Standard
y /* Simnet y position float Standard
direction anele float Standard
turret angle float Standard I

Table 2.4-66: VEHICLEPOSITION DLSCRIPTOR Structure Definition
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The following typedef struct is tagged vehicle-appearancejdescriptor. It describes the
appearance of a vehicle.

Item Type Where Type Defined
ion P Appearance " unsigned char Standard
status PSAF status data / unsigned char Standard
force P Simnet force data 6/ unsigned short Standard
tactics P SAF tactics data / unsigned char Standard

Imarkinq[111 / Marking field I char Standard

Table 2.4-67: VEHICLEAPPEARANCE DESCRIPTOR Structure
Definition

The following typedef struct is tagged vehicle_echelon_descriptor. It describes the position
of a unit or vehicle within a unit hierarchy.

Item Type Where Type Defined
port-number int Standard
echelon unsigned char Standard
_obdesc unsigned char Standard
supenor id unsigned short Standard
sbxuni i id unsigned char Standard
top supervisor unig id unsigned char Standard
relative id unsigned char Standard
inf count unsigned char Standard
inferiors[8] unsigned short Standard

Table 2.4-68: VEHICLE ECHELONDESCRIPTOR Structure Definition

The structure for the position, appearance, and echelon message is tagged
vehicle.pae-msg. It contains all the information about a vehicle and only needs to be sent
at creation time.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
position VEHICLE POSITION DESCRIPTOR Earlier structure in this file
appearance VEHICLE APPEARANCE DESCRIPTOR Earlier structure in this file
echelon VEHICLE ECHELO' ')ESCRIPTOR Earlier structure in this file

Table 2.4-69: VEIIICLE PAE MSG Structure Definition

The following typedef struct is tagged vehicle-position-msg. The vehicle position
message is sent to update a vehicle's current position.

Item Type I Where Type Defined
I hdr OPFOR HEADER First structure in this file
position VEHICLE POSITION DESCRIPTOR Earlier structure in this file

Table 2.4-70: VEHICLEPOSITIONMSG Structure Definition
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The following typedef struct is tagged vehicleloadmsg. The vehicle load message is
required to check a vehicle's ammunition and fuel loads.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
Ioads[MAX WEAPONS ON NET] short Standard
fuel int Standard

Table 2.4-71: VEHICLELOAD MSG Structure Definition

The following typedef struct is tagged vehicle.position-poUcompleted. This message is
needed to indicate the completion of the transmitting of all vehicle position messages for the
current round.

I Item IType IWhere Type Defined I
hdr OPFOR HEADER First structure in this file

Table 2.4-72: VEHICLEPOSITION POLL COMPLETEDMSG Structure
Definition -

The following typedef struct is tagged vehicle-appearancejnsg. The vehicle appearance
message is needed to update a vehicle's appearance when it gets damaged.

Item Type [Where Type Defined
hdr OPFOR HEADER First structure in this file
appearance VEHICLE APPEARANCE DESCRIPTOR Earlier structure in this file

Table 2.4-73: VEHICLEAPPEARANCEMSG Structure Definition

The following typedef struct is tagged vehicle-echelonmsg. The vehicle echelon message
is sent if the position within the unit hierarchy changes.

Item Type Where Type Defined
hdr OPFOR HEADER First structure in this file
echelon VEHICLE ECHELON-DESCRIPTOR Earlier structure in this file

Table 2.4-74: VEHICLEECHELONMSG Structure Definition

The following constants and structures are used to print an arbitrary message at the
Symbolics.

IConstant IValue I
GENERIC MESSAGE MAX 1024

Table 2.4-75: Maximum Characters Constant Definition

Constant IValue I
GM RADIO MESSAGE 0

1GM ERROR MESSAGE 1
GM RADIO ALERT MESSAGE 2

Table 2.4-76: Generic Message Type Constant Definitions
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The following typedef struct is tagged genercmessage-msg.

Item IType IWhere Type Defined
hdr OPFOR HEADER First structure in this file

Itype lint IStandard
message GENERIC MESSAGE MAXI char Standard

Table 2.4-77: GENERIC MESSAGEMSG Structure Definition

The following typedef struct is tagged stealth-position-mg. It is used to inform the
Symbolics of the location of a stealth.

Item Type LWhere Type Defined
Ihdr IOPFOR HEADER I First structure in this file

psition VEHICLE POSITION DESCRIPTOR IEarlier structure in this file

Table 2.4-78: STEALTHPOSITION MSG Structure Definition

2.4.2 libudp CSC

/simnet/libsrc/libudp

This library is used by the Simhost to comnmunicate with the workstation, specifically to
send and receive the packets. It uses the standard UDP protocol.

2.4.2.1 udpberkeley.c CSC

/simfnet/libsrc/libudp/udpiberkeley.c

The udp-berkeleyxc CSC contains eleven CSUs dealing with the UDP network layer.

These CSUs are displayed in Figure 2.4-2.

udp..berkeleyxc
csc

8.4.2.1

C CSU 8.4.2. 1.1S .... CSU 8.4.2.1 .3

make_meanboknd~.trupoe

CSU 8.4.2.1.10 QSU 8.4.2.1.11

Figure 2.4-2: i'dpberkeleyxc CSC Structure
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2.4.2.1.1 udp_open CSU

This CSU gets the necessary connection memory block, creates the UDP socket, makes the
interface non-blocking, and binds it to the local address accompanied by a unique port
number which is assigned to a Symbolic workstation. This procedure ensures that only the
Symbolics can communicate with this connection.

Parameters
Parameters Type Where Typedef Declared
local addr pointer to char Standard
localport int Standard

ReturnValues
Return Value Type Meaning
(uptr) - NULL pointer to No connection block

UDP CONNECTION(uptr) <> NULL pointer to Pointer to connection block
UDP CONNECTION

Calls
Function Where Described
heap calloc Sec. 2.14.2.1.2
gethostname Sec. 2.5.1.10
sockaddr init Sec. 2.4.2.1.9
socket
make me non blocking Sec. 2.4.2.1.10

Table 2.4-79: udpopen CSU [8.4.2.1.1]

2.4.2.1.2 udp close CSU

This CSU closes the UDP connection and releases the connection memory block.

Parameters
Parameters Type Where Typedef Declared
u_ptr pointer to Sec. 2.4.2.2

UDP CONNECTION

Calls
Function I Where Described
hea deallocate I Sec. 2.14.2.1.4

Table 2.4-80: udp close CSU [8.4.2.1.2]

0
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2.4.2.1.3 udp show CSU

This CSU prints the UDP connection including the socket and both local and remote hosts.

Parameters
Parameters Type Where Typedef Declared
u-ptr pointer to Sec. 2.4.2.2

UDPCONNECTION

Calls
Function Where Described
print sockaddr Sec. 2.4.2.1.8

Table 2.4-81: udp show CSU [8.4.2.1.3]

2.4.2.1.4 udp read CSU

This CSU attempts to read the UDP connection to the remote port.

Parameters
Parameters Type Where Typedef Declared
u_ptr pointer to Sec. 2.4.2.2

UDP CONNECTION
buffer otr pointer to char Standard
max len int Standard

ReturnValues _

ReturnValue Type Meaning
0 int Socket read error or

handshaking
(bytes read) int No. of data bytes

Errors
Error Name ::: Reason for Error
byte read == -1 Error in UDP socket read

Calls
Function Where Described
recvfrom
pdint-sockaddr Sec. 2.4.2.1.8
udpwrite Sec. 2.4.2.1.5

Table 2.4-82: udp read CSU [8.4.2.1.4]
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* 2.4.2.1.5 udp write CSU

This CSU writes to the sbx, printing messages if there is a failure to write to the foreign
port over the UDP, if there is a zero byte length sent, or if there is a short write to the sbx.

____________________Parameters ____________

Parameters Type Where Typedef Declared
u...ptr pointer to Sec. 2.4.2.2

_______________UDP CONNECTION I________
buffer-ptr pointer to char jStandard
but len int Standard

SCalls

Function Where Described
sendto J_________________________
print sockaddr JSec. 2.4.2.1.8

Table 2.4-83: udp-write CSU [8.4.2.1.5]

2.4.2.1.6 get local-a d dress CSU

This CSU gets the address of the local host.

ReturnValues
Return Value Type [meaning
(iet ntoa( ... pinter to char ILocal host address

Calls
Function IWhere Described
gethostname 2.5.1.10

gethostbyname 12.5.1.10
!net ntoa

Table 2.4-84: get local address CSU [8.4.2.1.6]

2.4.2.1.7 get remote-address CSU

This CSU, given the host name as a szring, returns the internet address in the string form
A.B.C.D.

Parameters
Parameters I Tp e IWhere Typedef Declared
hostname Ipinter to char Standard

Return Values
Return Value Type Meaning
NULL Ipointer to char ICan't get host name
fiet ntoa(...) pinter to char Internet address
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Function Where Described
Ipethostbyname 12.5.1.10
mnet ntoa

Table 2.4-85: get remote ad dress CSU [8.4.2.1.7]

2.4.2.1.8 print sockaddr CSU

This CSU prints the socket address according to the machine in use.

Parameters
Parameters Type IWhere Typedet Declared
s Ipointer to char I Standard
sktp Ipintear to struct sockaddr in ISec. 2.4.2.2

Table 2.4-86: print sockaddr CSU [8.4.2.1.8]

2.4.2.1.9 sockaddr mnit CSU

This CSU initializes the contents of the socket.

____________________ Parameters
Parameters Ty pe IWhere Typedet Declared
sktp Dinter to struct sockaddr in Sec. 2.4.2.2
ascii addr pinter to char IStandard

ort jint Standard

- Calls
Function JWhere Described
mnet addrI___________________________
htons__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Table 2.4-87: sockaddr mnit CSU [8.4.2.1.9]

2.4.2.1.10 make-me-non-blocking CSU

This CSU attempts to make the mode of the udp connection non-blocking.

Parameters
Parameters IType IWhere Tyvpedef Declared
skt inl Standard

ReturnValues
Return Value Type meaning

-1 int Non-blocking mode failed
0 int Non-b~flokn mode
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Calls
Function Where Described
ioctl

Table 2.4-88: make me non blocking CSU [8.4.2.1.10]

2.4.2.1.11 masterudpopen CSU

This CSU acquires the remote and the local addresses, and establishes a socket. It then
calls sockaddrnit to fill in the remote address and tries to establish handshaking between
the two ends. This CSU is unused.

Parameters
Parameters Type Where Typedef Declared
host pointer to char Standarc
port int Standard

ReturnValues
Return Value Type Meaning
NULL pointer to Remote host is unknown

UPD CONNECTION
ujptr=sockaddr pointer to Connection successful

UPD CONNECTION
u-ptr=NULL pointer to Connection failed

UPD CONNECTION

_Calls

Function Where Described
pet remote address Sec. 2.4.2.1.7
udoopen Sec. 2.4.2.1.1
get local address Sec. 2.4.2.1.6
sockaddr init Sec. 2.4.2.1.9
print sockaddr Sec. 2.4.2.1.8
udp write Sec. 2.4.2.1.5
udp read Sec. 2.4.2.1.4

Table 2.4-89: master_udpopen CSU [8.4.2.1.11]

2.4.2.2 udpconn.h CSU

/simnet/libsrc/libudp/udpconn.h

This CSU is the UDP layer connection include file. The contents are conditional on
UDPCONNALREADYINCLUDE not being defined.

It begins by defining SOCKADDRIN as being a typedef struct sockaddr_in. Two of
these structures (one foreign and one local) are required for this CSU's one structure
definition, UDP_CONNECTION, which follows.
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Item IType IWhere Type Defined
udp-skt int Standard

Iforeign ISOCKADDR IN ISee above
local SOCKADOR IN See above

Table 2.4-90: UDP CONNECTION Structure Definition

In addition to the structure definition, the CSU contains two constant definitions.

Constant Value
IBUFREN 1471 r Max ethernet packet lengjth '
DATALEN 1400 P* Max muius room for (header + extra 'I

Table 2.4-91: udpconn.h Constant Definitions

2.4.2.3 rel-conn.c CSC

/simnet/libsrc/libudp/rel_conn.c

The rel-_conn.c CSC contains nineteen CSUs (functions) dealing with the RUDP network

layer connection. These CSUs are shown in Figure 2.4-3.

rel-conn.c

rudp init rudp shwrudp oe
CSU 8.4.2.3.1 CS .... 2 CSU 8.4.2.3.3

( mste rup penrud._close master..rudp. Close
CU 8.4.2.3.4 J. CSU 8.4.2.3.5 CSU 8.4.2.3.6

rudp ynchmaster rudp....synch rudp...isconnect
C7;SU 8.4.2.3.7 CU84238CSU 8.4.2.3.9

r rudpsndlbufr )( hshpacket be -~ rudp....acrneeived
CSU 8.4.2.3.130ce CSU 8.4.2.3.14 J \. C SU 8.4.2.3.15

rued shi n'rcreeie

CSU 8.4.2.3.19

Figure 2.4-3: rel conn.c CSC Structure
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2.4.2.3.1 rudpinit CSU

This CSU initializes the RUDP socket structure pointed to by the input parameter.

Parameters
Parameters [Type I Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4

Calls
Function Where Described
get millisecond time Sec. 2.14.3.3.2
heap_allocate Sec. 2.14.2.1.4
queue allocate Sec. 2.14.4.2.1

Table 2.4-92: rudp_init CSU [8.4.2.3.1]

2.4.2.3.2 rudpshow CSU

This CSU prints the statistics for the RUDP socket passed in the parameter.

Parameters
Parameters IType I Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4

Calls
Function Where Described
aet millisecond time Sec. 2.14.3.3.2
udp show Sec. 2.4.2.1.3

Table 2.4-93: rudpshow CSU [8.4.2.3.2]

2.4.2.3.3 rudpopen CSU

This CSU opens a UDP connection, gets the time, and updates the RUDP socket. If
BENCHMARK is defined, it also calls the sockaddrnit CSU and bcopy.

Parameters
Parameters Type Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4
local addr pointer to char Standard
local port int Standard

Calls
Function Where Described
udp open Sec. 2.4.2.1.1
aet millisecond time Sec. 2.14.3.3.2
sockaddr init Sec. 2.4.2.1.9

Table 2.4-94: rudpopen CSU [8.4.2.3.31
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2.4.2.3.4 master rudpopen CSU

This CSU attempts to establish a UDP connection and, if successful, updates the RUDP
socket structure and synchronizes the two sides of the connection. This CSU is unused.

Parameters
Parameters Type - Where Typedef Declared
s winter to RUDP SOCKET Sec. 2.4.2.4
host pointer to char Standard
Dort int Standard

ReturnValues
Return Value I Type I Meaning
-1 int No connection

Calls
Function Where Described
master udp oen Sec. 2.4.2.1.11
plet millisecond time Sec. 2.14.3.3.2
master rudp synch Sec. 2.4.2.3.8

Table 2.4-95: master rudpopen CSU [8.4.2.3.4]

2.4.2.3.5 rudpclose CSU

This CSU closes a connection through a call to udpsclose.

Parameters
Parameters IType I Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4

Calls
Function I Where Described
udp closeI Sec. 2.4.2.1.2

Table 2.4-96: rudpclose CSU [8.4.2.3.5]

2.4.2.3.6 masterrudpclose CSU

This CSU calls rudp_close. This CSU is unused.

Parameters
Parameters I Type j Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4

Calls
Function I Where Described
rudpcloseI Sec. 2.4.2.3.5

Table 2.4-97: masterrudpclose CSIU [8.4.2.3.6]
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2.4.2.3.7 rudpsynch CSU

This CSU updates the RUDP connection state, if necessary, and synchronizes the
connection. It deletes all previous data and resets the packet sequence numbers.

Parameters
Parameters Type Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4
in seq unsigned int Standard

out seq unsinned int Standard

Calls
Function Where Described
rudp discard all buffers Sec. 2.4.2.3.10
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A

Table 2.4-98: rudpsynch CSU [8.4.2.3.7]

2.4.2.3.8 masterrudpsynch CSU

This CSU synchronizes both ends of the connection, setting the local end through a call to
CSU rudpsynch and then the slave end by allocating and enqueueing a message buffer
and calling rudp.send. The message buffer is then released. This CSU is unused.

Parameters
Parameters I Type I Where Typedef Declared
s I pointer to RUDP SOCKET Sec. 2.4.2.4

Calls
Function Where Described
rudD synch Sec. 2.4.2.3.7
buffer allocate Sec. 2.14.4.2.12
buffer enqueue Sec. 2.14.4.2.18
rudDsend Sec. 2.4.2.3.13
buffer deallocate ISec. 2.14.4.2.15

Table 2.4-99: master rudp_synch CSU [8.4.2.3.8]

2.4.2.3.9 rudpdisconnect CSU

This CSU, if the RUDP socket connect state is not already closed, changes the state to
"closed" and discards all socket buffers.

Parameters
Parameters I Type Where Typedef Declared
Spointer to RUDP SOCKET Sec. 2.4.2.4

8
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Calls
Function Where Described
rudp discard all buffers Sec. 2.4.2.3.10
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A

Table 2.4-100: rudpdisconnect CSU [8.4.2.3.91

2.4.2.3.10 rudp discard all_buffers CSU

This CSU removes the retransmit queue for the RUDP socket passed as a parameter.

Parameters
Parameters IType I Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4

Calls
Function Where Described
buffer flushI Sec. 2.14.4.2.23
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A

Table 2.4-101: rudpdiscardallbuffers CSU [8.4.2.3.10]

2.4.2.3.11 rudp readmessage CSU

This CSU attempts to read a message according to the RUDP protocol. Acknowledgements
for previously sent messages are processed, and out of sequence packets are ignored.

Parameters
Parameters Type I Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4

ReturnValues
Return Value Type Meaning
0 int Nothing to read
-1 int Out of sequence or bare ack
number of bytes read int Number of message bytes

Calls
Function Where Described
udp read Sec. 2.4.2.1.4
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A
rudl synch Sec. 2.4.2.3.7
rudpack received Sec. 2.4.2.3.15

Table 2.4-102: rudp_readmessage CSU [8.4.2.3.11]
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2.4.2.3.12 rudppostmessage CSU

This CSU enqueues a packet to be sent, unless the retransmission queue has grown too
large. The message is wrapped with an RUDP header and rudp send is called to send out
the message. The message is enqueued on the retransmission queue in case the message
must be retransmitted. An acknowledgement number for the last packet received is included
in the RUDP header.

Parameters
Parameters Type Where Typedef Declared
s pointer to RUDP SOCKET Sec. 2.4.2.4
data pointer to char Standard
data len int Standard

ReturnValues
Return Value Type Meaning
POST QUEUE FULL tat Queue full
POST_QUEUEWARNING int qlen > TRANSMITQUEUE_WARNING LENGTHPOST SUCCESS int [Success

Calls
Function Where Described
queue length Sec. 2.14.4.2.2
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A
buffer allocate Sec. 2.14.4.2.12
buffer enlueue Sec. 2.14.4.2.18
rudp send Sec. 2.4.2.3.13
buffer deallocate Sec. 2.14.4.2.15

Table 2.4-103: rudppostmessage CSU [8.4.2.3.121

2.4.2.3.13 rudp send CSU

This CSU causes an RUDP message to be sent by the underlying UDP layer.

Parameters
Parameters Type Where Typedef Declared
s ointer to RUDP SOCKET Sec. 2.4.2.4
buffer Pointer to RUDP HEADER Sec. 2.4.2.4
buf len int Standard

Calls
Function I Where Described
udp write Sec. 2.4.2.1.5

Table 2.4-104: rudpsend CSU [8.4.2.3.13]

8
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2.4.2.3.14 has-this packet been acked CSUJ

This CSU checks whether an acknowledgement for this packet has been received.

____________________Parameters ____________

Parameters IType IWhere Typedef Declared
rh Dtr Ipointer to RUDP HEADER ISec. 2.4.2.4
______________ unsigned int Standard

_____________________ReturnValues ____________

Return Value Type Meaning
1 int Acknowledoement received
0 int No acknowledgement

____ ___ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ received

Table 2.4-105: has this packet been acked CSU [8.4.2.3.14]

2.4.2.3.15 rudp ack received CSU

This CSU searches through all of the packets in the retransmission queue and removes all
those that have a sequence-id less than or equal to the acknowled~ement id received.
Acknowledgemnents are cumulative. An acknowledgement for a p.I.-ket with a sequence id
of "n" is an implicit acknowledgement for all packets with sequence numbers less than "n".

____________________ Parameters
Parameters TyeWhere Typedet Declared
___________ ponter to RUDP SOCKET ISec. 2.4.2.4
ack iu n ed mt Standard

SCalls

Function Where Described
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A
buffer traverse-and- apply Sec. 2.14.4.2.21
queue-length Sec. 2.14.4.2.2
buffer dequeue Sec 2.14.4.2.20
buffer deallocate Sec. 2.14.4.2.15

Table 2.4-106: rudp ack received CSU [8.4.2.3.15]

2.4.2.3.16 rudp retransmit buf CSUJ

This CSU resends a packet.

Parameters
Parameters Type Where Typedef Declared
hp Ipointer to RUDP HEADER ISec. 2.4.2.4
S pinter to RUDP SOCKET Sec. 2.4.2.4
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Return Value T etrale Meaning
1 int IExecution was cornpleted

Calls
Function IWhere Described
DEBUG CONNECTION Sec. 2.4.2.4 See Apendix A
rudp send ISec. 2.4.2.3.13
buffer lenoth Sec. 2.14.4.2.16

Table 2.4-107: rudp retransmit buf CSU [8.4.2.3.161

2.4.2.3.17 rudp retransmit CSU

T7his CSU resends all packets in the retransmission queue (that is, all packets not yet
acknowledged). If there are no packets to be retransmitted, a bare ACK (acknowledge) is
transmitted so that the Symbolics receives a steady stream of acknowledges.

Parameters
Parameters 0 T[eIWhere Typedef Declared
s Ipinter to RUOP SOCKET ISec. 2.4.2.4

SCalls

Function Where Described
bter -raverse.and..apply.. Sec. 2.14.4.2.22

n times__________________________
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A

1rudp send bare ack Sec. 2.4.2.3.18

Table 2.4-108: rudp retransmit CSU [8.4.2.3.171

2.4.2.3.18 rudp send bare ack CSU

This CSU sends an RUDP packet with no data in it. It contains an ACK for the last packet
received.

ffParameters I Tye PaaeesWhere Typedef Declared
S Ipinter to RUDP SOCKET ISec. 2.4.2.4
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Functilon Where Described

DEBUG CONECTIOWere24.. See AppendixA
rudp-send Sec. 2.4.2.3.13

Table 2.4-109: rudp_ send bare ack CSU [8.4.2.3.18]

2.4.2.3.19 rudp tick CSU

This CSU causes retransmissions if the retransmission tune has expired.

Parameters
Parameters I Type IWhere Typedef Declared
s Ipinter to RUDP SOCKET ISec. 2.4.2.4

Calls
Function Where Described
rudpAck received S*c. 2.4.2.3.15
rudp retransmit Sec. 2.4.2.3.17

Table 2.4-110: rudp tick CSU [8.4.2.3.19]

2.4.2.4 rel-conn.h CSU

/simnet/libsrc/libudp/rel_ conn.h

This CSU contains the reliable connection layer includes for the Symbolics/MIPS
connection. It contains two typedef structures, a number of constant definitions, other
external and local definitions, and a macro (DEBUG CONNECTION(x)) defined in
Appendix A.

Item Type Where Type Defined
type int IStandard
seq lint StandardI
ack int Standard

Table 2.4-111: RUDP HEADER Structure Deinition
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Item Type Where Type Defined
connection state int Standard
next retransmit time unsigned int Standard
next ,so out unsigned int Standard
last sea in unsigned int Standard
last-seqaret unsigned int Standard
need ack int Standard
udpptr pointer to UDP CONNECTION Sec. 2.4.2.2
packets out int Standard
packets in int Standard
bare acks int Standard
packets retransmitted int Standard
my packets tossed int Standard
sbx packets tossed int Standard
marked total-bytes out int Standard
marked total-bytes in int Standard
marked new-bytes-out int Standard
marked new-bytes in int Standard
last marked time unsigned int Standard
input buffer pointer to char Standard
inputptr pointer to char Standard
retransmit queue pointer to QUEUE Sec. 2.14.4.3
last synched int Standard

Table 2.4-112: RUDP SOCKET Structure Definition

Constant Value
RUDP TYPE SYNCH 1
RUDP TYPE DATA 2
RUDP TYPE ACK 3
SHORT RETRANSMIT TIME 500 /* Milliseconds "/
NORMAL RETRANSMIT TIME 6000 P Milliseconds */
CONNECT STATE OPEN 1
CONNECT STATE CLOSED 2
CONNECT STATE LOADED 3
TRANSMIT QUEUE WARNING LENGTH 40
TRANSMIT QUEUE ERROR LENGTH 100
RETRANSMISSION BURST LENGTH 10
POST SUCCESS 0
POST CONNECTION CLOSED 1
POST QUEUE FULL 2
POST QUEUE WARNING 3
D CONNECTION /* Debug connection bit "/ 0x00004000

Table 2.4-113: rel conn.h Constant Definitions

8
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2.4.2.5 buf-conn.c CSC

/simnet/ibsrc/libudplbuf~conn.c

The buf_conn.c CSC contains thirteen CSUs (functions) dealing with the Buffered RUDP
network layer. These CSUs are shown in Figure 2.4-4. Outgoing packets are buffered
together into pieces that just fit into an RUDP packet. This maximizes the amount of useful
data in each RUDP packet.

but conn.c
csc

8.4.2.5

= butrudpjinit bufjudp--show- buf....dPopen
CSU 8.4.2.5. CSU 8.4.2.5.2 CSU 8.4.2.5.3

rbut master rudp lose bufudm..scrd l bfer rudp~s~ diplsonec
k, CSU 8.4.2.5.4 G SU 8.4.2.5.8 CSU 8.4.2.5.6

CS 842575QU8425CCSU 8.4.2.5.

Figure 2.4-4: buf-conn.c CSC Structure

2.4.2.5.1 buf-rudpinit CSU

This CSU initiates the buffered RUDP socket.

Parameters [Type Paaetr --- Where Typedef Declared
s Ipointer to Sec. 2.4.2.6

[BUF RUDP SOCKET

____ ___ ___ ____ ___ ___Calls

Function Where Described
heapallocate Sec. 2.14.2. 1.1
queue--allocate Sec. 2.14.4.2.1
rudp- i it Sec. 2.4.2.3.1--

Table 2.4-114: buf-rudpinit CSU [8.4.2.5.1]
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*- 2.4.2.5.2 buf rudpshow CSU

This CSU prints statistics on this layer.

Parameters
Parameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6

BUFRUDP SOCKET

Calls
Function Where Described
queuelength Sec. 2.14.4.2.2
rudp-show Sec. 2.4.2.3.2

Table 2.4-115: buff rudpshow CSU [8.4.2.5.2]

2.4.2.5.3 buf rudpopen CSU

This CSU opens this layer by initializing the idle timer and opening the RUDP layer.

Parameters
Parameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6

BUF RUDP SOCKET
local addr pointer to char Standard
localport int Standard

Calls
Function Where Descrlbed
rudpopen Sec. 2.4.2.3.3
get millisecond time Sec. 2.14.3.3.2

Table 2.4-116: buftrudpopen CSU [8.4.2.5.3]

2.4.2.5.4 bufmasterrudpopen CSU

This CSU is unused.

Parameters
Parameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6

BUF RUDP SOCKET
host Boi nter to char Standard
port int Standard

ReturnValues
Return Value IType 1Meaning
-1 int Connection failed to open

9
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Calls
Function Where Described
master rudpopen Sec. 2.4.2.3.4
get millisecond time Sec. 2.14.3.3.2

Table 2.4-117: buf masterrudpopen CSU [8.4.2.5.4]

2.4.2.5.5 buf master rudpsynch CSU

This CSU is unused.

Parameters
Parameters Type I Where Typedef Declared
s pointer to Sec. 2.4.2.6

BUF RUDP SOCKET

Calls
Function Where Described
buf rudp-discard all buffers Sec. 2.4.2.5.8
master rudpsynch Sec. 2.4.2.3.8

Table 2.4-118: buf masterrudpsynch CSU [8.4.2.5.5]

2.4.2.5.6 buf rudpclose CSU

This CSU closes the connection by closing the RUDP layer.

Parameters
Parameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6

BUF RUDP SOCKET

Calls
Function Where Described
rudp_close Sec. 2.4.2.3.5

Table 2.4-119: bufrudpclose CSU [8.4.2.5.6]

2.4.2.5.7 bu fmasterrudp_close CSU

This C'3U is unused.

ParametersParameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6

IBUF RUDP SOCKET

0
92



BBN Systems and Technologies SAF Simulation Host CSCI

Calls
Function Where Described
master rudp_close Sec. 2.4.2.3.6

Table 2.4-120: buf master rudpclose CSU [8.4.2.5.7]

2.4.2.5.8 but rudpdiscard all buffers CSU

This CSU discards any buffered messages waiting to be retransmitted.

Parameters
Parameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6

_BUF RUDP SOCKET

Calls
Function Where Described
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A
buffer flush Sec. 2.14.4.2.23

Table 2.4-121: bufrudpdiscard all buffers CSU [8.4.2.5.8]

2.4.2.5.9 buf rudpdisconnect CSU

This CSU disconnects this connection by disconnecting the RUDP layer. Buffered
messages are disabled.

Parameters
Parameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6

_BUF RUDP SOCKET

Calls
Function Where Described
buf rudpdiscard all buffers Sec. 2.4.2.5.8
rudp disconnect Sec. 2.4.2.3.9

Table 2.4-122: buftrudpdisconnect CSU [8.4.2.5.9]

2.4.2.5.10 buftrudpflush CSU

This CSU sends the currently buffered messages to the RUDP layer.

Parameters
Parameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6

IBUF RUDP SOCKET
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Return Value Typ etrae Meaning
FALSE lint IBuffer empty
TRUE int Buffer was not empty

Calls
Function IWhere Described
rudp pst messaae ISec. 2.4.2.3.12

Table 2.4-123: buf rudp flush CSU [8.4.2.5.10]

2.4.2.5.11 buff rudp read message CSU

This CSU enters a loop until there is either a valid message for the RUDP layer or there is
nothing to read.

_____________________Parameters_____________

Parameters Type Where Typedet Declared
s pointer to Sec. 2.4.2.6

________________BUF RUDP SOCKET __________

msg Dtr pointer to pointer to char Standard
msg len pointer to int Standard

SCalls

Function Where Described
rudp read _message Sec. 2.4.2.3.11
buf rudp discard ali buffers Sec. 2.4.2.5.8

Table 2.4-124: buff-rudp_read_message CSU [8.4.2.5.111

2.4.2.5.12 buf-rudp write message CSUJ

If there is room in the currently buffered message, this CSU adds the input message to the
buffered message. Otherwise, the currently buffered message is removed (via
buf~rudp..flush) and a new buffered message is started with the input message as the first
component.

_____________________Parameters_____________

Parameters Type JWhere Typedef Declared
s pointer to Sec 2.4.2.6

________________BUF RUDPD SOCKET___________
buffer pointer to char Standard

_____________ t Standard

Calls
Function Where Described
but rudp flush I Sec. 2.4.2.5.10

Table 2.4-125: buf rudp write_message CSIJ [8.4.2.5.121
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2.4.2.5.13 buf rudptick CSUS
This CSU pulls messages off the input queue and writes these messages via
buf.rudpwrite-message. If the idle time has elapsed, the currently buffered message is
sent, preventing a buffered message from waiting indefinitely for enough messages to fill
the RUDP packet before it is sent. The RUDP layer is ticked.

Parameters
Parameters Type Where Typedef Declared
s pointer to Sec. 2.4.2.6BUF RUDP SOCKET

Calls
Function Where Described
queue length Sec. 2.14.4.1.3
buffer dequeue Sec. 2.14.4.2.20
but rudp write message Sec. 2.4.2.5.12
buffer length Sec. 2.14.4.2.16
buffer deallocate Sec. 2.14.4.2.15
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A
get millisecond time Sec. 2.14.3.3.2
but rudp flush Sec. 2.4.2.5.10
rudp tick Sec. 2.4.2.3.19

Table 2.4-126: bufrudptick CSU [8.4.2.5.13]

S 2.4.2.6 buf conn.h CSU

/simnet/libsrc/libudp/buf_conn.h

This CSU consists of the buffered connection includes. These includes consist of a
typedef struct and two constant defines.

The typedef struct is tagged buf rudp-socket.

Item Type Where Type Defined
send buffer offset int Standard
next idle time unsigned int Standard
messaQe in int Standard
message out int Standard
idle flushes int Standard
send buffer pointer to char Standard
input queue pointer to QUEUE Sec. 2.14.4.3
rud skt pointer to RUDP SOCKET Sec. 2.4.2.4

Table 2.4-127: BUF RUDP SOCKET Structure Definition

BUF RUDP IDLEDURATION 1000
INUPUT QUEUE WARNINGLENGTH 256

Table 2.4-128: but conn.h Constant Definitions
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2.4.3 SAF Command Processor CSC

2.4.3.1 map.c CSC

/simnet/src/host/map.c

This file handles the symbol mapping between the workstation and Simbost. The map.c

CSC structure, consisting of nine CSUs, is depicted in Figure 2.4-5.

map.c
csc

8.4.3.1

ik mappings map jcon.symbol to coon map ecelon..symboi to_
CSU 8.4.3. 1.1 nDcrumber CSU 8.4.3.1.2 echelon-numberCCSU 8.4.3=.3

C ; e ma 'ceon nu ber m ap eh n tpe symbol' fmap echelon type n m e
toehelon _ mbo to.._.ehelon type .number to echelon~tp~smo

GU84.3.1 .4 QS .... SU 8.4.3.1.6

: I 1smriojoy
(map h ehln~yeybL rassoc..sr _ cnrr.pbject.jpe'

6S con -numbern j Q SU 8.4.3.1,8 JCU843.9 J
CU 8 .4.3.1.7 Figure 2.4-5: map.c CSC Structure

2.4.3.1.1 init-mappings CSU

This CSU reads the mapping file and initializes the various mappings.

Parameters
Parameters I Type IWhere Typedef Declared
filename Ipinter to char Standard

Errors
Error Name I Reason for Error
Mapping file not found. I reader read file filename.&db)

SCalls

Function Where Described
reader read file Sec. 2.1.1.1.7
ERROR OUT Sec. 2.5.2.2
abort__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

find tag Sec. 2.1 .1 .4.3
map_echelon_symbol-to_ Sec. 2.4.3.1.3
echelon number I_________________I________

Table 2.4-129: init mappings CSU [8.4.3.1.11
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2.4.3.1.2 map icon symboltoicon-number CSU

This CSU maps an icon name into an icon number.

Parameters
Parameters Type Where Typedef Declared
S I pointer to char Standard

ReturnValues
Return Value Type Meaning
0 unsigned short Icon name unknown
result[2].inte er unsigned short Icon number

Calls
Function Where Described
find tag Sec. 2.1.1.4.3

Table 2.4-130: mapicon symboltoicon number CSU [8.4.3.1.2]

2.4.3.1.3 mapechelon symbolto echelonnumber CSU

This CSU maps an echelon name into an echelon number.

Parameters
Parameters I Type I Where Typedef Declared
sym pointer to char I Standard

ReturnValues
Return Value Type Meaning
0 unsigned short Echelon name unknown
result[21.inteaer unsigned short Echelon number

Calls
Function Where Described
find tag Sec. 2.1.1.4.3

Table 2.4-131: mapechelon symbol to echelon number CSU [8.4.3.1.3]

2.4.3.1.4 mapechelon number to echelonsymbol CSU

This CSU maps an echelon number into an echelon name.

Parameters
Parameters I Type IWhere Typedef Declared
num I unsicined char I Standard
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Return Values

Return Value Type I Meaning
rassocsym(num,echelon_ pointer to char Pointer to echelon name
map)

Calls
Function WeeDescribed
rassoc sym ISec. 2.4.3.1.8

Table 2.4-132: mapechelon number to echelon symbol CSU [8.4.3.1.4]

2.4.3.1.3 map_echelontypesymbol to echelontypenumber CSU

This CSU maps an echelon type name into an echelon type number

Parameters
Parameters Type IWhere Typedef Declared
sm ointer to char Standard

ReturnValues
Return Value Type Meaning
0 unsigned short Echelon type name unknown
resuh2].inte er unsigned short Echelon type number

Calls

Function Where Described
find tag Sec. 2.1.1.4.3

Table 2.4-133: map echelon type symbol to echelon type number CSU
[8.4.3.1.5] .

2.4.3.1.6 map_echelontypenumbertoechelon_typesymbol CSU

This CSU maps an echelon type number into an echelon type name.

Parameters
Parameters Type IWhere Typedef Declared
num unsioned char Standard

ReturnValues
Return Value Type Meaning
rassocsym(num,echelon, pointer to char Pointer to echelon type name
type-map)
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IFunction I: here Described
rassoc: sym ISec. 2.4.3.1.8

Table 2.4-134: map echelon type number to echelon type symbol CSU
[8.4.3.1.6)

2.4.3.1.7 ma p ech el on type symbol to iconn number CSU

This CSU maps an echelon type name into an icon number.

Parameters
Parameters I Tp e IWhere Typedef Declared
s m 1pinter to char Standard

____________________Return Values
Return Value Type Meaning
0____________ unsigned short IEchelon type name unknown
mapjcon..symbol-to-icon_ unsigned short Icon number

____ ___ ___ ____ ___ ___Calls

Function ________ Where Described

fid _a Sec. 2.4..1.2.
mapjcon..symbol-to-icon- ec .43..number___________________________

Table 2.4-135: ma p echelon -type symbol to icon number CSU
[8.4.3.f1.7]

2.4.3.1.8 rassocsym CSU

This CSU does an inverse association from the mapping file. It finds the name that maps to
the input number.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
num unindchar Standard
table jpointer to DATA UNION j

_____________________ReturnValues ____________

Return Value JType meaning
entry[ 1 .charptr Ipointer to char I Pointer to the name
UNKNOWN SYM 1pointer to char I No name found

Table 2.4.136: rassoc-sym CSU [8.4.3.1.8]
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2.4.3.1.9 icon-from-object~type CSU

This CSU classifies objects of the input object type into a valid icon number.

Parameters I Type PaaeesI Where Typedef Declared
obi ObiectT pe Inim h

___________________ReturnValues

Return Value Type Meaning
0 unsigned short Unknown input
mapicon..symbol -toicon,, unsigned short Icon number of Fixed Wing
number(FWA SYM) symbol
map.Jcon..symbol to icon, unsigned short Icon number of Scout Rotary
number(SCOUT R WA SYM)___________ Wing symbol
mapjcon symboLtojicon, unsigned short Icon number of Attack Rotary
number(A1TfACKRWA_ Wing symbol
SYM) _________

mapjcon symbol toicon,. unsigned short Icon number of Anti Aircraft
number(ADA. YM) ____________symbol

mapjcon,,symbol to icon,, unsigned short Icon number of Personnel
number(MECH-SY-M) Carrder or Ground Recon

symbol
mapjcon..symbolq toicon, unsigned short Icon number of Command
nurnber(CP SYM) ____ _______Post symbol
mapjcon,,symboL_to~icon- unsigned short Icon number of Howitzer
number(SPH-SYM) ___________symbol

mapjcon,,symbol-to-icon- unsigned short Icon number of Mortar symbol
number(MORTAR SYM) __________ ___ _______0

mapJco...symboI to-icon.. unsigned short Icon number of Recovery
number(SUPPLY SYM) ___________symbol

mapjcon..symboL toicon.. unsigned short Icon number of ammo Supply
number(AMMO SYM) _ ________Truck symbol
mapjcon..symbol_to-icon- unsigned short Icon number of fuel Supply
number(FUEL SYM) ___________Truck symbol
map..,con...symboL_to_icon- unsigned short Icon number of Main Battle
number(TANK SYM) ___________Tank symbl

_____________________Calls

Function Where Described
map icon ,symbol to icon_ Sec. 2.4.3.1.2
number I I_______________________________________

Table 2.4-137: icon from object type CSU [8.4.3.1.9]
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.4.3.2 sbx.c CSC

Isimnetlsrc/host/sbx.c

T7his CSC contains all the code that handles commnunications with the workstation.

sbx.c
csc

8.4.3.2

_pflconnfections5 exit all sbxconns; write buffe_asb

CSU 8.4.3.2.1 sx CSU 8.4.3.2.2 CSU 8.4.3.2.3

(show opverlays..alL-sbx sbx..printf sbx-connection init
-7CSU 8.4.3.2.7- CSU 8.4.3.2.8 CSU 8.4.3.2.9

C sI n b I cip9!nso
CSU 8.4.3.2.10 CSU 8.4.3.211 CSU 8.4.3.2.12

sbx-connection opnh sbxconnection xit sbxconnection yshowff'r

received CSU 8.4.3.2.13 CSU 8.4.3.2.14 .)CSU 8.4.3.2.15

-r I I
sbx-connection osend~to_ ('s x_onnectiopoes t - C sbx p* coneein adpoesr

potCSU 8.4.32.19 icemp CSU 8.4.3.2.2 dm CSU 8.4.3.2.21

vehi-clneicto sbxt rbxcCon nection.~process.. sbxconnection.process
potCSU 8.43.2.5V.h imac CSU 8.4.26 mes esCS 84..22

SUR ..connectionwa..pro se sbicnnection s.pux rtyjy-ipaq..strinCni~df CSU 8.4.3.2. C CU84323 CSU 8.4.3.2.36

C ~~veh Figure 2.4-6:o s sbx cC Ctrct ur io e Part 1o o 2n
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sbponnection set ivisD s sapknown vehicle sbxset all known-vehicles
-C11.4.3. CSU 8.4.3.2.41 CSU 8.4.3.2.42

sbx add area sbx add zone sbx add-line
CU.4.3.2.46 GSU 8.4.3.247 CU 8.4.3.2.48

~CSU 8.4.3.2.4 CU 8. .25 CU84....5'vra

stngxo hattue sbxaltitudr stnpngejor.holdy

tv 84.3..65 SU 8.4.3.2.54

C sbx attch teafth bx_resonuply sb br loatecedt
CSU 8.4.3.2.55 1 CS84.3.2.756 CSU 8.4.3.2.7

6 -3sb x -ico ne o rn r nsh o wx _g t -p i tsb - e srto pn~ 
s i~

leelu84..26tes CSU 8.4.3.2.79CU .. 326

Figgo~atue 2.-( sbx- SC tuctur Part 2 or 2~tp
nadtioytpe 79 CS4 s this CS 8.4.t.i.s a arORE RUSE de4.3ed.in

Apeni A.-

sbxhod srigj _af;W-t-p sx 102ac



BBN Systems and Technologies SAF Simulation Host CSCI

2.4.3.2.1 openjo connections CSU

This CSU opens all the specified ports and schedules the sbx_connnection tick to be ticked
every 100 milliseconds.

Parameters
Parameters [Type I Where Typedef Declared
port array[ I int Standard

Calls
Function Where Described
allocate sbx connection Sec. 2.4.3.3
sbx connection init Sec. 2.4.3.2.9
sbx connection open Sec. 2.4.3.2.10
get local address Sec. 2.4.2.1.6
periodic fncl Sec. 2.2.1.1.2

Table 2.4-138: openioconnections CSU [8.4.3.2.1]

2.4.3.2.2 exit all sbx conns CSU

This CSU causes all ports to be closed.

Calls
Function IWhere Described
sbx connection exit Sec. 2.4.3.2.11

Table 2.4-139: exit all sbx conns CSU [8.4.3.2.2]

2.4.3.2.3 write buffer all sbx CSU

This CSU writes a message to all open ports.

Parameters
Parameters I Type I Where Typedef Declared
bufp pointer to OPFOR HEADER Sec. 2.4.1.1

Calls
Function Where Described
sbx connection write buffer I Sec. 2.4.3.2.15

Table 2.4-140: write buffer all sbx CSU [8.4.3.2.3]

1
103



BBN Systems and Technologies SAF Simulation Host CSCI

2.4.3.2.4 show connection-all-sbx CSU

This CSU causes all open ports to display status information.

Calls
Function IWhere Described
sbx connection show ISec. 2.4.3.2.12

Table 2.4.141: show connection all sbx CSU [8.4.3.2.4]

2.4.3.2.5 get sbx from ~port CSU

This CSU returns the SBXCQNNECMONVARS corresponding to the given port id.

Parameters
Parameters I Tye I Where Typeiief Declared
prt I mt IStandard

_____________________ReturnValues_____________

Return Value JType [Meaning
sbx-connections[iJ pointer to IPointer to block of connection

.SBX CONNECTION VARS jvariables
NULL pointer to jPort id unknown

_______________SBX CONNECTION VARSj

Table 2.4-142: get-sbx-from ~port CSU [8.4.3.2.51

2.4.3.2.6 poll request_to_string CSU

This CSU returns a human readable string identifying what type of poll request has been
received.

Parameters
Parameters I Tye I Where Typedef Declared
req I t IStandard

ReturnValues ____________

Return Value Type Meaning
"Gods Eye View" pointer to char God's view poll request

_____________________ received
"Commanders Eye View" pointer to char C ommanders view poill

____________________ ____________________ request received
"Specific Request" pointer to char Specific poll request received
"Unknowii request" pointer to char Unknown poll request

___________ ___________________ I received

Table 2,4-143: poll_request_to,_string CSU [8.4.3.2.6',
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*2.4.3.2.7 show overlays all sbx CSU

This CSU causes all overlays associated with each port to be displayed.

Calls
IFunction l-TWhere Described
show overlays ISec. 2.10.2.1.34

Table 2.4.144: show overlays all sbx CSU [8.4.3.2.7]

2.4.3.2.8 sbx-printf CSU

This CSU causes a string message, in the form of a printf string with arguments, to be sent
to the specified port.

Parameters _____________

Parameters Type Where Typedef Declared
vid unsigned int Standard
message type unsigned short Standard
port int Standard
format string pointer to char Standard

____ ___ ___ ____ ___ ___Calls

Function Where Described
buff er allocate Sec. 2.14.4.2.12
fill sbx opfor header Sec. 2.4.3.2.18
sbx-connection-send-to_ Sec. 2.4.3.2.19
port________________________
buffer deallocate Sec. 2.14.4.2.15

Table 2.4-145: sbxprintf CSU [8.4.3.2.8]

2.4.3.2.9 sbx-connection-init CSU

This CSU initializes all the data structures for a port. T'he view is initialized to be
commander.

____________________ Parameters
Parameters Type IWhere Typedef Declared
sbx-connection pointer to ISec. 2.4.3.3

________________SBX CONNECTION VARS

____ ___ ___ ____ ___ ___Calls

Function Where Described
sbx connection-stat pulse Sec. 2.4.3.2.35
heap allocate Sec. 2.14.2. 1.1
allocate bitfield Sec. 2.14.3.4.1
clear bitf ield Sec. 2.14.3.4.6
buf-rudp init Sec. 2.4.2.5.1

Table 2.4-146: sbx-connection-init CSU [8.4.3.2.9]
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2.4.3.2.10 sbx connection open CSU

This CSU opens the port associated with an sbx connection.

Parameters
Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
local addr pointer to char Standard
local-port int Standard

Calls
Function Where Described
but rudpo en Sec. 2.4.2.5.3

Table 2.4-147: sbx-connection-open CSU [8.4.3.2.101

2.4.3.2.11 sbx connection exit CSU

The CSU closes the port associated with an sbx_connection.

Parameters
Parameters Type Where Typedef Declared
sbx connection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS

Calls
Function Where Described
buf rudpclose Sec. 2.4.2.5.6
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A

Table 2.4-148: sbx connection exit CSU [8.4.3.2.11]

2.4.3.2.12 sbx connection show CSU

This CSU causes various statistics concerning an sbxconnection to be printed.

Parameters
Parameters Type I Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS

Errors
Error Name I Reason for Error
connection in unknown state SBX connection is neither open, nor closed, nor loaded.
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_Calls

Function Where Described
poll-request to string Sec. 2.4.3.2.6
forcelD to string Sec. 2.9.2.1.3
sbxconnectionshowtop_ Sec. 2.4.3.2.79
level units
but rudp show Sec. 2.4.2.5.2
ERROR OUT Sec. 2.5.2.2

Table 2.4-149: sbxconnection show CSU [8.4.3.2.12]

2.4.3.2.13 sbx connection synchreceived CSU

This CSU causes a MACHINESTATUS message to be sent to the Symbolics when a
connection is established. A deferred function is started to cause the sending of PAE
messages.

Parameters
Parameters Type Where Typedef Declared
sbx connection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS

Calls
Function Where Described
sbx connection stat pulse Sec. 2.4.3.2.35
buffer allocate Sec. 2.14.4.2.12
fill sbx opfor header Sec. 2.4.3.2.18
get millisecond time Sec. 2.14.3.3.2
sbx connection write buffer Sec. 2.4.3.2.15
buffer deallocate Sec. 2.14.4.2.15
vehicle iterator reset Sec. 2.9.3.1.1
deferred fncl Sec. 2.2.1.1.1

Table 2.4-150: sbx connectionsynch_received CSU [8.4.3.2.13]

2.4.3.2.14 sbxconnection disconnect CSU

This CSU cancels any deferred functions associated with connection and disconnects the
buf_RUDP layer.

Parameters

Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
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Calls
Function Where Described
cancelfncl Sec. 2.2.1.1.4
buf rudp disconnect Sec. 2.4.2.5.9

Table 2.4-151: sbx connection disconnect CSU [8.4.3.2.14]

2.4.3.2.15 sbx connection write buffer CSU

This CSU enqueues a message on the input queue of the associated buf_RUDP layer.

Parameters
Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
bufp pointer to OPFOR HEADER Sec. 2.4.1.1

Errors
Error Name Reason for Error
connection in unknown state SBX connection is neither open, nor closed, nor loaded.

Calls
Function Where Described
buffer enlueue Sec. 2.14.4.2.18
ERROR OUT Sec. 2.5.2.2

Table 2.4-152: sbx connection write buffer CSU [8.4.3.2.15]

2.4.3.2.16 sbx connection overloaded CSU

This CSU returns information about whether or not a connection is overloaded. A
connection is overloaded if there is a large backup of messages to be sent or a large backup
of sent messages waiting for acknowledgements.

Parameters
Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS

ReturnValues
Return Value Type Meaning
TRUE int Input queue or retransmitqueue is filled to the warning

point.
FALSE int 1 No overload.
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IFunction IWhere Described
queue length ISec. 2.14.4.2.2

Table 2.4-153: sbx connection overloaded CSU [8.4.3.2.16]

2.4.3.2.17 sbx connection tick CSU

This CSU reads messages from the bufRUDP layer and causes the messages to be
processed.

____________________ Parameters
Parameters Type IWhere Typedef Declared
sbx-connection pointer to Sec. 2.4.3.3

________________SBX CONNECTION VARS

____ ___ ___ ____ ___ ___Calls

Function Where Described
but rudp read message Sec. 2.4.2.5.11
sbx-connection..synch_ Sec. 2.4.3.2.13
received
sbx connection..process_ Sec. 2.4.3.2.27
mesages___________________________
but rudp tick Sec. 2.4.2.5.13

0 Table 2.4-154: sbx connection tick CSU [8.4.3.2.17]

2.4.3.2.18 fil sbxopfor-hea der CSU

This CSU fills out the header information for an outgoing packet.

Parameters
Parameters IType IWhere Typedef Declared
mso tr pinter to OPFOR HEADER Sec. 2.4.1.1
id Iunsigned int IStandardI
type int Standard

Table 2.4-155: ill sbx opfor header CSU [8.4.3.2.18]

2.4.3.2.19 sbx connection send to port CSU

This CSU sends a message to the connection associated with the specified port.

Parameters
Parameters Type Where Typedef Declared
port-number lint IStandard
butp pinter to OPFOR HEADER Sec. 2.4. 1.1
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Function Where Described
Isbx connection write buffer ISec. 2.4.3.2.15

get sbx from rt Sec. 2.4.3.2.5

Table 2.4-156: sbx connection send to port CSU [8.4.3.2.19]

2.4.3.2.20 sbx con nection process veh iclei impact CSU

This CSU sends a vehicle impact message to a connection if the connection has been
previously informed of the attacker and target vehicles.

____________________ Parameters
Parameters Type Where Typedef Declared
sbx-connection Ipointer to ISec. 2.4.3.3

______________jSBX CONNECTION VARS
spdu j inter to SimuiationPDU psim.h

____ ____ ____ ____ ____Calls

Function Where Described
saf id from simnet id __________________________
extract bit_________________________
buff er allocate Sec. 2.14.4.2.12
fill sbx oDfor header Sec. 2.4.3.2.18
sbx connection write buffer Sec. 2.4.3.2.15
buffer deallocate ISec. 2.14.4.2.15

Table 2.4-157: sbx-conn ect ion process-veh icle imspact CSU [8.4.3.2.20]

2.4.3.2.21 sbx connection-process_ground impact CSU

This CSU sends a ground impact message to a connection.

Parameters
Parameters IType Where Typedef Declared
sbx-connection Ipointer to Sec. 2.4.3.3

SBX CONNECTION VARS
spdu pinter to SimulationPDU psim.h
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____ ____ ____ ____ ____Calls

Function Where Described
sat id from simnet id
extract bit
buffer allocate Sec. 2.14.4.2.12
fill sbx optor header Sec. 2.4.3.2.18
sbx connection write buffer Sec. 2.4.3.2.15
buffer deallocate ISec. 2.14.4.2.15

Table 2.4-158: sbx-conn ection process groun di impact CSU [8.4.3.2.21]

2.4.3.2.22 sbx-connection-process indirect-fire CSU

This CSU sends an indirect fire message to a connection.

____________________Parameters

Parameters Type Where Typedef Declared
sbx-connection Ipointer to Sec. 2.4.3.3

_______________jSBX CONNECTION VARS
spdu pinter to SimulationPDU pSim.h

_____________________Calls

Function Where Described
buffer allocate Sec. 2.14.4.2.12
till sbx opfor header Sec. 2.4.3.2.18
sbx connection write butter Sec. 2.4.3.2.15
buffer deallocate Sec. 2.14.4.2.15

Table 2.4-159: sbx connection process indirect fire CSU [8.4.3.2.22]

2.4.3.2.23 indirect-fire-to-sbx CSU
This CSU calls sbx_connection..rcs idrec ire for each connection.

Parameters
Parameters IType IWhere Typedef Declared'
spdu Ipinter to SimulationPDU psirn.h

Table 2.4-160: indirect fire to sbx CSU [8.4.3.2.23]
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2.4.3.2.24 ground impact to sbx CSU

This CSU calls sbxconnection..process...ground.impact for each connection.

Parameters
Parameters I Type IWhere Typedef Declared
spdu Ipinter to SimulationPDU I-sim.h

Calls
Function Where Described
sbx-connection..process_ Sec. 2.4.3.2.21
ground impact I

Table 2.4-161: ground impact to sbx CSU [8.4.3.2.24]

2.4.3.2.25 vehicle impact-to-sbx CSU

This CSU calls sbx_connection..process vehiclej-mpact for each connection.

Parameters
Parameters I Type I Where Typedef Declared
spdu Ipinter to SimulationPDU Ipsim.h

Calls
Function where Described
sbx connectionjrocess. Sec. 2.4.3.2.20
vehicle iMpact I

Table 2.4-162: vehicle impact to sbx CSU [8.4.3.2.25]

2.4.3.2.26 sbx connection process message CSU

This CSU, dependent on the message type, calls the appropriate handler to process that
particular message type.

S Parameters
Parameters [Type Where Typedet Declared
sbx-connection jpointer to Sec. 2.4.3.3

________________SBX CONNECTION VARS
msg..ptr pointer to Sec. 2.4. 1.1

jOPFOR GENERIC MSG

Return Values
Return Value IType IMeaning
sizeof ... t Size of the message in bytes.
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____ ___ ____ ___ ___Errors

Error Name Reason for Error
Received obsolete msgjtype was set to the obsolete value
CONTINUEMISSION IOPFORMSGCONTINUEMISSION
message _______________________________________

Unknown message type jmsa type was set to an unknown value

____ ___ ___ ____ ___ ___Calls

Function where Described
grint optor header Sec. 2.4.3.2.76
sbx connection-create-unit_ Sec. 2.4.3.2.29
msd
sbx connection reset mso Sec. 2.4.3.2.30
sbx-connection..generate_ Sec. 2.4.3.2.37
arty mso
sbx connection-vehicle_ Sec. 2.4.3.2.32
remnit
sbx-connection-service_ Sec. 2.4.3.2.33
poll mso
sbx connection disconnect Sec. 2.4.3.2.14
sbx -connectionLquery-sub_ Sec. 2.4.3.2.38
state
sbx connection set ivis_ Sec. 2.4.3.2.39
xmit modes
sbx-connection-set-ivis_ Sec. 2.4.3.2.40
parameters
ERROR OUT Sec. 2.5.2.2
sb addpoitS_.__.__3__._
sbx add arena Sec. 2.4.3.2.45
sbx add are Sec. 2.4.3.2.47
sbx add zne Sec. 2.4.3.2.47
sbx add line Sec. 2.4.3.2.49
sbx ddlt rotera Sec. 2.4.3.2.49
sbx electe overlay Sec. 2.4.3.2.50
sbx execte vra Sec. 2.4.3.2.51
sbx hang-pe Sec. 2.4.3.2.52
sbx change speedio Sec. 2.4.3.2.53

sbx delete cm Sec. 2.4.3.2.55
sbx follow vehicle Sec. 2.4.3.2.57
sbx aoto point Sec. 2.4.3.2.59
sbx resume mission Sec. 2.4.3.2.60
sbx face direction Sec. 2.4.3.2.61
sbx...setjtargeti ng... Sec. 2.4.3.2.62
parameters_____________________ ____

sbx attach stealth Sec. 2.4.3.2.70
sbx reioin unit Sec. 2.4.3.2.56
sbx simulator in command Sec. 2.4.3.2.58
sbx resupply Sec. 2.4.3.2.71

Table 2.4-163 continued on the follbwing page
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Function ~ Where Described

sbx hold Sec. 2.4.3.2.67
sbx attack Sec. 2.4.3.2.69

Table 2.4-163: sbx connection process message CSU [8.4.3.2.26]

2.4.3.2.27 sbx connection process messages CSU

This CSU processes all messages through multiple calls to
sbx~connection...pmcess-message.

____________________Parameters ____________

Parameters jType Where Typedef Declared
sbx-connection Ipointer to ISec. 2.4.3.3

______________jSBX CONNECTION VARS j________
msg ptr Ipointer to char IStandard
msg len j mt jStandard

SCalls

Function JWhere Described
sbx connectionprocess ISec. 2.4.3.2.26
mesage -

Table 2.4-164: sbx-connection_process messages CSU [8.4.3.2.27]

2.4.3.2.28 country to-string CSU

This CSU returns a human readable string identifying a country code.

Parameters
Parameters IType IWhere Typedef Declared
c unsigned char Standard

_____________________ReturnValues_____________

Return Value Type JMeaning
"Other" char jCountry is not USA or USSR
"USA* char jCountry is USA
-.USSR* char jCountry is USSR
"unknown" char jCountry is unknown

Table 2.4-165: country _to string CSU [8.4.3.2.28]

... .. .... ... .. --
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2.4.3.2.29 sbx connection create unit msg CSU

This CSU processes a create unit message and causes the specified unit to be created-

Parameters
Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msgpotr pointer to CREATE MSG Sec. 2.4.1.1

Calls
Function Where Described
mapechelonnumberto_ Sec. 2.4.3.1.4
echelon svmbol
mapechelontypenumber_ Sec. 2.4.3.1.6
to echelon type symbol
forcelD to string Sec. 2.9.2.1.3
country to string Sec. 2.4.3.2.28
print-message position Sec. 2.4.3.2.77
create unit Sec. 2.11.1.2
get symbol Sec. 2.1.1.3.2

Table 2.4-166: sbxconnection createunit msg CSU [8.4.3.2.29]

2.4.3.2.30 sbx connection resetmsg CSU

This CSU processes a reset message and removes the specified vehicles. Outstanding
deferred functions are canceled, overlays associated with the connection are removed and a
deferred function, to inform the connection what units are left, is set up.

Parameters
Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3SBXCONNECTIONVARS
msq otr pointer to RESET MSG Sec. 2.4.1.1

Errors
Error Name : Reason for Error
SBX CONN in unknown stateI SBX connection is neither open, nor closed, nor loaded.

Table 2.4-167: sbx connection resetmsg CSU [8.4.3.2.30]

2.4.3.2.31 sbx connectiongenerate reset vehicle CSU

This CSU generates a reset message for a vehicle and processes this message. This
function is called when remote vehicles are deactivated or timed-out from the battlefield.
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__IParameters

Parameters Type P Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

-_ __ SBX CONNECTION VARS
vehicle unsigned int Standard

Calls

Function Where Described
fill sbx opfor-header Sec. 2.4.3.2.18
sbx connection reset msg Sec. 2.4.3.2.30

Table 2.4-168: sbx connectiongenerate reset vehicle CSU [8.4.3.2.31]

2.4.3.2.32 sbx connection vehicle reinit CSU

This CSU processes a vehicle reinitialize message and causes a vehicle's position, bearing,
fuel and ammunition to be initialized to specified values.

Parameters
Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msgptr pointer to Sec. 2.4.1.1

VEHICLE REINIT MSG

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
saf vehicle reinit Sec. 2.6.1.1.17

Table 2.4-169: sbx connection vehicle reinit CSU [8.4.3.2.321

2.4.3.2.33 sbx connection servicepollmsg CSU

This CSU processes a POLL_MSG. Three types of poll views are supported. In
GODSEYEVIEW, all vehicles are reported. In COMMANDERSEYEVIEW, all
vehicles known to vehicles created on the workstation are reported. In
NONGODSEYEVIEW, all vehicles known by a unit are reported. A deferred function
is set to begin sending the position messages for the desired vehicles.

Parameters
Parameters Type Where Typedef Declared
sbx connection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msgo tr pointer to POLL MSG Sec. 2.4.1.1
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Error Name .Reason for Error
Unknown poll request 1Neither GDSEYEVIEW, nor CMMANDERS_-EYE-

_____________VIEW, nor NON-GODS-EYE- VIEW was requested.

Function Where Described
sbx connection wat-pulse Sec. 2.4.3.2.34
DEBUG CONNECTION Sec. 2.4.2.4 See Appendix A
poll-request to-string Sec. 2.4.3.2.6
sbx set all known vehicles Sec. 2.4.3.2.42
sbx set topevel-known-v Sec. 2.4.3.2.44
ehicles ___________________________
sbx -set -specific-known-veh Sec. 2.4.3.2.43
idles ____________________________
ERROR OUT ISec. 2.5.2.2
deferred fncl ISec. 2.2.1.1.1

Table 2.4-170: sbx connection service poll msg CSU [8.4.3.2.33]

2.4.3.2.34 sbx connection wat pulse CSIJ

This CSU sends position messages for the desired vehicles.

Parameters Type PaaeesWhere Typedef Declared'
sbx(_connection pointer to Sc ...

________________SBX CONNECTION VARS __________

wat..ptr pointer toSe.2411
________________VEHICLE POSITION MSG __________

____ ___ ___ ____ ___ ___Calls

Function Where Described
sbx connection overloaded Sec. 2.4.3.2.16
deferred fncl Sec._________2.2.1.1.1____________
sbx connection write buffer Sec. 2.4.3.2.15
buffer deallocate Sec. 2.14.4.2.15
LOOKUP VEHICLE Sec. 2.9.3.2
type ok_________________________
extract bit________________________
buffer allocate Sec. 2.14.4.2.12
fill sbx opfor header Sec. 2.4.3.2.18
fill in position data Sec. 2.14.1.1.3
saf vehicle checkpoint state Sec. 2.6.1.1.16
buf rudD tick Sec. 2.4.2.5.13
buf rudp flush ISec. 2.4.2.5.10

Table 2.4-171: sbx connection wat pulse CSU [8.4.3.2.341
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2.4.3.2.35 sbx connection statpulse CSU

This CSU sends PAE messages for all the vehicles.

Parameters
Parameters Type Where Typedef Declared
sbx_connection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
vsptr pointer to Sec. 2.4.1.1

VEHICLE PAE MSG

Calls
Function Where Described
sbx connection overloaded Sec. 2.4.3.2.16
deferred fncl Sec. 2.2.1.1.1
sbx connection write buffer Sec. 2.4.3.2.15
buffer deallocate Sec. 2.14.4.2.15
vehicle iterator once next Sec. 2.9.3.1.3
buffer allocate Sec. 2.14.4.2.12
fill sbx opfor header Sec. 2.4.3.2.18
OBJ VEHICLEID Sec. 2.9.1.1
fill in Dosition data Sec. 2.14.1.1.3
fill in appearance data Sec. 2.14.1.1.1
fill in echelon data Sec. 2!4.1.1.2

Table 2.4.172: sbx connection statpulse CSU [8.4.3.2.35]

2.4.3.2.36 artytype string CSU

This CSU returns a human-readable string corresponding to an artillery type.

Parameters
Parameters Tp e Where Typedef Declared
type int Standard

ReturnValues
Return Value Type Meaning
"ARTY TYPE GROUND" char Ground artillery
"ARTY TYPE VEHICLE" char Vehicle artillery
"ARTY TYPE DEATH" char Death artillery
"UNKNOWN" char Unknown artillery

Table 2.4-173: artytypestring CSU [8.4.3.2.36]
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2.4.3.2.37 sbx connectiongenerate_arty_msg CSU

This CSU processes an artillery message and causes artillery blasts to be generated.

Parameters
Parameters IType I Where Typedef Declared
ms otr pointer to ARTY MSG Sec. 2.4.1.1

Errors
Error Name IReason for Error
Can't kill nonexistant vehicle I Victim does not exist

Calls
Function Where Described
arty type-string Sec. 2.4.3.2.36
LOOKUP VEHICLE Sec. 2.9.3.2
ERROR OUT Sec. 2.5.2.2
vehicle kill Sec. 2.3.1.2
generate indirect fire-pkt Sec. 2.3.1.4

Table 2.4-174: sbxconnection_generate_arty_msg CSU [8.4.3.2.37]

2.4.3.2.38 sbx connection querysub state CSU

This CSU processes a query substate message requesting more information about a vehicle
or composite, and causes a report to be sent out by a unit.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msgptr pointer to Sec. 2.4.1.1

QUERY SUB STATE MSG

Errors
Error Name Reason for Error
No vehicle .... Message Vehicle id unknown
QUERY SUB STATE I

Ca:Is
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
generate statusreport Sec. 2.14.1.1.11
ERROR OUT Sec. 2.5.2.2

Table 2.4-175: sbxconnection querysubstate CSU [8.4.3.2.38]
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2.4.3.2.39 sbx-connection-set-ivis xmit modes CSU

T7his CSU processes the IVIS transmit modes message indicating whether MVS packets are
transmitted to SIMNET and whether IVIS reports are sent to the Symbolics, and adjusts the
MVS transmnit modes.

____________________Parameters

Parameters [Type I Where Typedef Declared
msg..ptr [p)inter to ISec. 2.4. 1.1

_________________ IS XMIT MODES MSG I

____ ___ ____ ___ ___Errors

Error Name Reason for Error
No vehicle .... Message fVehicle id unknown
SET IVIS MODES. [

SCalls

Function [Where Described
LOOKUP VEHICLE [Sec. 2.9.3.2
ERROR OUT [Sec. 2.5.2.2

Table 2.4-176: sbx connection set ivis-xmit-mode CSU [8.4.3.2.39]

2.4.3.2.40 sbx connection-set-ivis parameters CSU

This CSU processes the IVIS parameters message allowing an operator at the workstation
to change key parameters for certain IVIS reports, and adjusts the IVIS parameters.

Parameters
Parameters IType Where Typedef Declared
msg..ptr pinter to Sec. 2.4.1 .1

IVPARAMETERS MSG

Calls
Function IWhere Described
square sim macros.h

Table 2.4-177: sbx-con nect ion-set_i vis_pa ra meters CSU [8.4.3.2.401

2.4.3.2.41 sbx-swap _known vehicies CSU

This CSU saves what vehicles are known to a workstation.

Parameters
Parameters IType IWhere Typedef Declared

Isbx-connection pointer to Sec. 2.4.3.3

Table 2.4-178: sbx_swap__known-vehicles CSIJ [8.4.3.2.41]
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2.4.3.2.42 sbx set all known vehicles CSU

This CSU creates a connection so that it is aware of about all the vehicles on the battlefield.

Parameters
Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARS

Calls
Function Where Described
set bitfield ISec. 2.14.3.4.7

Table 2.4-179: sbx set all known vehicles CSU [8.4.3.2.42]

2.4.3.2.43 sbxsetspecificknownvehicles CSU

This CSU creates a connection so that it is aware of only the units that a specified unit can
see.

Parameters
Parameters Type Where Typedef Declared
id unsigned int Standard
sbxconnection pointer to Sec. 2.4.3.3

SBXCONNECTIONVARSS _Calls

Function Where Described
sbx swap known vehicles Sec. 2.4.3.2.41
clear bitfield Sec. 2.14.3.4.6
LOOKUP VEHICLE Sec. 2.9.3.2
LOOKUP FORCEID Sec. 2.9.1.1
is enem Sec. 2.13.3.1
set bit Sec. 2.14.3.4.3
or biffield Sec. 2.14.3.4.8

Table 2.4-180: sbx setspecificknown vehicles CSU [8.4.3.2.43]

2.4.3.2.44 sbx set toplevelknown vehicles CSU

This CSU creates a connection so that it is aware of only the vehicles that its units can see.

Parameters
Parameters Type Where Typedef Declared
sbx_connection pointer to Sec. 2.4.3.3

SBX CONNECTION. VARS

1
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Calls

Function Where Described
sbx swap known vehicles Sec. 2.4.3.2.41
set bitfield Sec. 2.4.3.4.7
clear biffield Sec. 2.14.3.4.6
LOOKUP VEHICLE Sec. 2.9.3.2
is enemy Sec. 2.13.3.1
LOOKUP FORCEID Sec. 2.9.1.1
set bit Sec. 2.14.3.4.3
or biffield Sec. 2.14.3.4.8

Table 2.4-181: sbx settoplevel known vehicles CSU [8.4.3.2.44]

2.4.3.2.45 sbx addpoint CSU

This CSU processes a point message, causing a new point to be added to an overlay, or
modifies an existing point.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
ms ptr pointer to POINT MSG Sec. 2.4.1.1

CallsFunction Where Described
cm addpoint Sec. 2.10.2.1.8

Table 2.4-182: sbx addpoint CSU [8.4.3.2.45]

2.4.3.2.46 sbx add area CSU

This CSU processes an area message, causing a new area to be added to an overlay, or
modifies an existing area.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msg ptr pointer to AREA MSG Sec. 2.4.1.1

Calls
Function Where Described
cm add area Sec. 2.10.2.1.9

Table 2.4-183: sbx add area CSU [8.4.3.2.461
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2.4.3.2.47 sbx add zone CSU

This CSU processes a zone message, cauing a new zone to be added to an overlay, or
modifies an existing zone.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
ms ~otr pointer to ZONE MSG Sec. 2.4.1.1

Calls
Function W here Described

cm add-zone Sec. 2.10.2.1.10

Table 2.4.184: sbx add zone CSU [8.4.3.2.47]

2.4.3.2.48 sbx add line CSU

This CSU processes a line message, causing a new line to be added to an overlay, or
modifies an existing line.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

I SBX CONNECTION VARS S
ms-tr pointer to LINE MSG Sec. 2.4.1.1

Calls
Function Where Described
cm add line ISec. 2.10.2.1.11

Table 2.4-185: sbx add line CSU [8.4.3.2.48]

2.4.3.2.49 sbx add route CSU

This CSU processes a route message, causing a new route to be added to an overlay, or
modifies an existing route.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
mso-ptr winter to ROUTE MSG Sec. 2.4.1.1

Calls
Function -TW-here Described
cm add-route I Sec. 2.10.2.1.12

Table 2.4-186: sbx add route CSU [8.4.3.2.49]

123



BBN Systems and Technologies SAF Simulation Host CSCI

2.4.3.2.50 sbx delete overlay CSUJ

This CSU processes a delete overlay message, causing an overlay to be deleted.

S Parameters
Parameters Type Where Typedef Declared
sbx Ipointer to Sec. 2.4.3.3

_______________SBX CONNECTION VARS
msg..ptr jpointer to Sec. 2.4. 1.1

_______________DELETE OVERLAY MSG I

Calls
Function IWhere Described
cm delete overlay Sec. 2.10.2.1.13

Table 2.4-187: sbx delete overlay CSU [8.4.3.2.501

2.4.3.2.51 sbx-execute overlay CSUJ

This CSU processes an execute overlay message, causing a unit to follow the indicated
route and obey the control measures in the specified overlay.

_____________________Parameters_____________

Parameters JType [Where Typedef Declared
sbx pointer to ISec. 2.4.3.3

_______________SBX CONNECTION VARS __________

msg..ptr pointer to Sec. 2.4. 1.1
________________EXECUTE OVERLAY MSG __________

Table 2.4-188: sbx execute overlay CSU [8.4.3.2.51]

2.4.3.2.52 sbx-halt CSUJ

This CSUJ processes a halt message, causing a vehicle or unit to halt.

Parameters
Parameters IType Where Typedef Declared
sbx Ipointer to ISec. 2.4.3.3

SBX CONNECTION VARS
nso Or pinter to HALT MSG Sec. 2.4.1.1
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cornosite halt Sec. 2.8.1.3.43

Table 2.4-189: sbx halt CSU [8.4.3.2.52]

2.4.3.2.53 sbx-change speed CSU

T7his CSU processes a change speed message, causing a vehicle or unit to change speed.

____________________Parameters _ _ _ _ _ _ _ _ _ _ _ _

Parameters Type Where TVpedef Declared
sbx pointer to Sec. 2.4.3.3

________________SBX CONNECTION VARS ___________

msg..ptr pointer to Sec. 2.4.1.1
_______________CHANGE SPEED MSG _________

SCalls

Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
sat vehicle change speed Sec. 2.6.1.1.53
composite change-speed Sec. 2.8.1.3.44

STable 2.4-190: sbx change speed CSU [8.4.3.2.53]

2.4.3.2.54 sbx change formation CSU

This CSU processes a change formation message, causing a change in formation.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

________________SBX CONNECTION VARS ___________

msg..ptr pointer to Sec. 2.4.1.1
________________CHANGE FORMATION MSG __________

SCalls

Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
composite change formation Sec. 2.8.1.3.47

Table 2.4-191: sbx change formation CSU [8.4.3.2.54]
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2.4.3.2.55 sbx delete cm CSU

This CSU processes a delete control measure message, causing a control measure to be
deleted from an overlay.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
ms .ptr pointer to DELETE CM MSG Sec. 2.4.1.1

Calls
Function -7Where Described
cm delete cm ISec. 2.10.2.1.14._

Table 2.4-192: sbx delete cm CSU [8.4.3.2.55]

2.4.3.2.56 sbx rejoinunit CSU

This CSU processes a rejoin unit message, causing a vehicle or unit to abandon its current
mission, as assigned by an execute overlay message, and rejoin its superior unit (if a
superior unit exists).

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msg_.ptr pointer to Sec. 2.4.1.1

REJOIN UNIT MSG

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2saf vehicle-reioin-unit Sec. 2.6.1 1.45

composite rejoin unit Sec. 2.8.1.3.39

Table 2.4-193: sbxrejoin unit CSU [8.4.3.2.56]

2.4.3.2.57 sbx follow vehicle CSU

This CSU processes a follow vehicle message, causing a vehicle or unit to follow a
vehicle.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msgptr pointer to Sec. 2.4.1.1

FOLLOW VEHICLE MSG
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corn seitle follow vehicle Sec. 2.8.1.1.4

Table 2.4-194: sbx follow vehicle CSU [8.4.3.2.57]

2.4.3.2.58 sbx simulator in command CSU

This CSU processes a simulator in command message, causing the leading vehicle of a unit
to be deactivated. The rest of the unit then follows the specified vehicle, which must be a
remote vehicle.

_____________________Parameters_____________

Parameters IType Where Typedef Declared
sbx Ipointer to Sec. 2.4.3.3

________________ISBX CONNECTION VARS ___________

msg..ptr jpointer to SIMULATORIN_ Sec. 2.4. 1.1

_____________________Calls

Function Where Described
LOOKUP SAFOBJ Sec. 2.9. 1.1
sbx prinff Sec. 2.4.3.2.8
LOOKUP VEHICLE Sec. 2.9.3.2
compositesimulator-in_ Sec. 2.8.1.3.46
command___________________________

Table 2.4-195: sbx-simulator in command CSU [8.4.3.2.58]

2.4.3.2.59 sbx goto point CSU

This CSU processes a go to point message, causing a unit or vehicle to go to a specified
point.

____________________Parameters ____________

sbx 'pointer to Sec. 2.4.3.3
________________ISBX CONNECTION VARS __________

msg..ptr pointer to Sec. 2.4.1.1
jGOTO POINT MSGI
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Calls

Function Where Described
string-for hold type Sec. 2.4.3.2.66
LOOKUP VEHICLE Sec. 2.9.3.2
saf vehicle goto poiint Sec. 2.6.1.1.55
composite goto point Sec. 2.8.1.3.48

Table 2.4-196: sbxgotopoint CSU [8.4.3.2.59]

2.4.3.2.60 sbx resume mission CSU

This CSU processes a resume mission message, causing a unit or vehicle to return to the
current mission after being interrupted by an immediate intervention.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3SBXCONNECTIONVARS

msg.ptr pointer to Sec. 2.4.1.1RESUME.MISSION MSG

Calls

Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
saf vehicle resume mission Sec. 2.6.1.1.56
composite resume mission Sec. 2.8.1.3.49

Table 2.4-197: sbx resume mission CSU [8.4.3.2.60]

2.4.3.2.61 sbx face direction CSU

This CSU processes a face direction message, causing a unit or vehicle to face a specified
direction.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msgptr pointer to Sec. 2.4.1.1

FACE DIRECTION MSG

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
saf vehicle face direction Sec. 2.6.1.1.57
composite face direction Sec. 2.8.1.3.50

Table 2.4-1987 sbx face direction CSU [8.4.3.2.611
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2.4.3.2.62 sbx set targeting parameters CSU

This CSU processes a set targeting message, causing the targeting parameters to be set.

____________________ Parameters

sbx pointer to Sec. 2.4.3.3

_______________ISBX CONNECTION VARS __________

msg..ptr 1pointer to ISec. 2.4. 1.1
jSET TARGETING MSG L

____ ___ ___ ____ ___ ___Calls

Function Where Described
firestatus to string ISec. 2.6.9.3.4
set argetingparameters jSec. 2.14.1.1.7

Table 2.4-199: sbx-set targeting parameters CSU [8.4.3.2.62]

2.4.3.2.63 sbx-land CSU

This CSU processes a land message, causing an air-unit or vehicle to land.

____________________Parameters

Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

________________SBX CONNECTION VARS
msci ptr pinter to LAND MSG Sec. 2.4.1.1

Function IWhere Described
tLOOKUP VEHICLE jSec. 2.9.3.2

cmposite land jSec. 2.8.1.3.52
piot land- im jSec. 2.6.4.2.70

Table 2.4.200: sbx land CSU [8.4.3.2.63]

2.4.3.2.64 string for-altitude type CSU

This CSU returns a human-readable string identifying an altitude type.

Parameters
Parameters T e Where Typedef Declared
type I mt IStandard

ReturnValues
Return Value IType IMeaning
"abs" char Absolute altitude
"agl" Ichar IAltitude above ground level

-*unknown type" char Unknown altitude type

Table 2.4-201: string for altitude type CSU [8.4.3.2.64]
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2.4.3.2.65 sbx altitude CSU

This CSU processes an altitude message, causing an air-unit or vehicle to change altitude.

Parameters
Parameters Type Where Typedef Declared
sbx pointer to Sec. 2.4.3.3

SBX CONNECTION VARS
msgqptr pointer to ALTITUDE MSG Sec. 2.4.1.1

Calls
Function Where Described
string for altitude type Sec. 2.4.3.2.64
LOOKUP VEHICLE Sec. 2.9.3.2
composite change altitude Sec. 2.8.1.3.53
pilot change altitude im Sec. 2.6.4.2.66

Table 2.4-202: sbx altitude CSU [8.4.3.2.65]

2.4.3,2.66 string for hold type CSU

This CSU returns a human-readable string identifying a hold type.

Parameters
Parameters I Type I Where Typedef Declared'
type int Standard

ReturnValues
Return Value Type Meaning
"hover" char Hover hold
"orbit" char Orbit hold
"race track" char Race track hold
"unknown type" char Unknown hold type

Table 2.4-203: stringforholdtype CSU [8.4.3.2.66]

2.4.3.2.67 sbx hold CSU

This CSU processes a hold message, causing an air-unit or vehicle to hold.

Parameters
Parameters Type Where Typedef Declared

SBX CONNECTION VARS

msq Dtr pointer to HOLD MSG Sec. 2.4.1.1
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SCalls

Function Where Described
string for hoid type Sec. 2.4.3.2.66
LOOKUP VEHICLE Sec. 2.9.3.2
composite halt Sec. 2.8.1.3.43

Ipilot hoid im Sec. 2.6.4.2.76

Table 2.4-204: sbx hold CSU [8.4.3.2.67]

2.4.3.2.68 string for-attack type CSU

Ibis CSU returns a human-readable string identifying an attack type.

Parameters
Parameters I ype I Where Typedef Declared
type int IStandard

ReturnValues
Return Vaiue IType IMeaning
"runnin fire attack" char Running tire attack
"popup attack" Ichar IPopup attack
"unknown type" char Unknown attack tye

Table 2.4-205: string for attack type CSU [8.4.3.2.68]

2.4.3.2.69 sbx attack CSU

This CSU processes an attack message, causing an air-unit or vehicle to attack.

____________________Parameters

Parameters Type IWhere Typedef Declared
sbx pointer to Sec. 2.4.3.3

_________________SBX CONNECTION VARS
mso-ptr pinter to ATTACK MSG Sec. 2.4.1.1

____ ___ ___ ____ ___ ___Calls

Function Where Described
string for attack type Sec. 2.4.3.2.68
LOOKUP VEHICLE Sec. 2.9.3.2
composite attack Sec. 2.8.1.3.51
pilot hoverattack im Sec. 2.6.4.2.75

Table 2.4-206: sbx attack CSU [8.4.3.2.69]
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2.4.3.2.70 sbx-attach stealth CSU

This CSU handles an attach stealth message, causing a stealth to attach to a unit or vehicle.

S Parameters
Parameters ]Type Where Typedef Declared
sbx 1pointer to Sec. 2.4.3.3

_______________SBX CONNECTION VARS
msg..ptr 1pointer to Sec. 2.4. 1.1

______________ATTACH STEALTH MSG

____ ___ ___ ____ ___ ___Calls

Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
SAF COMPOSITE P _____________________

composite...findL_vehicle-for_ Sec. 2.8.1.3.29
stealth ____________________________
FOR VEHICLES DO Sec. 2.9.3.2
simnet id from saf id __________________________
vec copy Sec. 2.14.3.5.17
OBJ POSITION Sec. 2.9. 1.1
stealth send teleport to _______________ ___________

stealth -send-attach-to_
vehicle__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

OBJ VEHICLEID Sec. 2.9.1.1
remote...change_stealth_ Sec. 2.7.1.16
controlling-port I____1______

Table 2.4-207: sbx attach-stealth CSU [8.4.3.2.70]

2.4.3.2.71 sbx-resupply CSU

This CSU processes a resupply message, causing a vehicle to resupply from a resupply
vehicle.

____________________ Parameters
Parameters ]Type Where Typedef Declared
sbx 1pointer to Sec. 2.4.3.3

_______________jSBX CONNECTION VARSI
msp tr pointer to RESUPPLY MSG Sc ...

SCalls

Function JWhere Described
LOOKUP-VEHICLE JSec. 2.9.3.2
start-resupply of to JSec. 2.6.6.1.4

Table 2.4-208: sbx_resupplyv CSU [8.4.3.2.71]
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2.4.3.2.72 broadcastechelondata CSU

This CSU causes a unit to send an echelon packet to all connections.

Parameters
Parameters IType Where Typedef Declared
on whom unsigned int Standard

Errors
Error Name Reason for Error
Cannot send status of Vehicle does not exist
nonexistant vehicle

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
ERROR OUT Sec. 2.5.2.2
buffer allocate Sec. 2.14.4.1.10
fill in echelon data Sec. 2.14.1.1.2
fill sbx opfor header Sec. 2.4.3.2.18
write buffer all sbx Sec. 2.4.3.2.3
buffer deallocate Sec. 2.14.4.2.15

Table 2.4-209: broadcast echelon data CSU [8.4.3.2.72]

2.4.3.2.73 broadcast appeararpce data CSU

This CSU causes a unit to send an appearance packet to all connections.

Parameters
Parameters I Type [Where Typedef Declared
on whom unsigned int Standard

Errors
Error Name Reason for Error
Cannot send status of I Vehicle does not exist
nonexistant vehicle

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
ERROR OUT Sec. 2.5.2.2
buffer allocate Sec. 2.14.4.1.10
fill in appearance data Sec. 2.14.1.1.1
fill sbx opfor header Sec. 2.4.3.2.18
write buffer all sbx Sec. 2.4.3.2.3
buffer deallocate Sec. 2.14.4.2.15

Table 2.4-210: broadcast_appearance_data CSU [8.4.3.2.73]
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2.4.3.2.74 broadcastpaedata CSU

This CSU causes a unit to send a PAE packet to all connections.

Parameters
Parameters IType I Where Typedef Declared
on whom unsioned int Standard

Errors
Error Name Reason !or Error
Cannot send status of I Vehicle does not exist
nonexistant vehicle

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2
ERROR OUT Sec. 2.5.2.2
buffer allocate Sec. 2.14.4.1.10
fill in position data Sec. 2.14.1.1.3
fill in appearance data Sec. 2.14.1.1.1
fill in echelon data Sec. 2.14.1.1.2
fill sbx opfor header Sec. 2.4.3.2.18
write buffer all sbx Sec. 2.4.3.2.3
buffer deallocate Sec. 2.14.4.2.15

Table 2.4-211: broadcast paedata CSU [8.4.3.2.74]

2.4.3.2.75 broadcastvehisgone CSU

This CSU causes a unit to send a vehicle-is-gone packet to all connections.

Parameters
Parameters IType [IWhere Typedef Declared
vehicle id unsigned int Standard

Calls
Function Where Described
buffer allocate Sec. 2.14.4.2.12
fill sbx opfor header Sec. 2.4.3.2.18
write buffer all sbx Sec. 2.4.3.2.3
buffer deallocateI Sec. 2.14.4.2.15

Table 2.4-212: broadcastveh_is_gone CSU [8.4.3.2.75]
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2.4.3.2.76 printopfor header CSU

This CSU prints the fields in an opfor header.

I Parameters I Type P Where Typedef Declared
hdr tr I pointer to OPFORHEADER Sec. 2.4.1.1

Table 2.4-213: printopfor header CSU [8.4.3.2.76]

2.4.3.2.77 printmessageposition CSU

This CSU prints the fields in a vector.

Parameters
Parameters I Type Where Typedef Declared
vec ptr pointer to REAL sim-types.h

Table 2.4-214: printmessageposition CSU [8.4.3.2.771

2.4.3.2.78 print vehicle ids CSU

This CSU prints zero or more vehicle ids.

~Parameters

Parameters Type Where Typedef Declared
id Dtr pointer to unsigned int I Standard
count int Standard

Table 2.4-215: printvehicle ids CSU [8.4.3.2.78]

2.4.3.2.79 sbxconnection show toplevelunits CSU

This CSU causes the top level units to be printed.

Parameters
Parameters Type Where Typedef Declared
sbxconnection pointer to Sec. 2.4.3.3

SBX CONNECTION VARSI

Table 2.4-216: sbxconnection showtoplevel units CSU [8.4.3.2.79]
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2.4.3.3 sbx.h CSU

/simnet/srclhost/sbx.h

This CSU contains the structure definition (SBXCONNECTIONVARS) and symbolic
constants used by the workstation communication code, both shown below. In addition,
the file contains the macro definition for allocate_sbx_cponnection contained in Appendix A.

Item Type Where Type Defined-
stat terator VEHICLE ITERATOR Sec. 2.9.3.2
s pointer to Sec. 2.4.2.6

____________________BUF RUDP SOCKET _________

wat pulse event int Standard
stat~pulse event int Standard
wat index int Standard
port number int Standard
forcelD) ForcelD) basic.h
both forces int Standard
num top level-units unsignedr short Standard
top level units unsigned mnt Standard
vehicles known to workstation pointer to char Standard
last vehicles known to workstation pointer to char Standard
last poll mode int Standard
overlays pointer to Sec. 2.10.2.2

_____________________OVERLAY LIST _________

stealth address SimulationAddress address-h

Table 2.4-217: SBXCONNECTION VARS Structure Definition

Table 2.4-218: sbx.h Symbolic Constants
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2.5 PARSER INTERFACE CSC

The parser interface code handles command inputs from the STDIN device of the UNIX
process which is running the simulation. This device can be the SAF Simhost HWCI
console (a WYSE60 RS-232 terminal) or a remote login from a terminal emulator on some
other machine such as the SAF Workstation HWCI.

Parser
Interface

CSC
8.5

ibparser Parser CommandCSC~ Proce sor

8.5.1 858.5.2

par_basexc paronst.c pre~

par~farsds~c

CSC CSC CSC

8.5.1.1 8.5.1.2 8.5.2.1

IsI IsI

par-copyxc par-edit.c
CSC CSC (debug.h

S8.5.1.3 8.5.1.4 S8.22

par-fields.c par-lib.c
CSC CSC

8.5.1.5 8.5.1.6

par-util.c par-hist.c

CSC CSC

8.5.1.7 8.5.1.8

II

par_unixx1 kludge.cCSC CSUI8.5.1.10

8.5.1.9

( lbparser.h

CSU 8.5.1.11

Figure 2.5-1: Parser Interface CSC Structure
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The parser commands perform system operator functions, such as controlling the amount
of debugging ouput printed at the STDIN device, and inspecting the state of various
simulation objects, network statistics, and simulation loading. When ticked by the
scheduler, the parser code processes its input buffer and returns output. T'he simulation is
stopped by an exit command from the parser.

2.5.1 I ibparser CSC

/simnet/libsrc/libparser

This library does the work of conversion for the parser inputs code.

2.5.1.1 par base.c CSC

/sinmet/libsrc/libparser/par-base.c

The CSUs in this CSC are those parse functions that have special knowledge; therefore,

they can not be added like user-addable parse functions.

par basexc
csc

8.5.1.1

ParseInput Parsel-ist. ParseKeyword
CSU 8.5.1.1.1 CSU 8.5.1.1.2 CSU 8.5.1.1.3

P--arseCommandlone ParseDoKerwordTable
CSU 8.5.1.1.4 CSU 8.5.1.1.5

Figure 2.5-2: par_base.c CSC Structure

2.5.1.1.1 Parselnput CSU

This function executes a parse table. It finds the end of the table and calls Parsel-ist to do
the work. It then processes the parse value returned by ParseList.

____________________ Parameters_____________
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5. 1.11

table pointer to register ISec. 2.5. 1.11
_________________PARSE TABLEj
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____ ___ ___ ____ ___ ___Calls

Function Where Described
BeoinnincOf Line Sec. 2.5.1.4.11
ParseList Sec. 2.5.1.1.2
RestoreCursor Sec. 2.5.1.4.9
KiliForward Sec. 2.5.1.4.14
ClearL-ine Sec. 2.5.1.4.19
EmptyLine Sec. 2.5.1.4.10
ParseError Sec. 2.5.1.7.7
EndOfLine Sec. 2.5.1.4.14
BackChar Sec. 2.5.1.4.25
NextChar Sec. 2.5.1.4.7
InsertChar Sec. 2.5.1.4.23
Free Sec. 2.5.1.9.2
UpdateLine Sec. 2.5.1.4.3
Redisplay Line Sec. 2.5.1.4.5

Table 2.5-1: ParseInput CSU [8.5.1.1.1]

2.5.1.1.2 ParseList CSU

This CSU searches through the parse table, reading the table token by token and executing
all parse functions associated with non-keyword functionality (e.g., loading data).

____________________ Parameters_____________
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

________________PARSE DATA___________
argc int Standard
first pointer to register Sec. 2.5. 1.11

________________PARSE TABLE___________
last pointer to register Sec. 2.5. 1.11

________________PARSE TABLE___________

______________________ eturn Values_____________
Return Value Type Meaning
PARSE ERROR int Extra data on line
PARSE SUCCESS int Successful parse
PARSE IGNORE int Needs completed command
val int Returned new value due to

illegal command if processing
PPARSEFUNCTION and

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ val
argC int new value due to illegal

____________________ __________________ I command
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____ ___ ____ ___ ___Errors

Error Name Reason for Error
PARSE ERROR Extra data on fine
PARSE IGNORE Command incomplete
vat Returned new value due to illegal command if processing

_________________P PARSE FUNCTION and val
aroc Returned new value due to illegal command

____ ___ ___ ____ ___ ___Calls

Function Where Described
ParsePrint Sec. 2.5.1.9.3
ParseGetToken Sec. 2.5.1.7.6
ParseError Sec. 2.5.1.7.7
CommandLog Sec. 2.5.1.8.1
ParseMessage Sec. 2.5.1.7.8
Parseind EndList Sec. 2.5.1.7.9 _________________

ParseKeywvord Sec. 2.5.1.1.3
TypeFields Sec. 2.5.1.5.2

Table 2.5-2: ParseList CSU [8.5.1.1.21

2.5.1.1.3 ParseKeyword CSU

This CSU processes a keyword list by determnining the next keyword and processing the
comnmands that folow it.

____________________ Parameters_____________
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

________________PARSE DATA __________

aroc int Standard
argy pointer to char Standard
first pointer to register Sec. 2.5. 1.11

________________PARSE TABLE___________
end pointer to register Sec. 2.5.1.11

_________________PARSE TABLE___________

_____________________ReturnValues_____________

Return Value Type Meaning
PARSE NEEDKEYWORD mnt out of tokens
PARSE ERROR int error has occurred
PARSE IGNORE int ignore status
PARSE UPDATE LINE int _______update line
(ParseUsto) int new values of arqc
aroc int new value of arqc
ERROR mnt error occurred
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____ ___ ____ ___ ___Errors

Error Name Reason for Error
PARSE ERROR No keyword match
PARSE IGNORE Other parse table token error (ie. not unique keyword)
ERROR Internal error in parser

____ ___ ___ ____ ___ ___Calls

Function Where Described
ParsePrint Sec. 2.5.1.9.3
ParseGetToken Sec. 2.5.1.7.6
ParseMatch Sec. 2.5.1.7.10
Parseind EndList Sec. 2.5.1.7.9
ParseError Sec. 2.5.1.7.7
Parse scapeComplete Sec. 2.5.1 .7.12

1Parsel-ist Sec. 2.5.1.1.2

Table 2.5-3: ParseKeyword CSU [8.5.1.1.31

2.5.1.1.4 ParseCommandDone CSU

This CSU terminates a command list.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5. 1.11

~PARSE DATA_____ _____

flu aroc int Standard
nu aravi I .pointer to char Standard
arci2 Ipointer to char TStandard

_____________________ReturnValues_____________

Return Value Type Meaning
PARSE ERROR f mt Extra data in line
PARSE SUCCESS [mt Parse successful
PARSE IGNORE j mt No carriage return at line end

_____________________Calls

Function Where Described
ParseGetToken fSec. 2.5.1.7.6

1ParseError [Sec. 2.5.1.7.7
Parselvessage [Sec. 2.5.1.7.8

Table 2.5-4: ParseCommandDone CSU [8.5.1.1.4]
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2.5.1.1.5 ParseDoKeywordTable CSU

This CSU executes a new keyword table.

_____________________Parameters_____________

Parameters :Type Where Typedef Declared
pdp pointer to register Sec. 2.5. 1.11

________________PARSE DATA __________

arac int Standard
argvf I pointer to char Standard
arg2 pointer to char Standard

Return Values
Return Value IType I Meaning
(ParseUsto I mt Inew vahje for aro

Table 2.5-5: ParseDoKeywordTable CSU [8.5.1.1.5]

2.5.1.2 par const.c CSC

/simnet/libsrc/Iibparser/par -const.c

This file contains the CSU used to parse constant tables.0

par-constc
CSC

8.5.1.2

ParseGtConsta-n-
CSU 8.5.1.2.1

Figure 2.5-3: par_const.c CSC Structure

2.5.1.2.1 ParseGetConstant CSU

The purpose of this CSU is to obtain a constant value.

Parameters
Parameters ___Type Where Typedef Declared
ptr pointer to register Sec. 2.5.1.11

____________ ___PARSE DATA_________
aro it Standard
argvi I pointer to char Standard
liable pointer to registerSe.2511

___________PARSE 
TABLESe.251l---

...... ...
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Return Value Type etrale Meaning
PARSE IGNORE int _________

PARSE ERROR int
matched int
argc+l int
PARSE UPDATE LINE int
PARSE ADDSPACE int
aroc int__ _ _ _ _ _ _ _ _ _ _

Calls
Function Where Described
ParseGetToken Sec. 2.5.1.7.6
ParseError Sec. 2.5.1.7.7
ParseabeFind Sec. 2.5.1.7.11
Parse scapeComplete Sec. 2.5.1.7.12
P araO Sec. 2.5.1.11 See Appendix A
ParseMatch Sec. 2.5.1.7.10
ParsePrint Sec. 2.5.1.9.3

Table 2.5-6: ParseGetConstant CSUJ [8.5.1.2.1]

2.5.1.3 par copy.c CSC

/simnet/ibsrc/libparser/pars--opy.c

This file contains one CSU, stningcopy.

par-copyxc

8.5.1.3

stringcopy
CSU 8.5.1.3.1

Figure 2.5-4: par copy.c CSC Structure

2.5.1.3.1 stringcopy CSU

This CSU copies a string of characters.

Parameters
Parameters IType I Where Typedef Declared
str pinter to reoister char Standard

ReturnValues
Return Value I Type Imeaning

Ipchar a strng that was copied
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Function Where Described
Alloc Sec. 2.5.1.9.1

Table 2.5-7: stringcopy CSU [8.5.1.3.1]

2.5.1.4 par edit.c CSC

/simnet/ibsrclibparser/pa...editLC

This CSC contains the CSUs for the file editing commands.

par _dftxc

8.5.1.4

ChangePrompt Initarser Update.in
CS .. 1.4.1 CSU 8.5.1.4.2 CSU 8.5.1.4.3

F UpdateMoveCursr RedisplayLine etpPoint

( 6"CSU 8.5.1.4.4 7~ CSU 8.5.1.4.5 CSU 8.5.1.4.6

77 I-- I

D- - e tl orar d End~ urof ineoradIC hr
CS .5.1.4.7 CSU 8.5.1.4.14 CSU 8.5.1.4.5

Gobbl-e Word Deletel Backwar aKloar
CS 8.5.1.4. 16 CS 8.5.1.4.17 CU51.4.12

C Delete orad Insert~ha ForwardlCha

CSU 8.5.1.4.12 CSU 8.5.1.4.231. CSU 8.5.1.4.24A

QS 8.5.1.4.2 2.- U par.1.4.23 CSC St5.1.ture
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2.5.1.4.1 ChangePrompt CSU

This CSU resets the parser prompt.

Parameters
Parameters Type I Where Typedef Declared
prompt I pointer to char Standard

Table 2.5-8: ChangePrompt CSU [8.5.1.4.1]

2.5.1.4.2 InitParser CSU

This CSU initializes the parser.

Parameters
Parameters Type Where Typedef Declared
table winter to PARSE TABLE Sec. 2.5.1.11
prompt pointer to char Standard
1osize int Standard

ReturnValues
Return Value I Type I Meaning
pdp pointer to PARSE DATA a pointer to the parser

~Calls
Function Where Described
AIloc Sec. 2.5.1.9.1
Parse~rint Sec. 2.5.1.9.3

Table 2.5-9: InitParser CSU [8.5.1.4.2]

2.5.1.4.3 UpdateLine CSU

This CSU is the "heart" of the editor, updating what is on the screen to the contents of the
internal input buffer. This version of the CSU assumes that it is being run on a display
capable of backspaces.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

_PARSE DATA I

Calls
Function Where Described
UpdateMoveCursor Sec. 2.5.1.4.4
ParsePrint Sec. 2.5.1.9.3

Table 2.5-10: UpdateLine CSU [8.5.1.4.31
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2.S.1.4.4 UpdateMoveCursor CSU

This CSU updates the position of the cursor.

Parameters_____________
Parameters Type -Where Typedet Declared
outbuf Dointer to register char Standard
linebuf pointer to register char IStandard
count register int Standard

_____________________ReturnValues ____________

Return Value Type Meaning
outbuf pointer to char oints to the position of the

___ __ __ _ I I__ _ _ _ _ cursor

Table 2.S-11: UpdateMoveCursor CSU [8.5.1.4.4]

2.5.1 .. RedisplayLine CSU

This CSU redisplays the current line, including the user prompt. The calls to lock-wait
and lock_unlock are made only if a multiprocessor system is being used (i.e., if
MUTIPROCESSOR is defined).

____________________ Parameters
Parameters Ty e Where Typedef Declared
pdp pointer to register Sec. 2.5. 1.11

________________PARS'. DATA

Calls
Function Where Described
lock wait___________________________
ParsePrint Sec. 2.5.1.9.3
Updatel-ine Sec. 2.5.1.4.3
iock unlock___________________________

Table 2.5-12: RedisplayLine CSU [8.5.1.4.5]

2.5.1.4.6 SettopPoint CSU

This CSU informs NextChar, Sec. 2.5.1.4.7, where to stop reading.

Parameters
Parameters IType Where Typedef Declared
pdp Ipointer to register Sec. 2.5.1.11

PARSE DATA
at cursor int Standard

Tabl. 2.5-13: SettopPoint CSU (8.5.1.4.6]
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2.5.1.4.7 NextChar CSU

This CSU returns the next character from the input buffer, updating the buffer cursor, if it
is not at the stop point. If it is at the stop point, it returns WY.

Parameters
Parameters Type Where Typedet Declared
pdp pointer to register Sec. 2.5.1.11
,,_PARSE DATA

ReturnValues
Return Value Type Meaning
1\0' char End of line
(*pdo->Cur++) char Next character

Table 2.5-14: NextChar CSU [8.5.1.4.7]

2.5.1.4.8 MarkCursor CSU

This CSU marks the current cursor position for later restoration.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSEDATAI

Table 2.5-15: MarkCursor CSU [8.5.1.4.8]

2.5.1.4.9 RestoreCursor CSU

This CSU restores the cursor to the last cursor mark.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSEDATA

Table 2.5-16: RestoreCursor CSU [8.5.1.4.9]

2.5.1.4.10 EmptyLine CSU

This CSU determines if the input line is empty.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

IPARSE DATA
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Return Value Typ etrae Meanina
TRUE lint I nput line is empty
FALSE int Input line is niot empt

Table 2.5-17: EnmptyLine CSU [8.5.1.4.10]

2.5.1.4.11 BeginningOfLine CSU

T7his CSU places the cursor at the beginning of the line.

Parameters
Parameters IType Where Typedef Declared
pdp pointer to register ISec. 2.5.1.11I

Table 2.5-18: BeginningOfILine CSU [8.5.1.4.11]

2.S.1.4.12 BackiChar CSU

This CSU moves the cursor back one character.

Parameters
Parameters IType WeeTypedef Declared
pdp pointer to register Se. 2.5.1.11

I PARSE DATA

Calls
Function -: Where Described
BackChar ISec. 2.5.1.4.25

Table 2.5-19: BackiChar CSU [8.5.1.4.12]

2.5.1.4.13 Deletelforward CSU

This CSU deletes the next character in the line.

Parameters
Parameters ITypo 'Where Typedef Declared
pdp Ipointer to register ISec. 2.5.1.11

I PARSE DATA

Table 2.5-20: Deietelforward CSU [8.5.1.4.131
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2.5.1.4.14 EndOfLine CSU

This CSU moves the cursor to the end of the line.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA

Table 2.5-21: EndOfLine CSU [8.5.1.4.14]

2.5.1.4.15 ForwardlChar CSU

This CSU moves the cursor forward one character.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA

Calls
Function I Where Described
ForwardChar Sec. 2.5.1.4.24

Table 2.5-22: ForwardlChar CSU [8.5.1.4.15]

2.5.1.4.16 GobbleWord CSU

This CSU deletes one word forward.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

_PARSE DATA

Calls
Function Where Described
LookForward Sec. 2.5.1.4.28
DeleteChar Sec. 2.5.1.4.26

Table 2.5-23: GobbleWord CSU [8.5.1.4.16]

2.5.1.4.17 DeletelBackward CSU

This CSU deletes the last character.

Parameters
I Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE1DATA
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Calls
Function Where Described
BackChar Sec. 2.5.1.4.25
DeleteChar Sec. 2.5.1.4.26

Table 2.5-24: DeletelBackward CSU [8.5.1.4.17]

2.5.1.4.18 KillForward CSU

This CSU deletes the characters from the cursor position to the end of the line.

Parameters
Parameters I Type IWhere Typedef Declared

pd Ipointer to register Sec. 2.5.1 .1 1
PARSE DATAI

Table 2.5-2: Cile~ard CSU [8.5.1.4.1]

2.5.1.4.20 CLeat~ord CSU

This CSU mos usdater scursor ll onawrin toth lieft cers

____________________Parameters

Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

_____________PARSE DATAII

Paractr Whee DescrTpeef ecere

ScanBackwards __ISec. 2.5.1.4.29
BackChar jSec. 2.5.1.4.25

Table 2.5-27, LeftWord CSU [8.5.1.4.201
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2.5.1.4.21 RightWord CSU

This CSU moves the cursor one word to the right.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

_PARSE DATA I

Calls
Function Where Described
ScanForward Sec. 2.5.1.4.27
ForwardChar Sec. 2.5.1.4.24

Table 2.5-28: RightWord CSU [8.5.1.4.21]

2.5.1.4.22 DeleteWord CSU

This CSU deletes the last word.

Parameters
Parameters Type I Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

LPARSE DATA

Calls
Function Where Described
ScanBackwards Sec. 2.5.1.4.29
BackChar Sec. 2.5.1.4.25
DeleteChar Sec. 2.5.1.4.26

Table 2.5-29: DeleteWord CSU [8.5.1.4.22]

2.5.1.4.23 InsertChar CSU

This CSU inserts a character at the current position.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA
ch register char Stardard

Calls
Function Where Described
ParsePrint Sec. 2.5.1.9.3
InserlChar Sec. 2.5.1.4.23
BackChar Sec. 2.5.1.4.25

Table 2.5.30: InsertChar CSU [F 31
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2.5.1.4.24 ForwardChar CSU

This CSU moves forward a specified number of characters, but not beyond the end of the
string.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA
count reaister int Standard

Calls
Function Where Described
ParsePrint ISec. 2.5.1.9.3

Table 2.5-31: ForwardChar CSU [8.5.1.4.24]

2.5.1.4.25 BackChar CSU

This CSU moves back a specified number of characters, but not beyond the first one.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA
count reoister nt Standard

Table 2.5-32: BackChar CSU [8.5.1.4.25]

2.5.1.4.26 DeleteChar CSU

This CSU deletes a specified number characters.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA
count recister int Standard

Calls
Function IWhere Described
BackChar I Sec. 2.5.1.4.25

Table 2.5-33: DeleteChar CSU [8.5.1.4.26]
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2.5.1.4.27 ScanForward CSU

This CSU returns a pointer to the next word.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

IPARSE DATA

ReturnValues
Return Value Type Meaning

I pointer to char New cursor point

Table 2.5-34: ScanForward CSU [8.5.1.4.27]

2.5.1.4.28 LookForward CSU

This CSU returns a pointer to the next word or whitespace.

Parameters

Parameters Type P Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

I PARSE DATA

ReturnValues
Return Value Type Meaning

P pointer to char Pointer to new cursor

Table 2.5-35: LookForward CSU [8.5.1.4.28]

2.5.1.4.29 ScanBackwards CSU

This CSU returns a pointer to the previous word.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA

ReturnValues
Return Value Type Meaning

P pointer to char Pointer to new cursor

Table 2.5-36: ScanBackwards CSU [8.5.1.4.29]
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2.5.1.5 par fields.c CSC

Isimnetllibsrclibparserpar- flelds.c

This CSC contains the CSUs that maintain the data fields.

ParseGetFields r TypeFields Fede
CSU 8.5.1.5.1 \. CSUI 8.5.1.5.2 CSUI 8.5.1.5.3

Figure 2.S-6: par fields.c CSC Structure

2.5.1.5.1 ParseGetFields CSU

This CSU obtains the flag bits.

____________________Parameters_____________

Parameters T vpe Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

_______________PARSE DATA
arqc int Standard
arovf 1 pointer to char Standard
ifabie pointer to register Sec. 2.5. 1.11

_________________PARSE TABLE___________

_____ _____ _____ _____Return Values ____________

Return Value Type Meanina
(aroc+2) int________ _____

PARSE IGNORE int____ _______

PARSE ERROR int_____ ______

PARSE UPDATE LINE I mt I__________

(arcjc) int__ _ _ _ _ _ _ _ _ _ _ _

____ ____ ____ ____ ___Calls

Function Where Described
ParseGetToken Sec. 2.5.1.7.6
ParseError Sec. 2.5.1.7.7
ParseTableind Sec. 2.5.1.7.11
ParsescapeComplete Sec. 2.5.1.7.12
FieldGet Sec. 2.5.1.5.3
p-araO Sec. 2.5.1.11 See Appendix A
ParseMatch Sec. 2.5.1.7.10

1ParsePrint Sec. 2.5.1.9.3

Table '4.5-37: ParseGetFields CSU [8.5.1.5.11
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2.5.1.5.2 TypeFields CSU

This CSU is used to type the fields symbolically.

Parameters
Parameters Type Where Typedef Declared
ftable pointer to PARSE TABLE Sec. 2.5.1.11
flag int Standard

Calls
Function Where Described
ParsePrint Sec. 2.5.1.9.3
FieldGet Sec. 2.5.1.5.3

Table 2.5-38: TypeFields CSU [8.5.1.5.2]

2.5.1.5.3 FieldGet CSU

This CSU returns the field name associated with a bit pattern.

Parameters
Parameters Type Where Typedef Declared
liable pointer to PARSE TABLE Sec. 2.5.1.11
bit int Standard

Return Values ____________

Return Value Type Meaning
(p argO(ptr)) pointer to char Field name
("<<bad field>>") pointer to char Field is bad

Calls
Function Where Described
I arg0 Sec. 2.5.1.11 See Appendix A

Table 2.5-39: FieldGet CSU [8.5.1.5.3]

1
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2.S.1.6 par Iib.c CSC

/sinmet/Iibsrc/libparser/par-lib.c

T7his CSC consists of a library of parsing routines. In addition, there are two define tables
g-.ParseYesNo and g...parseOnOff used by the "yes/no" and "on/off" 'macros.

par-lib.c

8.5.1.6

P-a -rsoGetlecirnal ParsoGtHex ParsGtOcal
CSU 8.5.1.(. CSU 8.5.1.6.2 CSU 8.5-1.6.3

ParseGetStrng ParsePutArg r arseoptionai
CSU 8.5.1.6.4 CSU 8.5.1.6.5 CSU 8.5.1.6.6

Figure 2.S-7: par Iib.c CSC Structure

2.S.1.6.1 ParseGetDecimal CSU

This CSU returns a decimal number by means of a call to ParseConvertNumber.

Parameters
Parameters Type Where Typedet Declared
pdp pointer to register Sec. 2.5.1.11

_______________PARSE DATA _________

arac int Standard
argvl I1 pointer to char IStandard
arq2 Ipointer to char IStandard

____________________Return Values ____________

Retur ,.Value Type_________ Meaning
(ParseConvertNumber (argc, int A parse return status or new
argv, pdp, arg2, 10, argc value
mdecimar_ _ _ _ _ _ _ _ __ _ _ _ _____________

Table 2.5-40: ParseGetDecimal CSIJ [8.5.1.6.11
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2.5.1.6.2 rarseGetilex CSU

This CSU returns a hexidecimal number by means of a call to ParseConvertNumber.

Parameters
Parameters Type Where Typedet Declared
pdp pointer to register Sec. 2.5.1.11

________________PARSE-DATA __________

aro2 1 Lointer to tochar cha Standard Sadr

_____ _____ _____ _____ReturnValues ____________

Return Value Type ]Meaning
(ParseonvetNumber (argc, int A parse return status or new
argv, pdp, arg2, 16, "hex")) I I aroc value

Table 2.5-41: ParseGetHex CSU [8.5.1.6.21

2.5. 1.6.3 ParseGetOctal CSU

This CSU returns a octal number by means of a call to ParseonvertNumber.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

________________PARSE DATA
arc___________ it Standard

Return__ Ty pe IMeaning
lPreov,.Ame agint IA parse return status or new

aray, pdp, arQ2. 8, "octal) _____________ argc value

___________Calls

1 :unct ion I Were Described
'ars~onvfl~u-ibe Sec. 2.5.1.6.7

Table 2.5-42: ParseGetOctal CSU [R.5.1.6.31

157



BBN Systems and Technologies SAF Simulation Host CSCI

2.5.1.6.4 ParseGetString CSU

This CSU attempts to get a string. The returned values are a function of the value obtained
from a call to the CSU ParseGetToken, shown in the "Meaning" column.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA
argc int Standard
argvf 1 pointer to char Standard
arg2 pointer to char Standard

ReturnValues
Return Value Type Meaning
argc+l int TOKENDATA, new value
PARSEIGNORE int TOKENESCAPE or

TOKEN QUESTION
PARSE ADDSPACE int TOKEN EXHAUSTED
aroc int TOKEN OPTIONAL DONE
ERROR int Other value, an internal error

Errors

Error Name Reason for Error
ERROR IReturned due to token retumn value from ParseGetToken call

Calls

Function Where Described
ParseGetToken Sec. 2.5.1.7.6
strinccopy Sec. 2.5.1.3.1
ParseMustFree Sec. 2.5.1.7.4
ParseError Sec. 2.5.1.7.7
ParsePrint Sec. 2.5.1.9.3

Table 2.5.43: ParseGetString CSU [8.5.1.6.4]

2.5.1.6.5 ParsePutArg CSU

This CSU puts an argument into the input stream.

Parameters
Parameters TypeWhere Typedef Declared
nupdp pointer to register Sec. 2.5.1.11
Ia___resentStadarPARSE DATA _

arc register mt Standard
argv I pointer to char Standard
arq2 pointer to char IStandard

Retur Values
Return Value ITeI Meaning
argc+1 . i Status or new arc vaW

T-blv 2.5-44: ParseP,,tA 2SII i.5.1.6.51
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2.5.1.6.6 ParseOptional CSU

S This CSU processes an optional argument by setting the pdp optional element to TRUE and
returning the passed argument, argc.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5. 1.11

______________ PARSE DATA
arac register int Standard
flu argvf I1 pointer to char IStandard
flu arq2 Ipointer to char IStandard

Return Values
Return Value I Type I Meaning
aro I t IStatus or new arg value

Table 2.5-45: ParseOptional CSU [8.5.1.6.6]

2.5.1.6.7 ParseConvertNumber CSU

This CSU obtains a number of a specified base.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5. 1.11

PARSE DATA_______ ____

aroc int Standard
argvf I pointer to char Standard
ar 2 Dinter to char Standard
base int Standard
bname Ipointer to char StandardI

_____________________Return Values _____________

Return Value Type Meaning
PARSE ERROR int Illeaal number
arac+1 int New value
PARSE ADOSPACE int Not anumber
PARSE IGNORE int Not a number as expected
aroc int Old value, option completed

Calls
Function Where Described
ParseGetToken Sec. 2.5.1.7.6
ParseError Sec. 2.5.1.7.7
ParsePrint [Sec. 2.5.1.9.3

Table 2.5-46: ParseCon vertN umber CSU [8.5.1.6.7]
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2.5.1.7 par util.c CSC

/simnet/libsrc/lbparserlpar _util.c

This CSC contains parser auxilliary CSUs.

par _utiIlc

8.5.1.7

DoCommand DoHelp DoEscp
CSU 8.5.1.7.1 CSU 8.5.1.7.2 CSU 8.5.1.7.3

( ParselwustFree ParselnSot ParseGetfoken
C 7CSU 8.5.1.7.4 1. CSU 8.5.1.7.5 =S .517.6

( ParseError ParseMessages ParseoindEndList
CSU 8.5.1.7.7 C ~ CSU 8.5.1.7.8 CSU 8.5.1.7.9

CSU 8.5.173

Figure 2.5-8: par util.c CSC Structure

2.5.1.7.1 DoCommand CSU

This CSU processes a user command.

S Parameters
Parameters Type Where Typedef Declared
pdp jpointer to register Sec. 2.5. 1.11

________________PARSE DATA

SCalls

Function Where Described
ParsePrint Sec. 2.5.1.9.3
SettopPoint Sec. 2.5.1.4.6
Parselnput Sec. 2.5.1.1.1

Table 2.5-47: DoCommand CSU [8.5.1.7.1]
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2.5.1.7.2 DoHeip, CSU

S This CSU processes a help command.

Parameters Typ~e PaaeesIWhere Typedef Declared
pdp Ipointer to register Sec. 2.5. 1.11

I PARSE DATA

____ ___ ___ ____ ___ ___Calls

Function Where Described
InsertChar Sec. 2.5.1.4.23
UpdateLine Sec. 2.5.1.4.3
Deletel Backward Sec. 2.5.1.4.17
ParsePrint Sec. 2.5.1.9.3
SettopPoint Sec. 2.5.1.4.6
Parseinput Sec. 2.5.1.-1.1

Table 2.5-48: DoHeip CSU [8.5.1.7.2]

2.5.1.7.3 DoEscape CSU

This CSU processes an escape command.

Parameters
Parameters ITe Where Typedef Declared

pdp ~~~pointer to register Sc .. 11
_______________]PARSE DATA

SCalls

Function IWhere Described
SettopPoint jSec. 2.5.1.4.6
Parselnput Sec. 2.5.1.1.1

Table 2.5-49: DoEscape CSU [8.5.1.7.31

2.5.1.7.4 ParseMustFree CSU

This CSU informs the parse system that the current data item must be freed when the parse
is done.

Parameters IType PaaeesWhere Typedef Declalred
pdp pointer to register Sec. 2.5. 1.11

PARSE DATA
index int Standard

Table 2.5-50: ParseMustFree CSU 18.5.1.7.4]
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2.5.1.7.5 ParseInSet CSU

This CSU determ-ines if the character passed is in the set used.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
ch reoister char Standard
set E j pointer to register char jStandard

____________________ReturnValues

Return Value Type IMeaning
TRUE i mt ICharacter is in the set passed]
FALSE j mt jCharacter niot in set passed

Table 2.5-51: ParseInSet CSU [8.5.1.7.51

2.5.1.7.6 ParseGetToken CSU

This CSU obtains the next user token and acts upon it.

_____________________Parameters_____________

Parameters jType Where Typedet Declared
pdp pointer to register Sec. 2.5. 1.11

(PARSE DATA
tok Ipointer to pointer to register Standard

~char J_
_____________________Return Values_____________

Return Value TyeMeaning
TOKENOPTIONAL_ int Token option exhausted
EXHAUSTED_________________ ____

TOKEN EXHAUSTED int Token exhausted
pdp->TokenType I_____________ Token value
TOKEN TYPE I_____________ Token type

SCalls

Function [Where Described
MarkCursor Sec. 2.5.1.4.8
NextChar Sec. 2.5.1.4.7
ParselnSet Sec. 2.5.1.7.5

Table 2.5-52: ParseGetToken CSU [8.5.1.7.6]
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2.5.1.7.7 ParseError CSU

This CSU processes an error message.

___________________ Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5. 1.11

_______________PARSE DATA __________

arq2 winter to char Standard
msQl pointer to char Standard
msg2 pointer to char Standard
msg3 pointer to char Standard
msq4 pointer to char Standard
MSg5 pointer to char Standard

Table 2.5-53: ParseError CSU [8.5.1.7.7]

2.5.1.7.8 ParseMessage CSU

This CSU prints a user message.

Parameters 1Type Paaetr Where Typedef Declared
pdp Ipointer to register ISec. 2.5. 1.11

PARSE DATA
messa e pinter to char Standard

Table 2.5-54: ParseMessage CSU [8.5.1.7.8]

2.5.1.7.9 ParseindEndList CSU

This CSU finds the end of a parse table block.

Parameters_____________
Parameters Type Where Typedef Declared
first pointer to register Sec. 2.5. 1.11

_________________PARSE TABLE___________
end pointer to register Sec. 2.5. 1.11

________________PARSE TABLE
beoin-tok int Standard
end tok int Standard
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ReturnValues

Return Value Typ e Meaning
first pointer to PARSE TABLE Parse table entry point
(PARSE TABLE *) NULL) pointer to PARSE TABLE End of list not found

Calls
Function Where Described
ParsePrint ISec. 2.5.1.9.3

Table 2.5-55: ParseFindEndList CSU [8.5.1.7.9]

2.5.1.7.10 ParseMatch CSU

This CSU determines if a token matches a command string.

Parameters
Parameters Type Where Typedef Declared
command pointer to register char Standard
token pointer to register char Standard

ReturnValues
Return Value Type Meaning
TRUE int Token matches command
FALSE int Token not equal command

Calls
Function Where Described
uc Sec. 2.5.1.7.13

Table 2.5-56: ParseMatch CSU [8.5.1.7.101

2.5.1.7.11 ParseTableFind CSU

This CSU searches for a token in a table.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA
table pointer to PARSE TABLE Sec. 2.5.1.11
token pointer to char Standard
escape used int Standard
entry pointer to pointer to Sec. 2.5.1.11

PARSE TABLE
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10Return Value Typ etrae Meaning
PARSE IGNORE j mt Bad name
PARSE ERROR j mt Bad name
PARSE SUCCESS lint Successful

SCalls

Function IWhere Described

Parseatch Sec. 2.5.1.7.10
ParseError Sec. 2.5.1.7.7

Table 2.5-57: ParseTableind CSU [8.5.1.7.11]

2.5.1.7.12 ParsescapeComplete CSU

This CSU updates a token in the input string upon escape.

____________________Parameters_____________

Parameters TyeWhere Typedef Declared
pdp pointer to register Sec. 2.5.1.11

token Dointer to register char Standard
addspace I______________ I_ Standard

* _ _ _ _ _ _Calls

Function Where Described
RestoreCursor Sec. 2.5.1.4.9
NextChar Sec. 2.5.1.4.7
InsertChar Sec. 2.5.1.4.23

Table 2.5-58: ParsescapeComplete CSU [8.5.1.7.12]

2.5.1.7.13 uc CSU

This CSU returns an uppercase character if a lower case one is passed; otherwise, it returns
the passed character.

Parameters
Parameters IType IWhere Typedef Declared
ch I register char I Standard

Return Values
Return Value I Type I Meaning
Ich Ichar IUppr case character

Table 2.5-59: uc CSUJ [8.5.1.7.13]
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2.5.1.8 parhist.c CSC

/simnetlibsrc/libparser/par_histc

This CSC contains CSUs that implement the logging of commands issued by the user to
the parser.

parhist.c
CSC

8.5.1.8

CommandLog CopyEadierCommand PreviousComrmandCSU 8.5.1.8.1 CSU 8.5.1.8.2 CSU 8.5.1.8.3

NextCommand
CSU 8.5.1.8.4

Figure 2.5-9: parhist.c CSC Structure

2.5.1.8.1 CommandLog CSU

This CSU issues the call to the function that the user invoked from the command line. It
copies the command line into a buffer that has a QELEM before the null terminated
command line. Then it attachs the buffer to the end of the parse queque.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

IPARSE DATA

Calls
Function Where Described
stdngcopy Sec. 2.5.1.3.1
Free Sec. 2.5.1.9.2

Table 2.5-60: CommandLog CSU [8.5.1.8.11

2.5.1.8.2 CopyEarlierCommand CSU

This CSU is used to restore the command line pointers and buffer area to those of the
"CurrentCommand" QELEM of the global structure.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA
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Calls

Function Where Described
BeginningOfLine Sec. 2.5.1.4.11
KillForward Sec. 2.5.1.4.18
InsertChar Sec. 2.5.1.4.23

Table 2.5-61: CopyEarlierCommand CSU [8.5.1.8.21

2.5.1.8.3 PreviousCommand CSU

This CSU travels through the queue using the tail of the queue and the previous QELEM.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

IPARSE DATA I

Calls
Function Where Described
CopyEarlierCommand Sec. 2.5.1.8.2

Table 2.5-62: PreviousCommand CSU [8.5.1.8.3]

2.5.1.8.4 NextCommand CSU

This CSU travels through the queue using the head of the queue and the next QELEM. The
routine checks if the earlier command is the same as the current command, and if so,
returns. Otherwise, it increments the earlier command number. If it is not at the end of the
command buffer the earlier command is set to the buffer command. If the pointer to the
earlier command is NULL, the earlier command is set to the current command. The CSU
issues a call to CopyEarlierCommand and returns.

Parameters
Parameters Type Where Typedef Declared
pdp pointer to register Sec. 2.5.1.11

PARSE DATA

Calls
Function Where Described
CopyEarlierCommand Sec. 2.5.1.8.2

Table 2.5-63: NextCommand CSU [8.5.1.8.41
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2.5.1.9 par unix.c CSC

/simnet/libsrc/libparser/parunix.c

This CSC contains two UNIX-based functions, Alloc and Free, along with the ParsePrint
function. The contents of the last CSU is conditional on whether ORIGINAL is defined.

par_unixxc
CSC

8.5.1.9

Free rC ParsePnnt
CSU8.51.91 CU 85.19.2CSU 8.5.1 .9.3

Figure 2.5-10: par unix.c CSC Structure

2.5.1.9.1 Alloc CSU

This CSU returns the results of a call to heap_calloc, which passes as parameters 1
(number of memory blocks) and size (of that block). The size is the integer parameter
passed to Alloc.

Parameters
Parameters I Type I Where Typedef Declared
size int Standard

ReturnValues
Return Value [Type I Meaning
heap .calloc l1 size) pointer to char Pointer tc heap

Calls
Function .Where Described
heap_calloc Sec. 2.14.2.1.1

Table 2.5-64: Alloc CSU [8.5.1.9.1]

2.5.1.9.2 Free CSU

This CSU calls the standard library function free, passing the character pointer.

Parameters
Parameters I Type I Where Typedef Declared
pointer pointer to char I Standard

Calls
Function Where Described

Ifree I Sec. 2.5.1.9.2

Table 2.5-65: Free CSU [8.5.1.9.21
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2.5.1.9.3 ParsePrint CSU

A call to _dopmt executes the "heart" of the parse printing requirement. If ORIGINAL is
not defined, the CSU requires that varargs.h be included. Only if the ORIGINAL define is
missing are the functions vastart and va._end called. In addition, the second parameter
passed becomes va._alist, defined vadcl, instead of the args array.

Parameters
Parameters Type Where Typedef Declared
ct pointer to char Standard
arg I int Standard

Table 2.5-66: ParsePrint CSU [8.5.1.9.3]

2.5.1.10 kludge.c CSU

/simnet/Iibsrc/libparser/kludge.c

This file consists of macros expanding calls to printf statements that effectively print the
names of the character strings. These consist of: ecmderr, gethost, isbadhost, hostname,
getnet, isbadnet, and netfmt. They are expanded in Appendix A.

2.5.1.11 libparser.h CSU

/simnet/libsrc/libparser/libparser.h

This CSU is the parser header file. It contains constant definitions, various tokens and
function return values, definitions to create parse tables (see Appendix A), and two
structure definitions, PARSETABLE and PARSEDATA. The following tables contain
the constant definitions and the two structure definitions.

The parser constant definitions are used in the PARSE_DATA structure to define array
sizes.

"Constant I Value
ARGSIZE 30
INPUTLINE 140
STRINGSIZE 200

Table 2.5-67: Parser Constant Definitions

1
169



BBN Systems and Technologies SAF Simulation Host CSCI

The following definitions are the legal parse function return values.

Constant Value
PARSE ERROR -1 P Error with cursor positioning '1
PARSE SUCCESS -2 r Cleanup and start new command /
PARSE IGNORE -3 P Error without cursor reposition '1
PARSE NEEDKEYWORD -4 * Waiting for another keyword /
PARSE UPDATE LINE -5 P Just update lne and try again */
PARSE ADDSPACE -6 r Add space to end of line "/

Table 2.5-68: Parser Function Return Constant Definitions

The following are the legal ParseGetToken, Sec. 2.5.1.7.6, function returns.

Constant Value_ _ ___I

TOKEN DATA I /* A token is returned*/
TOKEN ESCAPE 2 P A token is returned, it ended in escape /
TOKEN QUESTION 3 P A token is returned, it ended in '?' /
TOKEN EXHAUSTED 4 P No token is returned, input exhausted "
TOKEN OPTION DONE 5 r Optional input exhausted "/

Table 2.5-69: ParseGetToken Return Constant Definitions

IConstant Value
FIELD ADD 1 P Add to current value "/
FIELD SUBTRACT 2 P Subtract from current value °/
FIELD REPLACE 3 P Replace with current value "1

Table 2.5-70: FIELD Change Constant Definitions

Constant value
P CALL 1
P END KEYWORD 2
P END KEYWORD SELECT 3
P KEYWORD 4
P KEYWORD SELECT 5
P PARSE FUNCTION 6
P PARSE KEYWORDS 7
P PRINT 8
P PRINTFIELD 9

Table 2.5-71: Command Token Constant Definitions

Item Type Where Type Defined
p command int Standard
p- arol pointer to char Standard
P-ara2 pointer to char Standard

Table 2.5-72: PARSETABLE Structure Definition
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Item __________ Type Where Type Defined
Top~velpointer to PARSE TABLE Previous structure

_________________ pointer to char Standard
TokenType int Standard
Optional int Standard
CommandBuffer pointer to pointer to char Standard
Commanduff erEnd pointer to pointer to char Standard
EarlierComnmand Pointer to pointer to char Standard
CurrentCommand pointer topointer to char Standard
First pointer to char Standard
Cur pointer to char Standard
Last Pointer to char Standard
End Pointer to char Standard
SaveCur Pointer to char Standard
CursorMark pointer to char Standard
PromPt pointer to char Standard
StopPoint pointer to char Standard
PrintArg long Standard
LoQFunction FUNC PTR____________
Arov[ARGSIZEI char Standard
ArgFree[ARGSIZE] char Standard
ParseokenINPUTLINE] char Standard
InputBuff erINPUTLINEI char Standard
SaveufferiNPUTLINE] char Standard
StringBuff erSTRINGSIZE] char Standard

Table 2.5-73: PARSEDATA Structure Definition

2.5.2 Parser Command Processor CSC

2.5.2.1 parser.c CSC

fsimnet/src/host/parsernc

T'his CSC contains the code which handles user input, sending it directly to the program
from the terminal window where the phantom was started. It is used mainly to perform
tasks that the ordinary user would not want to perform, or should not be allowed to
perform. Almost all system information is available through the parser, as well as many
debugging and development aids.
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parser.c
CSC

8.5.2.1

parser it parserjrestore term parser-.create
CSU 8.5.2,.1.1 CU85212CSU 8.5.2.1.3

C set cpDmmand,.printing s et-abort-on-error ' set.ground Jmpacmode )CSU 8.5.2.1.4 J. CSU 8.5.2.1.5 J\C U 52..6

( ser hdieap fiermode se h.n~easd~e ar (xnfn pas rT..ioet

Y CSU 8.5.=2.1.10 J '. CSU 8.5.2. 1.38 C. CSU 8.5.2.1.192

meeCSU 8.5.2.1.40 . CSU 8.5.2.1.417Y .... 8

CSUFigure.2 2.511 8a.5.c2 CSC S8.u5ur
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This CSC begins by undefining ENABLE_ADB, important because of conditional
compiles in some of the CSUs. A constant definition then follows.

I Constant IValue

PARSER STRING SIZE 128

Table 2-74: PARSER STRING SIZE Constant Definition

This constant definition defines the size of the parser.title[ I and parserjhostname[ I arrays.
Then locally used variables are initialized, stealthaddr (type SimulationAddress) is set to
zero (0, 0), the unsigned int g-stealth~drawtick is set to 5000, and gstealth_mimic is set
to TRUE.

2.5.2.1.1 parser init CSU

This CSU strips off the parser host name and prints it in upper case letters.

Calls
Function Where Described
gethostname Sec. 2.5.1.10
upcase Sec. 2.14.3.8.1
t ty-arser init libtty

Table 2.5-75: parser init CSU [8.5.2.1.1]

0 2.5.2.1.2 parser_restoreterm CSU

If ENABLE_ADB is not defined, this CSU restores initial terminal conditions through a
call to tty_exito.

Calls
Function Where Described
ty_exit libtty

Table 2.5-76: parser restore term CSU [8.5.2.1.2]

2.5.2.1.3 parser create CSU

If ENABLEADB is not defined, this CSU creates a parser through calls to parser-init0
and periodicjncl0.

Parameters
Parameters Type Where Typedef Declared
title pointer to char Standard
prompt Dointer to char Standard
make current int Standard
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Calls .
Function Where Described
parser init Sec. 2.5.2.1.1
periodic fncl Sec. 2.2.1.1.2
tty tick libtty

Table 2.5-77: parser create CSU [8.5.2.1.31

2.5.2.1.4 set commandprinting CSU

This CSU sets gprint_command to TRUE (to print) if argv[0] is TRUE (ON); otherwise,
it sets g-printcommand to FALSE.

Parameters
Parameters Type Where Tyledef Declared
argc int Standard
argv[ I int Standard

Table 2.5-78: set commandprinting CSU [8.5.2.1.4]

2.5.2.1.5 set abort on error CSU

This CSU sets the variable g-abortonerror to the value passed in argv[0].

Parameters
Parameters Type Where Typedef Declared
arc int Standard
a rgv I int Standard

Table 2.5-79: set abort on error CSU [8.5.2.1.51

2.5.2.1.6 setgroundimpactmode CSU

This CSU sets g-sbx-show.gi to TRUE if argv[O] is TRUE (ON); otherwise, it sets
g-sbx show-gi to FALSE. The CSU also prints that it is turning the ground impact mode
(gimode) on or off as appropriate.

Parameters
Parameters Type Where Typedef Declared
argc int I Standard
argv] int Standard

Table 2.5-80: set groundimpactmode CSU [8.5.2.1.61
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*2.5.2.1.7 set indirect fire mode CSU

This CSU sets L-sbx show-if to TRUE if argv[O] is TRUE (ON); otherwise, it sets
g-sbx-show-if to FALSE. The CSU also prints that it is turning the indirect fire mode
(ind~fire-mode) on or off as appropriate.

Parameters
Parameters Type IWhere TV edet Declared
Iarc lint I Standard
arc I t -IStandard

Table 2.5-81: set-indirect-firemode CSU [8.5.2.1.71

2.5.2.1.8 set header printing CSU

This CSU sets g-print-headers to TRUE if argv[O1 is TRUE (ON); otherwise, it sets
g-prnt-headers to FALSE.

Parameters
Parameters Type [Where Ty edef Declared

Iaroc lint I Standard
ary I mt IStandard

Table 2.5-82: set header printing CSU [8.5.2.1.8]

@2.5.2.1.9 set monitor period CSU

This CSU turns on the performance monitor if argv[O] contains a non-zero value. The
monitoring frequency is contained in argv[O] in seconds. The period, in milliseconds, is
passed in a call to pert-monitor-ono. If argvlO] is zero, the performance monitor is turned
off via a call to perf monitor _offO. In either case, an appropriate message is displayed to
the user.

____________________ Parameters
Parameters Type IWhere Tv edef Declared

arcit IStandard
________________ I t IStandard

S Calls
Function ________ Where Described
pert-monitor on Sec. 2.2.1.4.1
pert monitor off Sec. 2.2.1.4.2

Table 2.5-83: set monitor period CSU [8.5.2.1.9]
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2.S.2.1.10 toggle-debugging CSU

This CSU toggles the g-debug-flags variable as a function of the current conditions of
argv[l] and argv[2].

Parameters
Parameters Type Where Typedef Declared
arac int Standard
arn I int Standard

Table 2.5-84: toggle-debugging CSU [g.5.2.1.10]

2.5.2.1.11 show vehicle ids CSU

This CSU prints vehicle information on the composites, local vehicles, stealth local
vehicles, local missiles, and remote vehicles (including those that timed out or deactivated).

Parameters
Parameters Type Where Typedef Declared
argc int Standard
argv[ I int Standard

Calls
Function I Where Described
vehicle mana er nDnt Sec. 2.9.1.3.4

Table 2.5-85: show vehicle ids CSU [8.5.2.1.11]

2.5.2.1.12 count vehicles CSU

This CSU counts and prints the number of vehicles, including composites, local vehicles,
stealth local vehicles, local missiles, and remote vehicles (including those that timed out or
deactivated).

Parameters
Parameters Type Where Typedef Declared
aroc int I Standard
argM I int Standard

Calls
Function : Where Described
vehicle mana er count Sec. 2.9.3.1.5

Table 2.5-86: count-vehicles CSU [8.5.2.1.12]

176



BBN Systems and Technologies SAF Simulation Host CSCI

2.5.2.1.13 count-forces CSU

This CSU counts and prints the number of forces in each category, including
distinguished, other, observer, and target.

Parameters
Parameters Type Where Typedef Declared
argc int Standard
argvf I int Standard

Calls
Function Where Described
vehicle managercountforc Sec. 2.9.3.1.6
e ___

Table 2.5-87: count forces CSU [8.5.2.1.131

Prior to the count_sites CSU, the parcer.c CSC contains the following constant defines for
the number of sites and hosts.

Constant Value
NUMBER OF SITES 65536
NUMBER OF HOSTS 65536

Table 2.5-88: Sites and Hosts Constant Definitions

2.5.2.1.14 count sites CSU

This CSU counts and prints the number of vehicles at each of the sites.

Parameters
Parameters Type Where Typedef Declared
aroc int Standard
arcvI I int Standard

Calls
Function Where Described
vehicle mana er count sites Sec. 2.9.3.1.7

Table 2.5-89: count sites CSU [8.5.2.1.14]

2.5.2.1.15 count hosts CSU

This CSU counts and prints the number of vehicles on each of the hosts at a site.

Parameters
Parameters Type Where Typedef Declared

Iarac int Standard
argv] int Standard
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Calls
Function Where Described
vehicle_manager_count_ Sec. 2.9.3.1.8
hosts

Table 2.5-90: count hosts CSU [8.5.2.1.15]

2.5.2.1.16 show connection CSU

This CSU calls showconnectionall_sbx, which causes all open ports to display status
information.

Parameters
Parameters Type Where Typedef Declared
aroc int Standard
argv[ I int Standard

Calls
Function - TWhere Described
show connection all sbx ISec. 2.4.3.2.4

Table 2.5-91: show-connection CSU [8.5.2.1.16]

2.5.2.1.17 show sbx overlays CSU

This CSU calls showoverlays_all_sbx, which causes all overlays associated with each
port to be displayed.

Parameters
Parameters Type Where Typedef Declared
argc int Standard
arg 1 int Standard

Calls
Function Where Described
show overlays, all sbx ISec. 2.4.3.2.7

Table 2.5-92: show sbx overlays CSU [8.5.2.1.17]
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2.5.2.1.18 identifyexercise CSU

This CSU prints the exercise identification, including whether or not it is using the
SIMNET LAN.

Parameters
Parameters Type Where Typedef Declared
aroc int IStandard
argv[ I int Standard

Table 2.5-93: identifyexercise CSU [8.5.2.1.181

2.5.2.1.19 lookup_vehicle withrangecheck CSU

This CSU checks if the identification number of a vehicle is within the vehicle range. If the
vehicle id is within range, it checks both type and id, and returns the results of the check.
If the vehicle id is too high, it returns NULL.

Parameters
Parameters Type Where Typedef Declared
id unsigned int Standard
type int I Standard

ReturnValues
Return Value Type Meaning
LOOKUP VEHICLE(id. type) pointer to SAF OBJECT Vehicle status
NULL pointer to SAF OBJECT Vehicle id too high

Calls
Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A

Table 2.5-94: lookup vehicle with_rangecheck CSU [8.5.2.1.19]

2.5.2.1.20 show vehicle CSU

This CSU determines if a vehicle passed in argv[0] exists. If it does not exist, the CSU
prints that it can not locate it. If it does exist, it calls show.

Parameters
Parameters Type Where Typedef Declared
arac int Standard
arqvf I int Standard

Calls
Function Where Described
lookup_vehicle-with_range_ Sec. 2.5.2.1.19
check
show Sec. 2.14.1.1.4

Table 2.5-95: show vehicle CSU [8.5.2.1.20]
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2.5.2.1.21 vehicle-catastrophe CSU

This CSU calls vehicle_kill, passing argv[0] as the vehicle to be killed.

Parameters
Parameters Type Where Typedef Declared
arE int Standard
argv[ I int Standard

Calls
Function Whre Described

vehicle kill Sec. 2.3.1.2

Table 2.5-96: vehicle-catastrophe CSU [8.5.2.1.211

2.5.2.1.22 vehicle_resupply CSU

This CSU determines if a local vehicle passed in argv[O] exists. If it does not exist, the
CSU prints that it can not locate it. If it does exist, it calls startresupplyof_to.

Parameters
Parameters Type Where Typedef Declared
argc int Standard
armvf 1 int Standard

Calls
Function Where Described
lookup.vehicle withrange_ Sec. 2.5.2.1.19
check
start resupplyof to Sec. 2.6.6.1.4

Table 2.5-97: vehicleresupply CSU [8.5.2.1.22]

2.5.2.1.23 vehiclefakeresupply CSU

This CSU determines if a local unit passed in argv[0] exists. If it does not exist, the CSU
prints that it can notlocate it. If it does exist, it calls fake-resupply.

Parameters
Parameters Type Where Typedef Declared
argc int Standard
argvf I int Standard

Calls
Function Where Described
lookupyvehiclewithrange. Sec. 2.5.2.1.19
check
fake-resupply Sec. 2.14.1.1.12

Table 2.5-98: vehiclefake resupply CSU [8.5.2.1.23]
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*2.5.2.1.24 vehicle defuel CSU

This CSU determines if a local vehicle passed in argv[O] exists. If it does not exist, the
CSU prints that it can not locate it. If it does exist, it sets the range remaining (vehicle ->
saf_vehicle -> range-remaining) to zero.

Parameters
Parameters IType Where Typedef Declared
arac int Standard
argv[ I int Standard

Calls
Function Where Described
lookup yehicle_withrange_ Sec. 2.5.2.1.19
check II

Table 2.5-99: vehicle defuel CSU [8.5.2.1.24]

2.5.2.1.25 vehiclepingdo CSU

This CSU calls vehicleping, which applies a mild vehicle impact.

Parameters
Parameters Ty e Where Typedef Declared
arQc int Standard
arc I int Standard

Calls
Function Where Described
vehicleping Sec. 2.3.1.6

Table 2.5-100: vehiclepingdo CSU [8.5.2.1.25]

2.5.2.1.26 vehicle bongdo CSU

This CSU calls vehicle_bong, which applies a deadly vehicle impact.

Parameters
Parameters Type Where T edef Declared
argc int I Standard
arqvI int Standard

Calls
Function I Where Described
vehicle bong Sec. 2.3.1.5

Table 2.5-101: vehicle bong do CSU [8.5.2.1.26]
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2.5.2.1.27 stealth setsymbols draw tick CSU

This CSU sets the stealth updating time (g-stealth drawtick) to the value passed in
argv[0], adjusted to millisecond resolution.

Parameters
Parameters Type Where Tyledef Declared
argc int Standard
a I I int Standard

Table 2.5-102: stealth set symbolsdraw tick CSU [8.5.2.1.27]

2.5.2.1.28 stealth set mimic on CSU

This CSU sets gstealthmimic to TRUE.

2.5.2.1.29 stealth set mimic off CSU

This CSU sets g-stealth-mimic to FALSE.

2.5.2.1.30 stealth-site-host-pair CSU

This CSU sets the stealth address site and host pair from parameters passed in argv[ ].

Parameters
Parameters Type Where Typedef Declared
argc int Standard
arv I int Standard

Table 2.5-103: stealth site hostpair CSU [8.5.2.1.30]

2.5.2.1.31 stealth attach to CSU

I i-is CSU determines if a local vehicle passed in argv[O] exists. If it does not exist, the
CSU prints that it can not locate it. If it does exist, it tests to see if the stealth site host pair
exists. If the host pair does not exist, it requests the stealth address. If the site does exist,
the vehicle is "teleported" to the site, avoiding collision, and is attached to the vehicle there.

Parameters
Parameters Type Where Ty edef Declared
argc int Standard
a mr int Standard
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CallspFunction Where Described
lookupyehicle withrange_ Sec. 2.5.2.1.19
check
vec copy Se c . 2.14.3.5.17
OBJ POSITON Sec. 2.9.1.1 See Appendix A
stealth send teleport to
stealthsend_attachto_
vehicle

Table 2.5-104: stealth attach to CSU [8.5.2.1.31]

2.5.2.1.32 stealth teleport to CSU

This CSU determines if the stealth site host pair exists. If the host pair does not exist, it
requests the stealth address. If the site does exist, the vehicle is "teleported" to the site.

Parameters
Parameters Type Where Typedef Declared
argc int Standard
argv[ 1 int Standard

Calls
Function Where Described
tdb get z Sec. 2.14.1.2.3
deg to rad sim macros.h
stealth send teleport to I

Table 2.5-105: stealth teleportto CSU [8.5.2.1.32]

2.5.2.1.33 parser createvehicle CSU

This CSU initializes all the parameters for a vehicle. It creates the vehicle as a top level
unit, updating the owner's top level unit information.

Parameters
Parameters Type Where Typedef Declared
argc int Standard
argv _ I int Standard

Calls
Function Where Described

get symbol Sec. 2.1.1.3.2
tdb cet al Sec. 2.141.1.2.2
countries frombattle_ Sec. 2.5.2.1.34
scheme and force
get sbx from port Sec. 2.4.3.2.5
create unit Sec. 2.11.1.2

S Table 2.5-106: parser create vehicle CSU [8.5.2.1.33]
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2.5.2.1.34 countries from battle scheme and force CSU

This CSU sets the countries for the offensive and defensive forces according to the battle
scheme and force identification passed.

Parameters
Parameters Type Where Typedef Declared
battle scheme BattleScheme
forcelD ForcelD _

cD pointer to unsigned char Standard
cO pointer to unsigned char Standard

Calls
Function Where Described

JERROR OUT ISec. 2.5.2.2

Table 2.5-107: countries from battle scheme and force CSU
['9.5.2.-1.34]

2.5.2.1.35 parserglobal reset CSU

This CSU calls saf_complete_reset, which completely resets all current SAF vehicles.

Parameters
Parameters Type Where Typedef Declared
arac int Standard
a rv I int Standard

Calls
Function Where Described
saf comlete reset Sec. 2.2.4.1

Table 2.5-108: parserglobal reset CSU i8.5.2.1.35J

At this point in the parser.c CSC, two additional constants are defined for use by the
remaining CSUs.

Constant value
STAT LONG Ox01
STAT SHORT Ox10

Table 2.5-109: STAT LONG and STATSHORT Constant Definitions

2.5.2.1.36 parser heapstatistics CSU

This CSU determines, from the flag passed in argv[1I], whether or not to do a long version
of the heap statistics. The decision is passed as a parameter in a call to do_heapstatisics,
which does the actual work.
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Parameters
Parameters Type Where Typedet Declared
ara it Standard
aM4 int Standard

Calls
Function IWhere Described
do heap statistics ISec. 2.14.2.1.17

Table 2.5-110: parser heap statistics CSU [8.5.2.1.361

2.5.2.1.37 parser heap verify CSU

This CSU calls do...heapvyerify.

Parameters

FunctionWhere Described
do heap verify Sec. 2.14.2.1.16

Table 2.5-111: parser heap verify CSU [8.5.2.1.37)

2.5.2.1.38 print reasons-and-clear CSU

This CSU calls print-reasons followed by clear_monitior-variables.

S Parameters
Parameters Type Where Typedef Declared
arqc int IStandard
arcf I jint Standard

____ ____ ____ ____ ____Calls

Function Where Described
print reasons___________________________
clear monitor variables ___________________________

Table 2.5-112: print reasons-and-clear CSU [8.5.2.1.38]
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2.5.2.1.39 parser_heap collect CSU

This CSU calls dqheapsollecL

Parameters
Parameters Type Where Typedef Declared
arac lint IStandard
arv I mt Standard

Calls
Function IWhere Described
do heaD collect ISec. 2.14.2.1.18

Table 2.5-113: parser heap collect CSU [8.5.2.1.39]

2.5.2.1.40 parser set targeting parameters CSU

This CSU determines if the specified unit exits. If it does not exist, it prints a message
stating this fact. If the unit does exist, it calls seL-targeting..parameters to set the targeting
parameters.

S Parameters
Parameters Type Where Typedef Declared
aroc int IStandard
arajv I 1 int ClsStandard

Function Where Described
iookup.yehiclewithjrange_ Sec. 2.5.2.1.19
check___________________________
set argeting paaees Sec. 2.14.1.1.7

Table 2.5-114: parser set targeting parameters CSU [8.5.2.1.40]

2.5.2.1.41 parser send-string CSU

This CSU sends a port number message passed as a parameter in a call to sbx...printf.

Parameters
Parameters Type Where Typedef Declared
arac i mt IStandard
arv I mt Standard

Calls
Function IWhere Described
sbx printf Sec. 2.4.3.2.8

Table 2.5-115: parser-send-string CSU [8.5.2.1.41]

186



BBN Systems and Technologies SAF Simulation Host CSCI

The remaining portion of the parser.c CSC consists of executable parser table macros. The
expansions for these macros are in libparser.h (Sec. 2.5.1.11), and the macros are shown
with their expansions in Appendix A. The constants that compose the debugging (D_) andshow command modifiers for these macros are in the tables in debug.h (Sec. 2.5.2.2).

FIELD_TABLE (debuggingJable)
FIELD (*collisions", DCOLLISION, "- collision detector")
FIELD (*composite", D_COMPOSITE, "- composite unit debugging')
FIELD ("connection", D_CONNECTION, "- sbx connection debugging*)
FIELD (-cm-, DCM, - control measures and overlays")
FIELD ('driver, D DRIVER "- driver debugging")
FIELD ("global", DGLOBAL "- all debugging')
FIELD (*gunner*, DGUNNER "- gunner debugging")
FIELD (intervis", D INTERVIS, "- intervisibility')
FIELD ("reporter', DREPORTER, "- report generation')
FIELD ("loader, DLOADER, "- loader debugging")
FIELD ("missile", DMISSILE, "- missile debugging)
FIELD ("navigator, D_NAVIGATOR, "- navigator")
FIELD ("obstacles, DOBSTACLE, "- obstacle avoider)
FIELD ("pilot-, DPILOT, "- pilot debugging)
FIELD ("remote", DREMOTE, "- remote vehicle debugging)
FIELD ('station', DSTATION, "- station keeper')
FIELD ("tactical-, DTACTICAL, "-tactical state*)
FIELD ("targeting", D_TARGETING, "- targeting debugging')
FIELD ("turret, DTURRET, "- turret debugging')
FIELD (-vehicle-, DVEHICLE, "- vehicle debugging")
FIELD ("weapons", D_WEAPON "- weapon systems)
FIELD (*groundveh*, D_GROUND, "- ground vehicle")
FIELD ("driver, DDRIVER. "- driver)
FIELD (airveh", DAIR, "- air vehicle")

END FIELD TABLE

Table 2.5.116: FIELD-TABLE (debuggingtable)
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DEFINE TABLE (set table)
KEYWORDSELECT (" Options for the set command")

KEYWORD ("commandprinting". "- printing of SBX commands onoff*)
GET ON OR OFF
CALL (setcommandpdnting)

ENDKEYWORD

KEYWORD ('abort on error', "- if on error checks will call abort)
GET ON OR OFF
CALL (set_aborton_error)

ENDKEYWORD

KEYWORD ("ground-impactjmode", *- display of ground impacts on/off")
GET ON OR OFF
CALL (setground impactmode)

END-KEYWORD

KEYWORD ("headerprinting", "- printing of SBX headers on/off")
GET ON OROFF
CALL (set headerprinting)

ENDKEYWORD

KEYWORD ("indirect fire mode", "- display of indirect fire on/off")
GET ON OR OFF
CALL (set indirect fire mode)

ENDKEYWORD -

KEYWORD ("monitorperiod', *- period for scheduler monitor*)
GETDECIMAL('period in seconds")
CALL (setmontorperiod)

ENDKEYWORD

END KEYWORDSELECT
END DEFINE TABLE

Table 2.5-117: DEFINETABLE (set-table)

DEFINE TABLE (net table)
KEYVTORDSELECT(" Options for the net command')

KEYWORD ("stats'- print simnet statistics*)
CALL (simnet_getstats)

ENDKEYWORD

KEYWORD ("zero". "- zero out the simnet statistics')
CALL (simnet zerostats)

ENDKEYWORD

KEYWORD ("thresholding", "- get thresholding statistics")
CALL (print reasons and dear)

ENDKEYWORD

END KEYWORD SELECT
END DEFINE TABLE

Table 2.5-118: DEFINE-TABLE (nettable)
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IFIELDTABLE (heap statable)
FIELD (iong*, STAT...LONG. "- long version of statistacs)
ELD (short", STAT -SHORT, "- short verions of statistics')

Table 2.5-119: DEFINE-TABLE (heapjstat_table)

DEFINETABLE (hashing table)
KEYWORDLSELECT(" Options for the hashing command)

KEYWORD ("collect, - start collecting id hashing statistics')
CALL (start collecting Id hashingstatistics)

ENDKEYWORD

KEYWORD (*reporr, *- report collected id hashing statistics)
CALL (reportjdhashingstatistics)

ENDKEYWORD

ENDKEYWORDSELECT
END DEFINE TABE

Table 2.5-120: DEFINE-TABLE (hashing table)

DL INE TABLE (heap table)
KEYWIORDSELECT(" Options for the heap command)

KEYWORD (*oollec, % force a collect on a heap")
CALL (parser heap collect)

* END KEYWORD

KEYWORD (Vsatistics". % print statistics for a heap')
GETFIELDS (heap .statjable)
CALL (parserjieapstatistics)

ENDKEYWORDT

KEYWORD ("verify". "- verify the consistency of a heap")
CALL (parserheap verify)

ENDKEYWORD

ENDKEYWORDSELECT
END DEFINE TABLE

Table 2.5-121: DEFINE-TABLE (heap table)
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DEFINE TABLE (print table)
KEYWORDSELECT(" Options for the print command-)

KEYWORD ("buffers", "- number of buffers allocated*)
CALL (buffer statisticsprint)

ENDKEYWORD

KEYWORD ("connections", "- connection status)
CALL (showconnection)

ENDKEYWORD

KEYWORD (rcount", "- count of vehicles in simner)
CALL (count vehicles)

ENDKEYWORD

KEYWORD (*exercise", "- exercise that this phantom is running in")
CALL (identifyexercise)

ENDKEYWORD

KEYWORD ("hosts", *- count of vehicles by hosts")
GETDECIMAL('site from which to look at hosts")
CALL (count hosts)

ENDKEYWORD

KEYWORD (forces, "- count of vehicles by force")
CALL (countforces)

ENDKEYWORD

KEYWORD ("ovedays.' "- overlays")
CALL (show-sbx overlays)

END-KEYWORD

KEYWORD ("sites.' "- count of vehicles by site')
CALL (count sites)

ENDKEYWORD

KEYWORD ("vehicles'. "- id's of current vehicles")
CALL (show vehicle ids)

ENDKEYWORD

KEYWORD ('version", "- version of phantom program")
CALL (identifyversion)

ENDKEYWORD

END KEYWORD SELECT
END D-EFINE TABLE

Table 2.5-122: DEFINE-TABLE (printtable)

DEFINE TABLE (parser reset table)
KEYWORDSELECT(" Please confirm...")

KEYWORD ('yes, "- Reset the phantom (WARNING: THIS CLEARS EVERYTHING)")
CALL (parsergbbal-reset)

ENDKEYWORD

KEYWORD (*no', "- Abort reset operation')
ENDKEYWORD

ENDKEYWORDSELECT
END DEFINE TABLE

Table 2.5-123: DEFINETABLE (parserresettable)
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FIELDTABLE (show table)
FIELD (-afl". SALL, - all available information)
FIELD (*composite', SCOMPOSITE, "- composite unit status")
FIELD ('detection-, S DETECTION, "- detection status)
FIELD ("default" SDEFAULT, *- basic vehicle status")
FIELD (-entity-, S-ENTITY, "- entity status-)
FIELD (-airveh-, SAIR, "- air vehicle status")
FIELD ("formation", S_FORMATION, - formation status")
FIELD (*gunner', SGUNNER, "- gunner status)
FIELD (*intervis', SINTERVIS, "- visibility status")
FIELD (*navigatoro, SNAVIGATOR, *- navigator status")
FIELD (safent*, S_SAFENT, "- local entity status")
FIELD (safveh', SSAFVEH, "-local vehicle status)
FIELD ("spotter, SSPOTTER, '- spotter status")
FIELD (Wilot". S_PILOT, "- pilot status)
FIELD (-remote", SREMOTE, "- remote vehicle status")
FIELD ("targeting", S._TARGETING, "- targeting status")
FIELD ("turret, S TURRET, "- turret status")
FIELD (-vehicle, S_VEHICLE, "-vehicle status)
FIELD ("weapons", S_WEAPON, "- weapons status')
FIELD (tactical", S_TACTICAL, "- tactical state*)
FIELD (*report", SREPORTER, "- report status")
FIELD ("driver, SDRIVER, "- driver-)

END FIELD TABLE

Table 2.5-124: FIELDTABLE (show-table)

FIELD TABLE (firestatustable)
FIELD (-hold', FIRESTATUSHOLDFIRE, "- Hold fire*).1 FIELD (-fire", FIRESTATUSFIRE_AT WILL, "- Fire at will')

|ENDFIELD TABLE

Table 2.5-125: DEFINE-TABLE (firestatustable)

I FIELDTABLE (create side table)
FIELD ("blue". distinguishedForcelD,

"- US")
FIELD ("red*, otherForcelD,

"- USSR)
END FIELD TABLE

Table 2.5-126: DEFINE-TABLE (create side table)

DEFINE TABLE (stealth mode)
KEYORDSELECT (" Options for stealth mimic mode")

KEYWORD ("On", "- mimic mode on when stealth attached')
CALL (stealth set mimic on)

ENDKEYWORD

KEYWORD (*Off", "- mimic mode off when stealth attached")
CALL (stealth set mimic off)

END_KEYWORD

ENDKEYWORDSELECT
END DEFINE TABLE

Table 2.5-127: DEFINE TABLE (stealth mode)
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DEFINE TABLE (stealth table)
KEYWORD-SELECT (" Options for the steath')

KEYWORD ("seticc", % set time in seconds for symbolics; drawing of stealth")
GETDECIMAL ("time in seconds")
CALL (stealthi.sesymbolics..drawjick)

END-KEYWORD

KEYWORD ("address", -set site host pair for stealth to talk to*)
GETDECMAL ("site")
GETDECIMAL ("ost")
CALL (stealth site host_.pair)

ENDKEYWORDF

KEYWORD (*teleport", " - send stealth to specified x y location*)
GEIDECIMAL ("X position"
GEIDECIMAL (YV position")
GETDECAL ("math degrees")
CALL (stealth teleport to)

ENDKEYWORD5

KEYWORD ("attach to", "- attach stealth to specified vehicle")
GETDECIMAL(-vehicle id-)
CALL (stealth attach to)

ENDKEYWORD

KEYWORD ('mimic", "- mode for stealth, attach or mimic(default)")
DOKEYWORDTABLE(steafth mode)

END-KEYWORD

ENDKEYWORD SELECT
END D5EFINE TABLE

Table 2.5-128: DEFINE-TABLE (stealth-table)
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DEFINE TABLE (vehicle table)
KEYWTORDSELECT (; Options for the vehicle comnmand!)

KEYWORD ("bong%". -deadly vehicle knpacr)
CALL (vehiclebong..do)

ENDKEYWORD

KEYWORD (*defuer, - woe out a vehicle's fuel supply (TANKS ONLY)')
CALL (vehicle def u.I

ENDLKEYWORD

KEYWORD (lake', -fake resupply a vehicle)
CALL (vehiclefaketresupply)

END-KEYWORD

KEYWORD ("Mir, '- catastrophic vehicle kill")
CALL (vehicle catastrophe)

END KEYWORDF

KEYWORD ("ping", "m mild vehicle Impact")
CALL (vehiclejeng .do)

ENDKEYWORD

KEYWORD ("resupply", "- resupply a vehicle)
GETDECIMAL (lid of vehicle to resupply from")
CALL (vehicle resupply)

ENDKEYWORD

KEYWORD ("show", "- show vehicle status")
GETFEWS (show table)
CALL (show vehicle)

ENDKEYWv.1PD

KEYWORZ: 1,%rgeting", " - adjust targeting parameters")
GETFIEWDS (firestatus table)
GETDECIMAL ("Max engagement range")
CALL (parser setltareting...parameters)

ENDKEYWORDT

END KEYWRD .SELECT
END-1DEFINE TABE

Table 2.S-129: DEFINE-TABLE (vehicle-table)

DEFINETABLE (command table)
KEYWORDSELECT(- Comnmands")

KEYWORD ("create", " - create an echelon")
GETFIELDS (create..side table)
GETSTRING ("vehicle, platoon, company-reinforced, etc.")
GETSTRING ("tank, motorized-rifle, mechanized-infantry, etc.")
GETDECIMAj ("X postion")
GETDECIVAL ("Y position")
GETSTRING ("lormation")
GETDECIMAL (*workstation port number or 0")
CALL (parser create vehicle)

ENDKEYWOR

Table 2.5-130: DEFINE-TABLE (command table) Part 1 of 2
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KEYWORD ("debug%, "- debugging operations')
GEIFELDS (debugging table)

GET ON OR OFF
CALL (toggle debQging)

ENDKEYWORD

KEYWORD (Iexit. "- eit program")
CALL (safexit)

ENDKEYWORD

KEYWORD (*hashing". *- simnet id hashing statistics")
DO_KEYWORDTABLE(hashingjable)

END_KEYWORD

KEYWORD (*heap", "- heap operations")
DOKEYWORDTABLE(heapJable)

END_KEYWORD

KEYWORD ("net", "- network commands")
DOKEYWORDTABLE (net table)

END_KEYWORD

KEYWORD (print', - print commands")
DO KEYWORDTABLE (print-table)

END_KEYWORD

KEYWORD ("quit*, "- exit program')
CALL (saf exit)

ENDKEYWORD

KEYWORD (*reset", "- global phantom reset: "*USE WITH CAUTION')
DOKEYWORDTABLE (parser reset table)

END_KEYWORD

KEYWORD (*message', "- send a message to the Symbolics screen")
GETSTRING ("Message to send")
GETDECIMAL ("Port to send message to")
CALL (parsersendstring)

ENDKEYWORD

KEYWORD ("ser. "- set program parameters")
DOKEYWORDTABLE (set table)

END_KEYWORD

KEYWORD ("stealth", "- stealth operations")
DO KEYWORDTABLE (stealth table)

ENDKEYWORD

KEYWORD ("vehicle". "- vehicle operations")
GETDECIMAL("vehicle id-)
DOKEYWORDTABLE (vehicle table)

END_KEYWORD

END KEYWORDSELECT
END DEFINE TABLE

Table 2.5-130: DEFINETABLE (command_table) Part 2 of 2
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*2.5.2.2 debug.h CSU

/simnet/src/host/debug.h

This CSU contains the bitfield templates for activating various parts of the debugging
printouts while the phantom program is running. In addition to the constant definition
tables, the CSU contains a number of macros that are defined in Appendix A.

Constant Value
D GLOBAL 0xFFFFFFFF
D EVENT 0x00000001
D OBSTACLE 0x00000002
D COLLISION 0x00000004
D GUNNER 0x00000008
D DRIVER Ox00000010
D PILOT /* Anabgous to DRIVER 0x00000010
D NAVIGATOR 0x00000020
D INTERVIS 0x00000040
D TURRET 0x00000080
D WEAPON 0x00000100
D STATION 0x00000200
D VEHICLE 0x00000400
D AIR 0x00001000
D GROUND 0x00002000
D COMPOSITE Ox00008000
D TARGETING 0x00040000
D TACTICAL 0x00100000
D REMOTE 0x00800000
D REPORTER Ox01000000
D MISSILE 0x02000000
D LOADER 0x04000000
D CM 0x08000000

Table 2.5.131: debug.h Debugging Constant Definitions

195



BBN Systems and Technologies SAF Simulation Host CSCI

Constant Value
S PILOT 0x00000001
S NAVIGATOR 0x00000002
S TARGETING 0x00000004
SVEHICLE 0x00000010
SAIR 0x00000020

SFORMATION 0x00000040
S REMOTE Ox00000080
S INTERVIS 0x00000100
S GUNNER 0x00000200
S SAFVEH 0x00000400
S WEAPON 0x00000800
S COMPOSITE Ox00001000
SSTATEUPDATE 0x00002000
S ENTITY 0x00004000
S TURRET 0x00008000
S SAFENT Ox00010000
S TACTICAL 0x00200000
S REPORTER 0x00800000
S DRIVER Ox01000000
S SPOTTER 0x02000000
S DETECTION 0x04000000
S ALL 0xFFFFFFFF
S DEFAULT 1000014412

Table 2.5-132: debug.h Show Constant Definitions
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. 2.6 LOCAL VEHICLES CSC

The local vehicles are those vehicles which are simulated by the SAF Simhost CSCI. The
Local Vehicles CSCI includes code for simulating vehicle maneuver, for determining which
enemy vehicles have been seen and detected, for assessing damage from weapons, for
tracking supply consumption, and for performing resupply operations Each time a vehicle
is ticked by the scheduler, it simulates its activities during the interval from the last time it
ticked to the current time. It processes the packets which are sent to it (such as vehicle
impact packets). It also generates an appearance packet which is sent to the SI4NET
interface. The packet will be sent out on the SIMNET LAN if the state of the vehicle has
changed sufficiently compared to the state of the vehicle's last appearance packet.

Local
Vehicles

CSC
8.6

Local Damage Ground Air Intervisibility
Vehicles CSC Manuever Manuever CSC

Main csc csc
CSC 8.6.2 8.C 8.6.4 8.6.58.6.1 I _

I III

Resupply libpvis UIbdatabase Weapons
CSC CSC CSC CSC

8.6.6 8.6.7 8.6.8 8.6.9

Figure 2.6-1: Local Vehicles CSC Structure

S
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2.6.1 Local Vehicles Main CSC

The Local Vehicles Main CSC [8.6. 1] consists of a single file, the safyvehiclexc CSC
[8.6. 1. 1]. The structure of CSC 8.6.1 is found in the following tables.

Local Vehicles
Main
CSC
8.6.1

sat vehicle.c
CSC

8.6.1.1

create sat~vehicle saf vehicle..o..away sat vehicle start~ticking
csu 8.6.1.1.1 CSU 8.6.1.1.2 CSU 8.6.1.1.3

'jsavehicle t seior '(ge..uie sat vehicle set-lae ma a hcetlprking -
J 86 1.1 -CSU8.6.1.1.58 1 tto CSU 8.6.1.1.

svehicle ttu tprngtgu sat~vehicle~so sa~e ide tarking.
CSU~ 8..11.0CSU 8.6.1.1.118rmt CSU 8.6.1.1.12

saehicle .statusistring saf vehicle~tc sho _age

C7 CSU 8.6.1.1.19 \,.861..2.pparanetr CSU 8.6.12

sFveicre 2f6l 2 Locpp al sVehicle Mallin eCSCl StructurecPart 1 ofn
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sat vehicle next event dsavecesupissat vehicle supplies_ A
CU8.6..12 needed CSU 8.6.1.12 provided CSU 8.6.1.1.30

atvehicleomission sat ehicle~u uselesso sat vehicle collision overy
m e .... 4 S8.6.1.1.1 CSU8.6.1.1.4

Figure ~ ~ S 2.6-3:..3i Loa Veice Mai C SrcuePreuofl2

2.6.1.1 sgenaf ehiclet Csavhclerroe ehcei
/simnet/srehosc/saf.. -vehiclet

T i ie otis te CSm~s whcoeatndairs ecleicigceain eein

sa ehgerprigupy mission ad immueiae commands

0cmitdCU....0 -u86-..1 jCUDOe
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2.6.1.1.1 create saf vehicle CSU

This CSU creates a SAF vehicle.

___________________ Parameters
Parameters TyeWhere Typedef Declared'
forcelD) _________________ basic.h
countryl) unsigned char Standard
countrrvO unsioned char Standard
tactics unsigned char Standard
*unit type Pointer to char Standard

lobPointer to char Standard
battalion unsigned short Standard
company unsigned char Standard
platoon unsi ned char Standard
bumper unsigned char Standard
heading REAL Sim types.h
*position pointer to REAL sim types.h

*onrpointer to Sec. 2.4.3.3
________________SBX CONNECTION VARS __________

percent ammo REAL sim types.h
percent fuel REAL sim types.h

ReturnValues
Return Value IType IMeaning
safobi Ipinter to SAF OBJECT IVehicle created.

_____________________Calls

Function Where Described
find tag Sec. 2.1.1.4.3
generate, vehicle id__________________________
allocate sat vehicle Sec. 2.9.1.2 See Appendix A
deg to rad sim macros.h
ft float Sec. 2.14.1.2.12
heap allocate Sec. 2.14.2.1.1
buff er allocate Sec. 2.14.4.2.12
get me a random fraction Sec. 2.14.3.7.1
allocate safobi Sec. 2.2.2.2
create tickable Sec. 2.2.3.1
ft mnt Sec. 2.14.1.2.11
create entity Sec. 2.9.2.1.1
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SOD
create vehicle Sec. 2.9.2.2.1
oet g3uises Sec. 2.6.1.1.8
saf vehicle set marking Sec. 2.6.1.1.9
init-Grnd entry-list Sec. 2.9.3.1.11
create damage Sec. 2.6.2.1.1 _________________
create turret Sec. 2.6.9.6.1 ___________________

IS GROUNDVEH _____________________

create groundveh Sec. 2.6.3.4.1
Table 2.6-1 is continued on the following page
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Function Where Described
create driver Sec. 2.6.3.2.1
create collision Sec. 2.6.3. 1.1
IS HELl ______________________
create airveh Sec. 2.6.4.6.2
create Dilot Sec. 2.6.4.2.2
s atan2 Sec. 2.14.3.9 See Appendix A
IS PLANE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

create targeting Sec. 2.6.9.3.2
create weapon systems Sec. 2.6.9.8.2
create logistics Sec. 2.6.6.1.1
create detection Sec. 2.6.5.1.1
sat vehicle teleport Sec. 2.6.1.1.7

Table 2.6-1: create saf-vehicle CSU [8.6.1.1.1]

2.6.1.1.2 saf-vehiclego_away CSU

This CSU makes a SAF vehicle go away.

Parameters
Parameters IType IWhere Typedef Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Calls
Function Where Described
generate a deactivate Sec. 2.3.1.1
cancel -fncl grou p Sec. 2.2.1.1.5
destroy tickable Sec. 2.2.3.2
destroy-entity Sec. 2.9.2.1.2
destroy add entry-list Sec. 2.9.3.1.13
destroy vehicle Sec. 2.9.2.2.2
destroy damage Sec. 2.6.2.1.2
destroy-turret Sec. 2.6.9.6.2
destroy- groundveh Sec. 2.6.3.4.2
destroy-airveh Sec. 2.6.4.6.3
destroy driver Sec. 2.6.3.2.2
destroy collision Sec. 2.6.3.1.2
destroy-pilot Sec. 2.6.4.2.4
destroy targeting Sec. 2.6.9.3.3
destroy weapon systems Sec. 2.6.9.8.3
destroy logistics Sec. 2.6.6.1.2
destroy detection Sec. 2.6.5.1.3
buffer deallocate Sec. 2.14.4.2.15
deallocate sat vehicle Sec. 2.9.1.2 See Appendix A
deallocate safobi Sec. 2.2.2.3
unhash sat id I__________________I________

Table 2.6-2: saf-vehi cie go away CSU [8.6.1.1.2]
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2.6.1.1.3 saf vehicle-start-ticking CSU

This CSU starts a timer.

I Parameters
Parameters I Type Were Typedef Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Calls
IFunction IWhere Described
start tickina Sec. 2.2.3.3

Table 2.6-3: sat vehicle start ticking CSU [8.6.1.1.3]

2.6.1.1.4 saf vehicle set superior CSU

This CSU designates the superior vehicle.

S Parameters
Parameters Type Where Typedet Declared
*safobi pinter to SAF OBJECT I Sec. 2.9.1.1
*superior pinter to SAF OBJECT ISec. 2.9.1.1

Calls
Function Where Described
DEBUG COMPOSITE Sec. 2.5.2.2 See Appendix A
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
compositejemove-inferior_ Sec. 2.8.1.3.8
vehicle____________________________
composite -add-inferior_ Sec. 2.8.1.3.7
vehicle I__________________________

Table 2.6-4: saf-vehicl esetsuperior CSU [8.6.1.1.4]

2.6.1.1.5 sat-vehicle-set-leader CSU

T7his CSU designates the leader.

____________________Parameters ____________

Parameters Type Where Typedef Declared
*safobi wointer to SAF OBJECT Sec. 2.9. 1.1

lid unsigned int Standard
xoft int Standard
yof f int Standard
unit lead id unsigned int Standard
unit xoff int Standard
unit vof f int Standard
Vorderer pointer to SAF OBJECT Sec. 2.9. 1.1
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0 Calls
Function Where Described
DEBUG VEHICLE Sec. 2.5.2.2 See Appendix A
OBJ VEHICLEiD Sec. 2.9.1.1 See Appendix A
driver set leader mis Sec. 2.6.3.2.18
driver follow ieader Sec. 2.6.3.2.19
pilot set leader mis Sec. 2.6.4.2.79
pilot ollow leader Sec. 2.6.4.2.80

Table 2.6-5: saf vehicle set lea der CSU [8.6.1.1.51

2.6.1.1.6 sat vehicle teleport to station CSU

Parameters
Parameters IType IWhere Typedef Declared'
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Calls
Function IWhere Described
mission stationpoit Sec. 2.6.3.2.9
pilot-stationpoint ISec. 2.6.4.2.78
sat vehicle teleport Sec. 2.6.1.1.7

Table 2.6-6: sat vehicle-teleport to station CSU [8.6.1.1.61

2.6.1.1.7 sat fveh icl e tele port CSU

___________________________ ParametersI
Parameters TyeWhere Tvpedef Declared
*safobi jJpointer to SAFOBJECT S~ec. 29 .

____________ _ REAL Isimjtypes.h

_____________________Calls

Function Where Described
s atan2 Sec. 2.14.3.9 See Appendix A
coords within database Sec. 2.13.3.1 See Appendix A
tdbjlace vehicle Sec. 2.21.7.20.5
report-error from--tdb once Sec. 2.14.1.2.4
mat rot mnit ISec. 2.6.2.47.1 Vehicles CSCI SDD
update and entry list ISec. 2.9.3.1.12

Table 2.6-7: sat vehicle teleport CSU [8.6.1.1.71

203



BBN Systems and Technologies SAF Simulation Host CSCI

2.6.1.1.8 get-guises CSU

This CSU determines the vehicle guises.

____________________ Parameters
Parameters Type Where Typedef Declared
*table pointer to DATA UNION Sec. 2.1 .1.5
distinguished county unsigned short Standard
other _country unsigned short Standard
*guises pointer to VehicleGuies basic.h

Calls
Function Where Described
it int ISec. 2.14.1.2.11

Table 2.6-8: get guises CSU [8.6.1.1.8]

2.6.1.1.9 saf vehicle set_marking CSU

This CSU sets the vehicle markings.

_____________________Parameters_____________

Parameters Type JWhere Typedef Declared
*safobi pointer to SAF OBJECT Sec. k.9.1.1
battalion unsigned short 1Standard

Icompany unsigned char Standard
platoon Iunsigned char IStandard
bumper I mt IStandard

Table 2.6-9: saf vehicle-set-marking CSU [8.6.1.1.9]

2.6.1.1.10 vehicle status string CSU

Within this CSU, the macro ADDSTRING(s,p,b) is defined. The definition is included
in Appendix A.

Parameters
Parameters IType IWhere Typedef Declared
status int IStandard

ReturnValues
IReturn Value IType I Meaning---but pinter to char IText to be displayed.

Table 2.6-10: vehicle status-string CSU [8.6.1.1.101
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2.6.1.1.11 saf vehicle show CSU

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT I Sec. 2.9.1.1
flags int Standard

Calls
Function Where Described
entity-show Sec. 2.9.2.1.4
vehicle show Sec. 2.9.2.2.4
driver show Sec. 2.6.3.2.43
collision show Sec. 2.6.3.1.4
airveh show Sec. 2.6.4.6.4
pilot show Sec. 2.6.4.2.7
turret show Sec. 2.6.9.6.3
targeting show Sec. 2.6.9.3.5
detection show Sec. 2.6.5.1.5
weapon systems show Sec. 2.6.9.8.5
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
vehicle status string Sec. 2.6.1.1.10

Table 2.6-11: saf vehicle show CSU [8.6.1.1.11]

2.6.1.1.12 saf vehiclesettargetingparameters CSU

This CSU sets the targiting parameters.

Parameters
Parameters Type Where Typedef Declared
"safob pointer to SAF OBJECT Sec. 2.9.1.1
firestatus int Standard
max engagement range REAL sim types.h
marksmanship REAL sim types.h
position x REAL sim types.h
position y REAL sim types.h
radius REAL sim types.h
targets[ I unsigned short Standard

Calls
Function Where Described

,targetina setlarameters Sec. 2.6.9.3.11

Table 2.6-12: sat vehicle-settargetingparameters CSU [8.6.1.1.12]
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2.6.1.1.13 saf vehiclefill_in appearance data CSU

This CSU fills in the appearance data for a vehicle.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*descptr pointer to Sec. 2.4.1.1

VEHICLEAPPEARANCE_
I DESCRIPTOR

Calls
Function Where Described
entity jillin-appearance_ Sec. 2.9.2.1.6
data
vehiclefillin-appearance_ Sec. 2.9.2.2.6
data

Table 2.6-13: saf vehicle fill inappearance data CSU [8.6.1.1.13]

2.6.1.1.14 saf vehicle fill in echelon data CSU

This CSU fills in the vehicle echelon data.

Parameters
Parameters Type Where Typedef Declared
*satobi pointer to SAF OBJECT Sec. 2.9.1.1
*desc.ptr pointer to Sec. 2.4.1.1

VEHICLEECHELON_
DESCRIPTOR

Calls
Function Where Described
OBJVEHICLEID Sec. 2.9.1.1 See Appendix A

Table 2.6-14: saf vehicle fill in echelon data CSU [8.6.1.1.141

2.6.1.1.15 safvehiclefill inposition data CSU

This CSU fills in the vehicle position data.

Parameters
Parameters Type Where Typedef Declared
*safobj pointer to SAF OBJECT Sec. 2.9.1.1
*descjptr pointer to Sec. 2.4.1.1

VEHICLEPOSITION_
DESCRIPTOR
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Function Where Described
Ientity-fill in position data ISec. 2.9.2.1.5
vehicle- fill in psition data Sec. 2.9.2.2.5

Table 2.6-15: saf vehicle fill in position data CSU [8.6.1.1.151

2.6.1.1.16 saf vehicle checkpoint state CSU

Parameters
Parameters jTe lWhere Typedet Declared
*safobi jpointer to SAF OBJECT ISec. 2.9. 1.1

portin nubrI Standard

____ ____ ____ ____ ____Calls

Function Where Described
buffer allocate Sec. 2.14.4.2.12
fill sbx optor header Sec. 2.4.3.2.18
OBJ VEHICLElD Sec. 2.9.1.1 See Appendix A
weapon-systems checkpoint Sec. 2.6.9.8.9
sbx connection_.send-to_ Sec. 2.4.3.2.19
port ________________________
buffer deallocate Sec. 2.14.4.2. 15

Table 2.6-16: ,saf vehicle checkpoint state CSU [8.6.1.1.16]

2.6.1.1.17 saf vehicle-remnit CSU

Ibis CSU reinitializes a SAF vehicle.

____________________Parameters_____________

Parameters Type Where Typedet Declared
*safobi pointer to SAF OBJECT Sec. 2.9. 1.1
loads[Il short Standard
fuel int Standard
status char Standard
x REAL sim types.h_

yREAL sim types.h
bearina REAL sim types-h

____ ___ ___ ____ ___ ___Calls

Function Where Described
weapon-systems reinit [Sec. 2.6.9.8.10
saf vehicle catastrophic kill [Sec. 2.6.1.1.25
sat vehicle mobility kill [Sec. 2.6.1.1.23
saf vehicle-firepower kill [ Sec. 2.6.1.1.22

Table 2.6-17: saf vehicle remnit CSU [8.6.1.1.17]
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2.6.1.1.18 saf vehicle mimic vehicle CSU

This CSU causes a vehicle to mimic another vehicle.

_________________ Parameters
Parameters ITe IWhere Typedef Declared
*safoba pointer to SAF OBJECT I Sec. 2.9.1.1
vid uflSioned int IStandard

Calls
Function Where Described
OBJe VenLd Seea2.c11iSevateei
simne enILEd deatiat 2.9._____1.1 ___See___Appendix______A

.RETYPE VEHICLE Sec. 2.9.3.2 See Appendix A

Table 2.6-18: sat vehicle mimic vehicle CSU [8.6.1.1.181

2.6. 1.1.19 sat vehicle stop mimicing CSU

This CSU causes a vehicle to stop mimicing

Parameters
Parameters Te Where Typedef Declared
*safobo pointer to SAF OBJECT ISec. 2.9.1.1
*new pos jREAL sim tps.h

____ ____ ____ ____ ____Calls

Function Where Described
vec copy jSec. 2.6.2.59.1 Vehicles CSCI SDD
RETYPE VEHICLE Sec. 2.9.3.2 See Appendix A
OBJ VEHICLEID Sec. 2.9.1.1 Sele Appendix A

Table 2.6.19: sat vehicle-stop~mimicing CSU [8.6.1.1.19]

2.6.1.1.20 sat vehicle-tick CSU

Parameters
Parameters I Type I Where Typedef Declared
* safobi IEinter to SAF OBJECT ISec. 2.9.1.1
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e Calls
Function Where Described
tickable note start tick Sec. 2.2.3.6
change tick rate Sec. 2.2.3.5
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
OBJ VELOCITY Sec. 2.9.1.1 See Appendix A
OBJ HULL TO WORLD Sec. 2.9.1.1 See Appendix A
OBJ DIRECTION Sec. 2.9.1.1 See Appendix A
groundveh tick Sec. 2.6.3.4.4
air tick Sec. 2.6.4.6.5
sat-vehiclesend_ Sec. 2.6.1.1.21
appearance
update grid entry-list Sec. 2.9.3.1.12
buffer simple dequeue Sec. 2.14.4.1.15
buffer deallocate Sec. 2.14.4.2.15
saf vyehiclepro sim Sec. 2.6.1.1.39
gunner round flying Sec. 2.6.9.5.6
targeting tick Sec. 2.6.9.3.21
collision tick Sec. 2.6.3.1.6
dnver tick Sec. 2.6.3.2.4
pilot "ick Sec. 2.6.4.2.64
collision dead tick Sec. 2.6.3.1.7
logistics tick Sec. 2.6.6.1.10
max Sec. 2.13.3.5 & Sec. 2.6.7.3 See Appendix A
saftvehicle out oft as Sec. 2.6.1.1.31

Table 2.6-20: saf vehicle-tick CSU [8.6.1.1.20]

2.6.1.1.21 saf vehicle sendappearance CSU

This CSU sends an apOpearance packet over the network.

Parameters
Parameters I Type I Where Typedef Declared
"safobi  I pointer to SAF OBJECT I Sec. 2.9.1.1

Calls
Function Where Described
simnet send appearance I

Table 2.6-21: saf.vehicle send appearance CSU [8.6.1.1.21]
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2.6.1.1.22 saf vehicle firepower kill CSU

This CSU kills a vehicle's firepower.

Parameters
Parameters I TPe [ Where Typedef Declared
*satobJ Ipinter to SAF O5BJECT ISec. 2.9.1.1

Calls
Function Where Described
broadcast apparance data Sec. 2.4.3.2.73
turret fire ower kill Sec. 2.6.9.6.10

Table 2.6-22: sa f-vehicle-rirepower-k ill CSU [8.6.1.1.22]

2.6.1.1.23 saf vehicle-mobility kill CSU

This CSU renders a vehicle iniobile.

Parameters
Parameters I Tp e I Where Typedef Declared
*satobi Ipinter to SAF OBJECT ISec. 2.9.1.1

____ ____ ____ ____ ____Calls

Function Where Described
groundveh-mobility kill Sec. 2.6.3.4.5
sat vehicle catastrophic kill Sec. 2.6.1.1.25
broadcast appearance data Sec. 2.4.3.2.73
composite note leader state Sec. 2.8.1.3.36
composite-inferior-cane.. ec. 2.8.1.3.37
status ____________________________

Table 2.6-23: saf vehicle mobility kill CSU [8.6.1.1.23]

2.6.1.1.24 saf vehicle stop flaming CSU

This CSU causes the vehicle to stop burning.

Parameters
Parameters I Type IWhere Typedef Declared
*safobi Ipinter to SAF OBJECT fSec. 2.9.1.1

Table 2.6-24: saf-vehicle stop flaming CSU [8.6.1.1.24]
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* 2.6.1.1.25 saf vehicle catastrophic kill CSU

This CSU destroys a vehicle.

Parameters
Parameters I TPe I Where Typedet Declared
* safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

____ ____ ____ ____ ____Calls

Function Where Described
groundveh mnobility kill Sec. 2.6.3.4.5

deferred fncl Sec. 2.2.1.1.1
airveh catastrophic kill Sec. 2.6.4.6.7
broadcast appearance data Sec. 2.4.3.2.73
composite-note-leader state Sec. 2.8.1.3.36
compositejinferior_changed.. Sec. 2.8.1.3.37
status _______________________
comnpostejiote member- Sec. 2.8.1.3.38
vehicle has diedI

Table 2.6-25: sat vehicle catastrophic kill CSU [8.6.1.1.25]

2.6.1.1.2 6 sat-vehicie dra in supplies CSU

This CSU decremrents the vehicle's supplies.

Parameters
Parameters I Type I Where Typedef Declared*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Table 2.6-26: sat vehicle drain-supplies CSU [8.6.1.1.261

2.6.1.1.27 sat vehicle-sudden stop CSU

This CSU causes a vehicle to stop suddenly.

Parameters
Parameters I Type [ Where Typedet Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Table 2.6-27: sat vehicle sudden stop CSU [8.6.1.1.27]

2.6.1.1.28 sat vehicle next event id CSU

This CSU returns the id for the next event.

Parameters
Parameters I Tye I Where Typedet Declared

* safobj Ipinter to SAF OBJECT ISec. 2.9.1.1
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ReturnValues
IReturn Value IType Meaning
safobj->vehicle->network lint nNexxt event id.
event I

Table 2.6-28: saf vehicle next event id CSU [8.6.1.1.281

2.6.1.1.29 saf vehicle supplies needed CSU

This CSU determines if a vehicle is out of fuel.

[ Parameters
IParameters IType IWhere Typedef Declared
Isaobe pinter to SAF OBJECT Sec. 2.9.1.1
[numJptr Ipointer to int IStandard

I _su tr pinter to Munitionuantit baih

Table 2.6-29: saf-vehicle~supplies needed CSU [8.6.1.1.29]

2.6.1.1.30 saf vehicle supplies provided CSU

This CSU resupplies a vehicle.

Parameters Type Paaetr Where Typedet Declared'
* safobi pinter to SAF OBJECT Sec. 2.9. 1.1
numn it IStandard
*sup-ptr pinter to Munitionuantit baih

SCalls

Function Where Described
composite note leader state Sec. 2.8.1.3.36
composite-nferior changed-.. Sec. 2.8.1.3.37
status _____________________________

Table 2.6-30: saf-vehicle~supplies provided CSU [8.6.1.1.30]

2.6.1.1.31 saf vehicle-out of gas CSU

This CSU causes a vehixle to run out of gas.

Parameters
Parameters I Type I Where Typedef Declared
Esaffbi IIpinter to SAF OBJECT ISec. 2.9.1.1
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i Calls

Function Where Described
DEBUG VEHICLE Sec. 2.5.2.2 See Appendix A
composite note leader state Sec. 2.8.1.3.36
composite_inferiorchanged_ Sec. 2.8.1.3.37
status

Table 2.6.31: saf.vehicle-out-of.gas CSU [8.6.1.1.31]

2.6.1.1.32 saf vehicle out of ammo CSU

This CSU causes a vehicle to run out of ammunition.

Parameters
Parameter7 IType 1 Where Typedef Declared
*safob6 pointer to SAF OBJECT Sec. 2.9.1.1

Calls
Function I Where Described
DEBUG VEHICLEI Sec. 2.5.2.2 See Appendix A

Table 2.6-32: saf vehicle out of ammo CSU [8.6.1.1.32]

.2.6.1.1.33 saf vehicle fake-resupply CSU

This CSU fakes a vehicle resupply.

Parameters
Parameters IType [ Where Typedef Declared
*safobi  pointer to SAF OBJECT Sec. 2.9.1.1

Calls
Function Where Described
composite note leader state Sec. 2.8.1.3.36
cornposite-jnferior changed Sec. ? 5.1.3.37
status
DEBUG VEHICLE Sec. 2.5.2.2 See Appendix A
weapon systems rearm Sec. 2.6.9.8.8

Table 2.6-33: saf vehicle fakeresupply CSU [8.6.1.1.33]

2.6.1.1.34 saf vehiclegenerate status report CSU

This CSU prints out a status report about a SAF vehicle.

Parameters I Type P Where Typedef Declared
1safobi I pointer to SAF OBJECT Sec. 2.9.1.1
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Function Where Described
buffer allocate Sec. 2.14.4.2.12
vec maa3 sim niacros.h
OBJ VELOCITY Sec. 2.9.1.1 See Appendix A
OB3J POSITION Sec. 2.9.1.1 See Appendix A
tdb-aiv xy-get utm Sec. 2.21 .7.24.3
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A
sbxprinff Sec. 2.4.3.2.8
OWJ VEHICLEID Sec. 2.9.1.1 See Appendix A
OBJ_-OWNERPORTNUMB Sec. 2.9.1.1 See Appendix A
ER__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

clear-weapons status Sec. 2.6.9.8.11
add weapons status Sec. 2.6.9.8.12
fill sbx opfor header Sec. 2.4.3.2.18
driver -executing-immediate_ Sec. 2.6.3.2.15
command
pilot -executing-immediate_ Sec. 2.6.4.2.72
command _________________________
mps to kph Sec. 2.13.3.1 See Appendix A
mps-to-knots Sec. 2.13.3.1 See Appendix A
vehicle status string Sec. 2.6.1.1.10
sbx-connection-send-to_ Sec. 2.4.3.2.19
port I________________I_______
buffer deallocate ISec. 2.14.4.2.15

Table 2.6-34: saf-vehicle generate_status_report CSU [8.6.1.1.34]

2.6.1.1.35 saf-vehicle-remove-vehicles CSU

This CSU removes the designated number of vehicles from the active list.

S Parameters
Parameters IT e Where Typedef Declared
*safobi .pointer to SAF OBJECT Sec. 2.9. 1.1
num int IStandard
v listf I unsigned mnt Standard

_____________________Calls

Function Where Described
driver remove vehicles .Sec. 2.6.3.2.3
pilot-remove vehicles .Soc. 2.6.4.2.5
collision remove vehicles .Sec. 2.6.3.1.3
logistics remove vehicles .Sec. 2.6.6.1.3
detection remove vehicles Sec. 2.6.5.1.4

Table 2.6-35: saf-vehicle remnove vehicles CSU 18.6.1.1.351
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. 2.6.1.1.36 safvehicle vehicle impact CSU

This CSU causes a vehicle to be impacted by a round.

Parameters
Parameters Type Where Typedef Declared
"safobj pointer to SAF OBJECT Sec. 2.9.1.1
"spdu pointer to SimulationPDU p sim.h

Calls
Function Where Described
damage vehicle im act Sec. 2.6.2.1.4

Table 2.6-36: saftvehicle vehicleimpact CSU [8.6.1.1.36]

2.6.1.1.37 saf vehicle vehicle rammed CSU

This CSU causes two vehicles to collide.

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAFOBJECT Sec. 2.9.1.1
"spdu pointer to SimulationPDU p-sim.h

e Calls

Function Where Described
damage vehicle rammed Sec. 2.6.2.1.5
collision vehicle rammed Sec. 2.6.3.1.12

Table 2.6-37: sat vehicle-vehicle rammed CSU [8.6.1.1.37]

2.6.1.1.38 saf vehicle indirect fire CSU

This CSU causes a vehicle to be hit by indirect fire.

Parameters
Parameters Type Where Typedef Declared
"safobi ointer to SAF OBJECT Sec. 2.9.1.1
"spdu pointer to SimulationPDU p sim.h

Calls
Function Where Described
damage indirect fire Sec. 2.6.2.1.6

Table 2.6-38: saftvehicle indirect fire CSU [8.6.1.1.38]
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2.6.1.1.39 saf vehicle pro-sim CSU

This CSU generates protocol data units.

Parameters
Parameters Type Where T pedef Declared
*salobi Ipointer to SAF OBJECT ISec. 2.9. 1.1
*spdu pinter to SimulationPDU psim.h

Errors
Error Name I Reason for Error
Bad packet typ ... for ... IUnknown packet me.

____ ___ ___ ____ ___ ___Calls

Function Where Described
saf vehicle vehicle impact Sec. 2.6.1.1.36
saf vehicle indirect fire Sec. 2.6.1.1.38
saf vehicle vehicle rammed Sec. 2.6.1.1.37 ___________________

logistics..suppiy...ofer_ Sec. 2.6.6.1.9
received___________________________
logistics .supply...offer_ Sec. 2.6.6.1.8
canceled __________________________

JERROR OUT Sec. 2.5.2.2 See Appendix A
OBJ VEHICLEID ISec. 2.9.1.1 See Appendix A

Table 2.6-39: saf vehicle pro sim CSU [8.6.1.1.39]

2.6.1.1.40 saf vehicle-mission-completed CSU

This CSU sets the status of a mission to be complete.

Parameters
Parameters I Type I Where Typedef Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1 .1

____________________ ReturnValues
Return Value Type Meaning
driver mission compieted( ...) it Response if driver.
pilot mission completed( ...) mt Response if pilot.
TRUE int Mission completed.

_____________________Calls

Function Where Described
driver mission-completed Sec. 2.6.3.2.16
pilot mission completed Sec. 2.6.4.2.77

Table 2.6-40: saf vehicle.-mission completed CSU [8.6.1.1.40]
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* 2.6.1.1.4 1 saf vehicle useless CSU

This CSU returns TRUE if a vehicle is unavailable and returns FALSE if it is available.

S ~~~~~Parameters ___________

Parameters Type IWhere Typedef Declared
*safobe pointer to SAF OBJECT ISec. 2.9.1.1
whos, asking pointer to SAF OBJECT TSec. 2.11

ReturnValues_____________
Return Value Type Meaning
TRUE int Vehicle is not available for use.
FALSE int Vehicle is available for use.
(saf-vehicle->supenior 1. int Vehicle is not available if it is
whos...asking) && composite_.. not the company asking and
executing..order(saf_ the platoon is busy.
vehicle->superior) I_____________ I_____________

____ ___ ___ ____ ___ ___Calls

Function Where Described
driver-executingjImmediate_ Sec. 2.6.3.2.15
command___________________________
pilot -executing~immediate_ Sec. 2.6.4.2.72
command _________________________
composite executing order ISec. 2.8.1.3.35

Table 2.6-41: saf-vehicle-useless CSU [8.6.1.1.41]

2.6.1.1.42 saf vehicle-collision over CSU

This CSU ends a collision.

Parameters
Parameters Type Where Typedef Declared
*satobi pinter to SAF OBJECT Sec. 2.9. 1.1
*box pinter to RECT Sec. 2.

driver resume from collision ISec. 2.6.3.2.26

Table 2.6-42: sat vehicle collision over CSU [8.6.1.1.42]

2.6.1.1.4 3 saf vehicle d oing collision stuff CSU

This CSU disengages a vehicle from a collision.

Parameters
Parameters T Tpe TI Where Typedet Declared
safob Ipinter to SAF OBJECT ISec. 2.9.1.1
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Return Value I Type Ieun~le Meaning
collision diser aqin( ... I mt Collision status.

Calls
Function IWhere Described
collision disen aming Sec. 2.6.3.1.5

Table 2.6-43: saf vehicle doing collision stuff CSU [8.6.1.1.43]

2.6.1.1.44 saf vehicle simulator in command CSU

Parameters
Parameters Ty e WherefT edef Declared
*safob' Ipinter to SAF OBJECT ISec. 2.9.1.1

ReturnValues
Return Value IType IMeaning
(saf object-Adnver &&driver_ imt
simulator in command( ... ) I11

driver simulator in command ISec. 2.6.3.2.12

Table 2.6-44: saf vehicle simulator-in command CSU [8.6.1.1.441

2.6.1.1.45 saf-vehicle~rejoin unit CSU

This CSU causes a vehicle to rejoin its unit.

Parameters -:: Type Paaetr - where, Typedef Declared
*safobw Ipinter to SAF OBJECT ISec. 2.9.1.1

Table 2.6-45: saf-vehicle rejoin unit CSU [8.6.1.1.45]
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2.6.1.1.46 saf vehicle execute overlay CSU

This CSU causes a vehicle to execute the designated overlay.

____________________Parameters ____________

Parameters [Type Where Typedef Declared
*safobi jpointer to SAF OBJECT Sec. 2.9. 1.1
*overlay [pointer to OVERLAY Sec. 2.10.2.2
*cm pointer to Sec. 2.10.2.2

[CONTROL MEASUREI

____ ____ ____ ____ ____Calls

Function Where Described
composite note leader state :Sec. 2.8.1.3.36
driver execute overlay Sec. 2.6.3.2.17
pilot execute overlay Sec. 2.6.4.2.85
composite-inferior-changed.-I Sec. 2.8.1.3.37
status _____________________________

Table 2.6-46: saf-vehicle-execute overlay CSU [8.6.1.1.46]

2.6.1.1.47 saf vehicle cancel-overlay CSU

This CSU cancels an overlay.

Parameters I Type Paaetr Where Typedef Declared
*safobj Ipinter to SAF OBJECT ISec. 2.9.1.1

_____________________Calls

Function Where Described
composite note leader state .Sec. 2.8.1.3.36
driver stop mission Sec. 2.6.3.2.20
pilot stop mission Sec. 2.6.4.2.82

composite-inerior-changed. Sec. 2.8.1.3.37
status _______________1______________

Table 2.6-47: saft vehicle-cancel overlay CSU [8.6.1.1.47]

2.6.1.1.48 saf vehicle set-route CSUJ

This CSU sets the route for the vehicles to follow.

S ~~~~~~~Parameters_____________
Parameters Type IWhere Typedef Declared
*safobi pointer to SAF OBJECT ISec. 2.9. 1.1
*route pointer to ROUTE jSec. 2.10.2.5
*routepoint pointer to FtOUTEPOINT ISec. 2.10.2.5
'orderer 11pointer to SAF OBJECT I Sec. 2.9.1.1
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Errors
Error Name I Reason for Error
ERROR ABORT No pilot or driver for vehicle.

Calls
Function Where Described
driver set routeI Sec. 2.6.3.2.22
pilot-set route Sec. 2.6.4.2.81

Table 2.6-48: saf vehicle set route CSU [8.6.1.1.48]

2.6.1.1.49 safvehicle-setspeed CSU

This CSU sets the vehicle speed.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1

speed REAL I sim types.h

ReturnValues
Return Value Type Meaning
driver set speed int Speed set by driver.
pilot set speed int Speed set by pilot
FALSE int There is no driver or pilot.

Calls
Function Where Described
driver set speed Sec. 2.6.3.2.23
pilot set-speed Sec. 2.6.4.2.83

Table 2.6-49: safvehicle_set_speed CSU [8.6.1.1.491

2.6.1.1.50 safvehicle set direction CSU

This CSU sets the vehicle direction.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
direction int Standard

Calls
Function Where Described

driver set direction Sec. 2.6.3.2.24

Table 2.6-50: saftvehicle set direction CSU [8.6.1.1.501
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2.6.1.1.51 saf veh icl e reset stati on kee per CSU

This CSU resets the station keeper.

Parameters
Parameters IType I Where Typedef Declared
*safob* Ipinter to SAF OBJECT ISec. 2.9.1.1

Calls
Function Where Described
driver forget about forps ISec. 2.6.3.2.21

follwer et fllowSec. 2.6.4.3.10

Table 2.6-51: saf vehicle reset station keeper CSU [8.6.1.1.51]

2.6.1.1.52 saf vehicle-halt CSU

This CSU causes a vehicle to stop.

Parameters [Type PaaeesWhere Typedef Declagred
* safobi [pointer to SAF OBJECT ISec. 2.9.1.1*orderer [ inter to SAF OBJECT Sec. 2.9.1.1

_ _ _ _ _ _Calls

Fuuction fWhere Described
composite note leader state Sec. 2.8.1.3.36
driver halt cmd Sec. 2.6.3.2.27
compositeinferior-changed.. Sec. 2.8.1.3.37
statust

Table 2.6-52: saf vehicle-halt CSU [8.6.1.1.52]

2.6.1.1.53 saf vehicle change speed CSU

T7his CSU changes the speed of a vehicle.

____________________Parameters

Parameters Type IWhere Typedef Declared
*safobi winter to SAF OBJECT Sec. 2.9. 1.1
speed REAL Isim types.h
*orderer pinter to SAF OBJECT Sec. 2.9. 1.1

____ ___ ___ ____ ___ ___Calls

Function Where Described
driver change speed cmd Sec. 2.6.3.2.33

1pilot change speed im Sec. 2.6.4.2.68

Table 2.6-53: saf-vehicle change speed CSU [8.6.1.1.53]
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2.6.1.1.S4 saf vehicle follow vehicle CSU

This CSU causes a vehicle to follow a designated vehicle.

____________________Parameters ____________

Parameters Type Where -Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
vid unsigned mnt Standard
xoff int Standard
yoff int Standard
*orderer - =pinter to SAF OBJECT S-ec.2.9.1.1

Calls
Function _______ Where Described
composite note leader state Sec. 2.8.1.3.36
driver follow vehicle cmd Sec. 2.6.3.2.28
pilot ollow vehicle im Sec. 2.6.4.2.73
compositejnferior _changed.. Sec. 2.8.1.3.37

Table 2.6-54: saf vehicle-follow-vehicle CSU [8.6.1.1.54]

2.6.1.1.55 saf vehicle goto point CSU

This CSU causes a vehicle to go to a designated point.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT :Sec. 2.9. 1.1
x REAL sim- types h
____________ REAL sim typs.h
backwardp int Standard
orderer pointer to SAF OBJECT Sec. 2.9.1.1

____ ___ ___ ____ ___ ___Calls

Function Where Described
composite-note leader state Sec. 2.8.1.3.36
driver goto point cmd Sec. 2.6.3.2.29
pilot goto-point- im Sec. 2.6.4.2.69
compositeinferior-changed_ Sec. 2.8.1.3.37
status _____________________________

Table 2.6-55: sat vehicle goto point CSU [8.6.1.1.55]
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2.6.1.1.56 sat vehicle resume mission CSU

This CSU causes a mission to be resumed.

PaParameters
*safobi pointer to SAF OBJECT ISec. 2.9.1.1
*orderer pointer to SAF OBJECT ISec. 2.9.1.1

Function Where Described
composite note leader state Sec. 2.8.1.3.36
driver resume mission cmd Sec. 2.6.3.2.31
pilot cancel immediate Sec. 6.4.2.71
compositejnfeior_changed.. Sec. 2.8.1.3.37
status__________________________

Table 2.6-56: sat vehicle resume mission CSU [8.6.1.1.56]

2.6.1.1.57 sat vehicle face direction CSU

____________________ Parameters
Parameters JType Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
mathradians jREAL sim typs.h
*orderer pointer to SAF OBJECT Sec. 2.9.1.1

____ ____ ____ ____ ____Calls

Function Where Described
composite note leader state Sec. 2.8.1.3.36
driver face direction cmd Sec. 2.6.3.2.30
pilot ace direction im sec. 6.4.2.74
composite-inferior-changed.. Sec. 2.8.1.3.37
status _____________________________

Table 2.6-57: sat vehicle face direction CSU [8.6.1.1.57)

2.6.1.1.58 sat vehicle est position CSU

This CSU estimates vehicle location when time occurs.

Parameters
IP arameters IType IWhere Typedef Declared[ safobi pinter to SAF OBJECT Sec. 2.9. 1.1

time Iunsigned IStandardI
[location VECTOR sim tv s.h
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____ ___ ___ ____ ___ ___Calls

Function Where Described
vec scale Sec. 2.6.2.64.1 Vehicles CSCI SDD
OBJ VELOCITY Sec. 2.9. 1.1 See Appendix A

Ivec add Sec. 2.6.2.57.1 Vehicles CSCI SOD
OBJ POSITION jSec. 2.9.1.1 See Appendix A

Table 2.6-58: saf vehicle-est position CSU [8.6.1.1.58]

2.6.2 Damage CSC

The Damage CSC [8.6.2] consists of a single file, the damagexc CS C [8.6.2. 11. The
structure of CSC 8.6.2 is found in the following table.

Damage
oSG

8.6.2

damage.c

CSU 86.2.14 . 1 CSU8.6.2.16

creat-dam g ur 2.6-4: Damage CSC Structure

2.6.2.1 d8m..2. CSC..212 008....

/sim n/srehicledamaec aaeidr

This CSC contains the code which handles the damage calculations for vehicles.

The square of the maximum damage range is defined as a constant of 4900 (#define

MAXDAMAGERANGE2 4900 /* 70 meters *)
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2.6.2.1.1 create-damage CSU

This CSU creates damage. 0

Parameters
Parameters Type Where Typedef Declared
id unsigned int Standard
*table pointer to DATA UNION Sec. 2.1.1.5

ReturnValues
Return Value Type Meanln
damage I pointer to DAMAGE VARS Damage created.

Calls
Function Where Described
allocate damage Sec. 2.9.1.2 See Appendix A
ft symbol Sec. 2.14.1.2.13
find tag Sec. 2.1.1.4.3
ft float I Sec. 2.14.1.2.12

Table 2.6-59: create-damage CSU [8.6.2.1.1]

2.6.2.1.2 destroydamage CSU

. This CSU calls deallocate_damage.

Parameters
Parameters I Type I Where Typedef Declared
"damaae pointer to DAMAGE VARS Sec. 2.

Calls
Function I Where Described
deallocate damae I Sec. 2.9.1.2 See Appendix A

Table 2.6-60: destroydamage CSU [8.6.2.1.2]

2.6.2.1.3 damagestring CSU

This CSU returns a string which describes the damage sustained by a vehicle.

Parameters
Parameters iType w here Typedef Declared
d It Standard
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_____ _____ _____ _____Return Values_ _ _ _ _ _ _ _ _ _ _ _

Return Value Type Meaning
"no damage" pointer to char No damage.
"catastrophic damnage" pointer to char Catastrophic damage.
"mobility damage" pointer to char Mobility damage.
"firepower damnae" pointer to char Firepower damnage.
"unknown damage" Ipointer to char Damage unknown.

Table 2.6-61: damage-string CSU [8.6.2.1.3]

2.6.2.1.4 damage vehicle-impact CSU

This CSU determines the damage to a vehicle caused by an impact.

_____________________ Parameters
Parameters Type Where Typedef Declared*safobi pointer to SAF OBJECT ISec. 2.9. 1.1*spdu pinter to SimnulationPDU psim.h

SCalls

Function ________ Where Described
get me a random fraction Sec. 2.14.3.7.1

predicate impact hook Sec. 2.10.1.3.7
database df damage auery Sec. 2.6.8.6.10
DEBUG VEHICLE Sec. 2.5.2.2 See Appendix A
damage -stri ng Sec. 2.6.2.1.3

sat vehicle catastrophic kill Sec. 2.6.1.1.25

saf vehicle mobility kill Sec. 2.6.1.1.23
sat vehicle firepower kill Sec. 2.6.1.1.22

Table 2.6-62: damage vehicle impact CSU [8.6.2.1.4]

2.6.2.1.5 damage vehicle-rammed CSU

T1his CSU determines the daminage to a vehicle that was involved in a collision.

Parameters
Parameters Type Where Typedef Declared
I safobi Ipointer to SAF OBJECT ISec. 2.9.1.1
'spdu pinter to SirnulationPDU psim.h
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S0 Calls
Function Where Described
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
sat id from simnet id__________________________
aet me a random traction Sec. 2.14.3.7.1
DEBUG VEHICLE Sec. 2.5.2.2 See Appendix A
IS HELl _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IS PLANE ____________________

OBJ VEHICLESTATUS Sec. 2.9.1.1 See Appendix A
Isat vehicle- mobility -kill Sec. 2.6.1.1.23
simnet send status change I_________________________

Table 2.6-63: damage vehicle ramnmed CSU [8.6.2.1.5]

2.6.2.1.6 damage indirect fire CSU

This CSU determines the damage from indirect fire.

____________________ Parameters
Parameters ITe ---- Where Typedef Declared
*safobi pointer to SAF OBJECT ISec. 2.9. 1.1
*spdu pinter to SimulationPDU pim.h

____ ___ ___ ____ ___ ___Calls

*Function Where Described
OBJ VEHiCLEID Sec. 2.9.1.1 See Appendix A
OBJ POSITION Sec. 2.9. 1.1 See Appendix A
OBJ VEHICLESTATUS Sec. 2.9.1.1 See Appendix A
sat id from simnet d
range squared Sec. 2.14.3.5.10
get me a random fraction Sec. 2.14.3.7.1
database it damage query Sec. 2.6.8.7.6
DEBUG VEHICLE Sec. 2.5.2.2 See Appendix A
sat vehicle catastrophic kill Sec. 2.6.1.1.25
simnet send status change
sat vehicle mobility kill Sec.- 2.6.1.1.23
sat vehicle firepower kill Sec. 2.6.1.1.22

Table 2.6-64: damage indirect fire CSU [8.6.2.1.6]
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2.6.3 Ground Maneuver CSC

Gru633grude~

Figue 26-5 GrunManeuver CS Stuur

2.6.31 colisi8.6.3S

/sme/rtcollisiondi.c S8.33grudec

T7his CSC contains the code which handles collisions for vehicles.

collisionxc
CSC

8.6.3.1

create-collision destroyc.ollision c so~eoey ce
= CSU 8.6.3.1.1 CSU 8.6.3.1.2 1/CSU 8.6.3.1.3

ionso J( collision -disengaging collision -tickcolso sh 4SU.63..5 )CI863..C 8.6.3.1.4 _____________ 8.6.8..311.

collision dead-tick detect imminent collision_ staretavoidingcolsn
CSU 8.6.3.1.7 tick CSU 8.6.3.1.8 tck CSU 8.6..1.

Figue 26-6coolliosioCn Stucuehil-ani~

det ct uidin~ o~ pah Stat-a oiing ho s;2 C
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In addition, the file contains the following constant definitions.

Constant Value
COLLISION STATE WATCHING 1
COLLISION STATE AVOIDING VEHICLE 2
COLLISION STATE AVOIDING HOUSE 3
COLLIISION STATE DISENGAGING 4
COLLISION DISTANCE 6.0
COLLISION DISTANCE WITH LEEWAY 7.0
DISENGAGE TIME 3.0
DISENGAGE MPS -7.0
SCOOT MPS 2.0
AVOIDANCE DISTANCE 100.0
CRITICAL TIME SECS 4.0
HOUSE LOOKAHEAD TIME 5.0
OBSTACE EXPANSION 3 / INT*/
SKIRT DISTANCE 16.0

Table 2.6-x: collision.c Constant Definitions

2.6.3.1.1 create-collision CSU

This CSU allocates memory for and initializes a COLLISIONVARS structure.

Parameters
Parameters I Type I Where Typedef Declared
*collision I pointer to COLLISION VARS Sec. 2.9.1.2

ReturnValues
Return Value ITyPe [MeanIng
collision pointer to COLLISION VARS Created collision.

Calls
Function Where De3crlbed
allocate collision Sec. 2.9.1.2 See Apendix A

Table 2.6-65: create-collision CSU [8.6.3.1.11

2.6.3.1.2 destroy_collision CSU

This CSU destroys a collision through a call to CSU deallocate_collision.

Parameters
Parameters I Type Where Typedef Declared
"collision pointer to COLLISION VARS Sec. 2.9.1.2
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Calls
Function I Where Described
deallocate collision Sec. 2.9.1.2 See Appendix A

Table 2.6-66: destroy-collision CSU [8.6.3.1.2]

2.6.3.1.3 collision remove vehicles CSU

This CSU causes a collision to be removed.

Parameters
Parameters Type Where Typedef Declared
*collision pointer to COLLISION VARS Sec. 2.9.1.2
num int Standard
v list[ I unsigned int Standard

Calls
Function Where Described
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A

Table 2.6-67: collision remove vehicles CSU [8.6.3.1.3]

2.6.3.1.4 collision-show CSU

This CSU causes the vehicle to avoid a collision.

Parameters
Parameters Type Where Typedef Deciared
*collision pointer to COLLISION VARS Sec. 2.9.1.2
flags int Standard

Calls
Function Where Described
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A

Table 2.6-68: collision-show CSU [8.6.3.1.4]

2.6.3.1.5 collisiondisengaging CSU

This CSU sets the collision state to COLLISIONSTATEDISENGAGING.

Parameters _

Parameters I Type I Where Typedef Declared
*collision pointer to COLLISION VARS Sec. 2.9.1.2

2 ~O



BBN Systems and Technologies SAF Simulation Host CSCI

ReturnValues
Return Value Type Meaning
collision->state == int Collision state is set to the
COLLISION_STATE_ value for disengaging.
DISENGAGING

Table 2.6-69: collision-disengaging CSU [8.6.3.1.5]

2.6.3.1.6 collision tick CSU

This CSU processes collisions for vehicles which are mobile. It returns FALSE if no
collision has occurred. It rerurns a pointer to the collision state otherwise.

Parameters
Parameters Type Where Typedef Declared
*safob i  pointer to SAF OBJECT Sec. 2.9.1.1

ReturnValues
Return Value Type Meaning
FALSE int No collision.
collision->state != int No collision if collision state is
COLLISIONSTATE_ set to the value for watching.
WATCHING Collision otherwise.

_ _ _Calls

Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A
OBJ FORCEID Sec. 2.9.1.1 See Appendix A
saf vehiclesimulator in com Sec. 2.6.1.1.44
mand _
sbx printf Sec. 2.4.3.2.8
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
OBJOWNERPORTNUMB Sec. 2.9.1.1 See Appendix A
ER
saf vehicle sudden-stop Sec. 2.6.1.1.27
composite halt Sec. 2.8.1.3.43
saf vehicle halt Sec. 2.6.1.1.52
DEBUG COLLISION Sec. 2.5.2.2 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
saf vehicle collision over Sec. 2.6.1.1.42
detect collision tick Sec. 2.6.3.1.13
start disengaging Sec. 2.6.3.1.14
detect building onoath tick Sec. 2.6.3.1.10
start avoiding house Sec. 2.6.3.1.11
detectimminentcollision_ Sec. 2.6.3.1.8
tick
start avoidi ncollision Sec. 2.6.3.1.9
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
FARTHER3 Sec. 2.14.3.9 See Appendix A

Table 2.6-70: collisiontick CSU [8.6.3.1.6]
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2.6.3.1.7 collision dead tick CSU

This CSU processes collisions for vehicles which cannot move. If it detects a collision, it
reports it. It does not report it again unless the driver actually disengages and re-collides.

Parameters
Parameters IType I Where Typedef Declared
'sat ob* Ipinter to SAF OBJECT ISec. 2.9.1.1

____ ____ ____ ____ ____Calls

Function Where Described
OBJ POSITION Sec. 2.9.1.1 See Appendix A
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
FARTHER3 Sec. 2.14.3.9 See Appendix A
DEBUG. COLLISION Sec. 2.5.2.2 See Appendix A
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
detect collision tick Sec. 2.6.3.1.13

Table 2.6-71: collision dead tick CSU [8.6.3.1.7]

2.6.3.1.8 detect imminent-collision tick CSU

This CSU looks for an immninent collision and, if it finds one, sets the appropriate variables
in collision and returns TRUE.

ParametersTypeParameters Where Typedef Declared
*saobipointer to SAF OBJECT Sec. 2.9. 1.1

*collision ______ pointer to COLLISION VARS Sec. 2.9.1.2
_______________ pointer to ENTITY VARS Sec. 2.9.1.2

_____________________ReturnValues_____________

Return Value Type Meaning
TRUE i mt Collision is imminent.
FALSE int jCossision is not imminent.

____ ___ ___ ____ ___ ___Calls

Function Where Described
FORVEHICLESWITHINN_ Sec. 2.9.3.2 See Appendix A
GRIDS Do _____________________

OBJ POSITION Sec. 2.9.1.1 See Appendix A
OBJ VELOCITY Sec. 2.9.1.1 See Appendix A
FARTHER2 Sec. 2.14.3.9 See Appendix A
phase two collision check Sec. 2.6.3. 1.15
DEBUG COLLISION Sec. 2.5.2.2 See Appendix A
vec copy _________________________
OBJ VEHICLEID Sec. 2.9.1 .1 See Appendix A

Table 2.6-72: detect-imminent-collision-tick CSU 18.6.3.1.8]
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2.6.3.1.9 start avoiding_collision CSU

This CSU chooses a speed and direction to avoid a collision.

S Parameters
Parameters Type Where Typedef Declared
*collision pointer to COLLISION VARS Sec. 2.9.1.2
'saf-vehicle pointer to ISec. 2.9.1.2

________________SAF VEHICLE VARS
*entity Ipinter to ENTITY VARS ISec. 2.9.1.2

Calls
Function Where Described
interior...angle~between_vect Sec. 2.14.3.5.8
ors _________________________
almost eq Sec. 2.14.3.9 See Appendix A
VEC LONGER2 Sec. 2.14.3.9 See Appendix A
which side ISec. 2.14.3.5.9
v ec z rotate ISec. 2.

Table 2.6-73: start-avoiding collision CSU [8.6.3.1.9]

2.6.3.1.10 detect-building on path tick CSU

This CSU looks for a building on the vehicle's path and, if it finds one, sets the appropriate
* variables in collision and returns TRUE.

Parameters
Parameters Type Where Typedef Declared
*safob* pointer to SAF OBJECT Sec. 2.9. 1.1

*collision pointer to COLLISION VARS Sec. 2.9.1.2
'sa-vehicle pointer to Sec. 2.9.1.2

________________SAF VEHICLE VARS I__________

*entity Ipointer to ENTITY VARS ISec. 2.9.1.2

ReturnValues_____________
Return Value Type IMeaning
TRUE lint IBuilding is on path.
FALSE int No building is on path.

____ ____ ____ ____ ____Calls

Function Where Described
buildings thru Sec. 2.12.1.17.1
DEBUG COLLISION Sec. 2.5.2.2
OBJ VEHICLElD Sec. 2.9. 1.1

Table 2.6-74: detect building on path tick CSU [8.6.3.1.10)
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2.6.3.1.11 start avoiding house CSU

This CSU chooses a speed and dir-cton to avoid a house.

___________________ Parameters
Parameters Type Where Typedef Declared
*collision pinter to COLLISION VARS Sec 2.9.1.2
*sal_vehicle Ipointer to jSec. 2.9.1.2

________________ AF VEHICLE VARS
*entity I winter to ENTITY VAR S Ij Sec. 2.9.1.2

____ ____ ____ ____ ____Calls

Function JWhere Described
choose skirt-point jSec. 2.6.3.1.16
vec sub Sec. 2.6.2.65.1 Vehicles CSCI SDD
vec: normalize Sec. 2.6.2.63.1 Vehicles CSCI SDD

Table 2.6-75: start avoiding house CSU [8.6.3.1.111

2.6.3.1.12 collision vehicle rammed CSU

This CSU accepts a report that a collision occurred and notes the information for the next
tick.

Parameters Type PaaeesIWhere Typedef Declared
'collision pointer to COLLISION VARS . Sec. 2.9.1.2
'satpehcl pointer to Sec.tinPU 2.9.1.2

Ientity poiteLtoENITY VR Sec. 2.9.1.2 e ppni

Tabe .676 cllsin-ehcl-rmmd SU[8234112
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_____________________Return Values
Return Value [Te LMearilf
TRUE [mt Collision hass occurred.
FALSE [mt Collisionhas niot occurred.

____ ____ ____ ____ ____Calls

Function Where Described
sion__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

point-in building Sec. 2.12.1.17.2
DEBUG COLLISION Sec. 2.5.2.2 See Appendix A
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
FORVEHICLESWITHINN_ Sec. 2.9.3.2 See Appendix A

Tablet s.6-77 deeoclslntikCSi[..31.3

2.6.3.1.14 startd disen gaging CSU. This CSU checks that backing up is appropriate and then does so.

Parameters
Parameters Type Where Typedef Declared*safobi pointer to SAF OBJECT .Sec. 2.9. 1.1
*collision pointer to COLLISION VARS .Sec. 2.9.1.2
*sa-vehicle pointer to Sec. 2.9.1.2

_______________SAF VEHICLE VARS ________________entity pointer to ENTITY VARS Sc ...

_____________________Return Values_____________
Return Value JType [Meanina
TRUE in t Backing up is appropriate.
FALSE lint jBacking up is not appropriate.

____ ____ ____ ____ ____Calls

Function Where Described
vec mnit Sec. 2.6.2.61.1 Vehicles CSCI SDD
vec sub Sec. 2.6.2.65.1 Vehicles CSCI SDD
interior-angle-between-vect Sec. 2.14.3.5.8
ors _________________________
VEC SMA'.LER2 Sec. 2.14.3.9 See Appendix A
sat vehicle sudden stop Sec. 2.6.1.1.27
vec add Sec. 2.6.2.57.1 Vehicles OSCI SDD
vec normalize Sec. 2.6.2.63.1 Vehicles CSCI SDD
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD

S Table 2.6-78: start-disengaging CSU [8.6.3.1.14]
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2.6.3.1.15 phase two collision check CSU

This CSU compares the position and velocity vectors of two vehicles and determines if
evasive action is called for.

_____ _____ _____ _____Parameters_ _ _ _ _ _ _ _ _ _ _ _

Parameters Type Where Typedef Declared
*my Pos *pointer to REAL sim ~types.h
*his pos pointer to REAL simn types-h
*my-vol pointer to REAL sim types.h
*his vol Pointer to REAL sim-types.h
'sees until collision Ipointer to REAL sim ~types.h

Return Values
Return Value jType ena
TRUE lint Evasive action is required.
FALSE j mt Evasive action niot called for.

Calls
Function IWhere Described
iZuare Isimn macros.h

Table 2.6-79: phase two collision check CSU [8.6.3.1.15]

2.6.3.1.16 choose_skirt_point CSU

This CSU finds a way around an obstacle. If chosen 'adir is 0, it chooses the best skirt
point; if -1, it chooses the skirt point on the left if 1, ie skirt point on the right.
chosen -dir is set to the direction decided upon so it can be used on the next pass, if onei
necessary.

____________________Parameters_____________

Parameters Type Where Typedet Declared
'P05 pointer to REAL sim types.h
'dir pointer to REAL simn types.h
'obstacle pointer to register RECT Sec. 2.14.3.9
'skirt point pointer to register REAL simn types.h
'chosen dir pointer to int Standard

____ ____ ____ ____ ____Calls

Function Where Described
DEBUG COLLISION Sec. 2.5.2.2 See Appendix A
which side Sec. 2.14.3.5.9
interior...angle _between-vect Sec. 2.14.3.5.8
orsI

Table 2.6-80: choose skirt point CSU [8.6.3.1.16]
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2.6.3.2 driverxc CSC

Isirnnet/src/host/driverxc

The driver code handles the moving of the vehicle. It handles where the vehicle needs to

go (but does NOT determine where that is), much like the pilot code for flying vehicles.

driver.c
CSC

8.6.3.2

create drive. destroyjfdiver -Ardriverjemnove.yehicles
C CSU 8.-6.3.2.1 CSU 8.6.3.2.2 CSU 8.6.3.2.3

I -I I
drivtatickin se.ni~tio n drer_simulatodrin

C CSU 8.6.3.2.10 SU8632.11 J. cmnSU 8.6.3.2.12

drvrfolwledrdrvrstp.mission drvrogt abt orp
CSU 8.6.3.2.9 CSU 8.632.80 CSU 8.6..3.2.21

I -I
driv aer sm e sin dr veesue cmddiver ecang spe cmmdiaadCSU 8.6.323 CSU 8.6.3.2.32cmmn CS 8.6.3.2.
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IIntn I Vau

d'river-sTb 2.6-81: driver set route-direction vecset
CSu8.6.3.2. r e a8d6.3v2.e CS U8..3.236

Paaetr , Tye IWer yeefDcae

C vec2 veh2worldCS-....7CSU 8.6.3.2.38 CU8.6.3.2.39

Reun Iau I yp ea I
drve intrionRIVRiARrCeatdirier

F nUti W.63..4 phe ntroutedirion printimmediate
C S .. nCSU 8.6.3.2.41 CU8.6.3.2.42

e driver__show
CSU 8.6.3.2.43

Figure 2.6-8: drivera CSC Structure Part 2 of 2

In addiition to the CSUs contained in this CSC there ar thre constants defined.

IConstant Value
SCATCHUP TIME NORMAL 10.0
CATCHUP TIME_-BRIDGE 1.0

Table 2.6-81: driver.c Constants

2.6.3.2.1 create-driver CSU

This CSU creates a driver.

Parameters
Parameters I Type [Where Typedef Declred

max_ err2 I REAL sim types.h

ReturnValues
Return Value IType I Meaning
driver pointer to DRIVER VARS I Created driver.

' Calls
Function |Where Described
allocate driverl Sec. 2.9.1.2 See Appendix A

vec set Sec. 2.6.3.2.36
vec init ,Sec. 2.6.2.61.1 Vehicles CSCI SDD

Table 2.6-82: create-driver CSU [8.6.3.2.1]
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2.6.3.2.2 destroy driver CSU

This CSU destroys a driver by calling deallocate~driver.

Parameters
Parameters I yeIWhere Typedef Declared
*driver Ipinter to DRIVER VARS

Calls
Function IWhere Described
deallocate driver ISec. 2.9.1.2Se enxA

Table 2.6-83: destroy driver CSU [8.6.3.2.2]

2.6.3.2.3 driver-remove vehicles CSU

This C_,* --moves the lead vehicle.

Parameters
Parameters T Tpe IWhere Typedef Declared
*driver pinter to DRIVER VARS Sec. 2.9.1.2
num lint IStandard
v ist] unsigned mnt Standard

Calls
Function IWhere Described
LOOKUP SAFOBJ ISec. 2.9.1.1 See Apendix A

Table 2.6-84: driver remove-vehicles CSU [8.6.3.-A.31

2.6.3.2.4 driver-tick CSU

This CSU is the driver state machine.

Parameters
Parameters IType WereT Tpedef Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

____ ____ ____ ____ ____Errors

Error Name Reason for Error
"Veh ... has lost his immediate There is no immediate leader for the vehicle.
leader"'__________________________
"driver ... in illegal immediate Value in driver->immediate is none of the expected states.
state" _____________________________
"Veh ... has lost its routepoint" There is no routepoint for this driver.
"Veh ... has no leader to There is no leadveh for this driver.
follow"__________________________
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FunctionWhere Described
slop Sec. 2.6.3.2.5
within delta *Sec. 2.14.1.2.10
vei2point .Sec. 2.6.3.2.8
followvehicle Sec. 2.62 .2.14
ERROR OUT Sec. 2.5.2.2 See Appendix A

Table 2.6-85: driver-tick CSU [8.6.3.2.4]

2.6.3.2.5 stop CSUJ

T7his CSU causes a vehicle to stop.

Parameters
Parameters Type Where Typedef Declared
Osatobi Ipointer to SAF OBJECT ISec. 2.9.1.1
*direction pinter to REAL sim types.h

Calls
Function IWhere Described
vec cop Sec. 2.6.2.59.1 Vehicles CSCI SOD

Table 2.6-86: stop CSU [8.6.3.2.5]

2.6.3.2.6 set-speed dir CSU

This CSU sets the speed and direction.

____________________ Parameters

Parameters Type IWhere Typedef Declared
________________ Dinter to SAF OBJECT Sec. 2.9.1.1

sedREAL Isim -tvpes.h
direction REAL Sim typs.ii

____ ___ ___ ____ ___ ___Calls

Function Where Described
_________co______ Sec. 2.6.2.59.1 Vehicles OSCI SOD
vec2 norm Sec. 2.14.3.5.31

Table 2.6-87: set speed dir CSUJ [8.6.3.2.61
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2.6.3.2.7 next routepoint CSU

This CSU sends the driver to the next route point.

Parameters
Parameters _ pType I Where Typedef Declared
*safob- Iote to QAr OJICT I Sec. 2.9.1.1

Calls
Function I Where Described
stop I Sec. 2.6.3.2.5

Table 2.6-88: nextroutepoint CSU [8.6.3.2.71

2.6.3.2.8 vel2point CSU

This CSU determines the speed required to get to the next point and sets it.

___________________Parameters

Parameters Type Where Typedef Declared
*point pointer to REAL sirn types.h
*position pointer to REAL sim types.h
speed REAL sim types.h
direction int Standard
'safobi pointer to SAF OBJECT Sec. 2.9.1.1

O Calls
Function Where Described
vec2 sub Sec. 2.14.3.5.23
vec2 mag Sec. 2.14.3.5.26
min Sec. 2.13.3.5 See Appendix A
vec set Sec. 2.6.3.2.36
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD

Table 2.6-89: vel2point CSU [8.6.3.2.8]

2.6.3.2.9 missionstationpoint CSU

Parameters
Parameters Type TWhere Typedef Declared
*driver pointer to DRIVER VARS Sec. 2.9.1.2
point VECTOR sim types.h

ReturnValues
Return Value Type Meaning
TRUE int Success.
FALSE int Not the lead vehicle.

0
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fFnctIon IWhere Described
stationpoint ISec. 2.6.3.2.10

Table 2.6-90: mission-station point CSU [s.6.3.2.91

2.6.3.2.10 stationpoint CSU

____________________Parameters_____________

Parameters _______ Type_________ Where Typedef DeclaredFlead~~vel VETRsm types.h
off________VECTOR______ types.h

point ___________I_________________

Calls
Function [Where Described
vec2 copy [Sec. 2.14.3.5.29
vec normalize [Sec. 2.6.2.63.1 Vehicles 0501 SDD
vec2 veh2world [Sec. 2.6.3.2.37
vec2 add [Sec. 2.14.3.5.22

Table 2.6-91: stationpoint CSU [8.6.3.2.101

2.6.3.2.11 get unit-direction CSU

This CSU determines the direction of the lead vehicle.

S ~~~~~~~Parameters ____________

Parameters [Type Where Typedef Declared
'leadveh [ointer to SAF OBJECT [Sec. 2.9. 1.1

unitdir V.ECTOR fsim -tvges.huriitspeed pone to REAL sim types.h

Calls
Function Where Described
get unit direction Sec. 2.6.3.2.11
vec copy Sc 2.6.2.59.1 Vehicles 0501 SD
vec2 mag Sec. 2.14.3.5.26
vec2 dot Sec. 2.14.3.5.24

Table 2.6-92: get unit_direction CSIT [8.6.3.2.111
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2.6.3.2.12 driver simulator in command CSU

I ________ Parameters _ _ _ _

Parameters Type IWhere Typedef Declared
*driver nointer to DRIVER VARS I Sec. 2.9.1.2
sanity mjit M -IStandard

____________________ ReturnValues
Return Value Type Meanfng
TRUE int

'FALSE int__ _ _ _ _ _ _ _ _ _ _

ieadveh->driver && driver- it Recursion.
simulator in command(...) ________________________

Calls
Function I A Where Described
driver simulator in command ISec. 2.6.3.2.12

Table 2.6-93: driver simulator-in-command CSU [8.6.3.2.121

2.6.3.2.13 get leader state CSU

This CSU determines the state of the lead vehicle.

_____________________Parameters_____________

Parameters Type Where Typedet Declared
*ieadveh pointer to SAF OBJECT Sec. 2.9. 1.1
p05 VECTOR -sim types.h
vel VECTOR sim types.h
dir VECTOR sim types.h
*speed REAL sim types.h
**forp, pointer to pointer to Sec. 2.10.2.5

________________ROUTEPOINT __________

*leader route dir pointer to mnt Standard

_____ _____ _____ _____ReturnValues ____________

Return Value Type Meaning
get-leader state( ...) unsigned short Recursion.
leader behavior junsigned short Resulting leader behavior.

Calls
Function Where Described
vec2-copy Sec. 2.14.3.5.29
vec2 map Sec. 2.14.3.5.26
vec2 dot Sec. 2.14.3.5.24
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A
get leader state Sec. 2.6.3.2.13
remote next road point Sec. 2.7.1.9
vec normalize Sec. 2.6.2.63.1 Vehicles CSCI SDD

Table 2.6-94: get leader state CSU [8.6.3.2.13]

243



BBN Systems and Technologies SAF Simulation Host CSCI

2.6.3.2.14 followvehicle CSU

This CSU causes the vehicles to follow the lead vehicle.

_____ _____ _____ _____Parameters ____________

Parameters Type Where Typedef Declared
poito Vr=OTO sim-types.h
*Ieadveh wointer to SAF OBJECT Sec. 2.9.1.1
off set VECTOR sim types.h
* safobi pointer to SAF OBJECT Sec. 2.9.1.1
**forp pointer to pointer to Sec. 2.10.2.5

________________ROUTEPOINT

forpdir pinter to int Standard

____ ____ ____ ____ ____Calls

Function Where Described
sat-vehicle-doing.collision-s Sec. 2.6.1.1.43
tuff___________________________
set speed dir Sec. 2.6.3.2.6
ge leader state Sec. 2.6.3.2.13
within delta Sec. 2.14.1.2.10
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
vec2 sub Sec. 2.14.3.5.23
vec2 dot Sec. 2.14.3.5.24
set speed dir Sec. 2.6.3.2.6
square sim -macros.h
almost -eq sec. 2.14.3.9 See Appendix A
min Sec. 2.13.3.5 See Appendix A
max Sec. 2.13.3.5 See Appendix A
vel2point Sec. 2.6.3.2.8
get unit direction Sec. 2.6.3.2.11
vec2 scale Sec. 2.14.3.5.28
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD
vec2 norm 'Sec. 2.14.3.5.31
vec2 world2veh Sec. 2.6.3.2.38
vec2 add Sec. 2.14.3.5.22

1stop Sec. 2.6.3.2.5
vec scale Sec. 2.6.2.63.1 Vehicles CSCI SOD

Table 2.6-9S: followvehicle CSU [8.6.3.2.14]

2.6.3.2.15 dr-iver executing immediate-command CSU

Parameters
Parameters is ye[Where Typedet Declared
*d nv e r pinter to DRIVER VARS ISec. 2.9.1.2
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D ReturnValues

Return Value Type Meaning
dnver->immediate I= IDLE int Driver executing immediate

I Icommand.

Table 2.6-96: driver executingimmediate-command CSU [8.6.3.2.151

2.6.3.2.16 driver mission-completed CSU

This CSU returns TRUE if the driver is immediately inactive,the driver is the driver
mission is idle, lost in any way, or if the end of route has been reached. It returns FALSE
otherwise.

Parameters
Parameters I Type Where Typedef Declared
*driver pointer to DRIVER VARS Sec. 2.9.1.2

ReturnValues
Return Value Type Meaning
TRUE int Driver is immediately inactive,

or driver mission is idle, end of
route, or lost in any way.

FALSE int Driver is anything else.

p Table 2.6-97: drivermissioncompleted CSU [8.6.3.2.16]

2.6.3.2.17 driverexecuteoverlay CSU

This CSU causes the driver to execute the current overlay.

Parameters
Parameters Type Where Typedef Declared
*unit pointer to SAF OBJECT Sec. 2.9.1.1
*overlay pointer to OVERLAY Sec. 2.10.2.2
*cm pointer to Sec. 2.10.2.2

CONTROL MEASURE

Errors
Error Name Reason for Error
"Cannot execute anything but Control measure is not of type route.
route" I

Calls
Function Where Described
ERROR OUT Sec. 2.5.2.2 See Appendix A
driver resume mission cmd Sec. 2.6.3.2.31

Table 2.6-98: driverexecute-overlay CSU [8.6.3.2.171

2
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2.6.3.2.18 driver set leader mis CSU

Parameters__
Parameters Type Where Typedef Declared
*safobi pointer toSAF OBJECT Sec. 2.9.1.1
vid unsigned int Standard
x_offset int Standard
y_offset int Standard

Errors
Error Name Reason for Error
"Veh ... told to follow No lead vehicle.
nonexistant vehicle"
"Veh ... cannot follow itseff" This vehicle is the lead vehicle.

Calls
Function Where Described
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A
ERROR OUT Sec. 2.5.2.2 See Appendix A
abort

Table 2.6-99: driver set leader mis CSU [8.6.3.2.18]

2.6.3.2.19 driver follow leader CSU

Parameters

Parameters IType I Where Typedef Declared
*safobI pointer toSAF OBJECT Sec. 2.9.1.1

Errors
Error Name ] Reason for Error
"Veh ... Unable to follow, no No lead vehicle.
leader" I

Calls
Function Where Described
ERROR OUT Sec. 2.5.2.2 See Appendix A
abort

Table 2.6-100: driver follow leader CSU [8.6.3.2.19]

2.6.3.2.20 driverstopmission CSU

Parameters
Parameters IType lWhere Typedef Declared
*driver pointer to DRIVER VARS Sec. 2.9.1.2

Table 2.6-101: driverstopmission CSU [8.6.3.2.20]
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2.6.3.2.21 driverforget-about forps CSU

Parameters
Parameters IType IWhere Typedef Declared]
*driver pointer to DRIVER VARS Sec. 2.9.1.2

Table 2.6-102: driverforgetaboutforps CSU [8.6.3.2.211

2.6.3.2.22 driver set route CSU

This CSU sets the route.

Parameters
Parameters Type Where Typedel Declared
*driver pointer to DRIVER VARS Sec. 2.9.1.2
*route pointer to ROUTE Sec. 2.10.2.5
*routepoint pointer to ROUTEPOINT Sec. 2.10.2.5

Table 2.6-103: driver set route CSU [8.6.3.2.22]

2.6.3.2.23 driver setspeed CSU

This CSU sets the speed to speed.

Parameters Tye Where Typedef Declared
*driver pointer to DRIVER VARS Se: 2.9.1.2
speed REAL sim iypes.h

ReturnValues
Return Value Type I Meaning
!driver->useimspeed int new speed

Table 2.6-104: driver set speed CSU [8.6.3.2.23]

2.6.3.2.24 driver set direction CSU

This CSU sets the direction to direction.

Parameters
Parameters Type Where Typedef Declared
*drver pointer to DRIVER VARS Sec. 2.9.1.2
direction int Standard

Table 2.6-105: driver set direction CSU [8.6.3.2.24]
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2.6.3.2.25 driver set routedirection CSU

This CSU sets the routedirection to routedirection.

Parameters
Parameters Ty B Where Typedef Declared
* driver Iointer to DRIVER VARS ISec. 2.9.1.2
routedirection Kit IStandard

Table 2.6-106: driver set routedirection CSU [8.6.3.2.25]

2.6.3.2.26 driver resume-from-colision CSU

Parameters
Parameters Type Where Typedef Declared
*driver pinter to DRIVER VARS Sec. 2.9.1.2
*box pinter to RECT Sec. 2.14.3.9

Calls
Function Whre Described

m inn rect ISec. 2.14.3.9 See Apndix A

Table 2.6-107: driver resume-from-colision CSU [8.6.3.2.26]

2.6.3.2.27 driver halt-cmd CSU

This CSU causes the driver to stop.

Parameters
Parameters IType IWhere Typedef DeclaredI
*driver Ipinter to DRIVER VARS ISec. 2-.9.1.2

Table 2.6-108: driver hall-cmd CSU [8.6.3.2.271

2.6.3.2.28 driver follow vehicle-cmd CS U

This CSU causes the driver to follow a lead vehicle.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
*dnver pointer to DRIVER VARS Sec. 2.9.1.2
xoff uige i Standard
xofd inedm Standard
yolt int Standard

____ ____ ____ ____ ____Errors

Error Name Reason for Error
"Veh ... told to follow INo lead vehicit
nonexistant vehicle" ___________________________
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____ ____ ____ ____ ____Calls

Function Where Described
LOOKUP.SAFOBJ jSec. 2.9.1.1 See Apendix A
ERROR OUT j Sec. 2.5.2.2 See Appendix A
abort

Ivec set jSec. 2.6.3.2.36

Table 2.6-109: driver-follow vehicle cmd CSU [8.6.3.2.281

2.6.3.1".29 driver goto point cmnd CSU

This CSU causes the driver to go to a designated point.

I___________________ Parameters
Parameters Type IWhere Typedet Declared
*dnver pointer to DRIVER VARS Sec. 2.9.1.2
I ____________ REAL sim types.h
Ix REAL simn types.h
backwardp Jint IStandard

Table 2.6-110: driver goto point cmnd CSU [8.6.3.2.29]

2.6.3.2.30 driver face direction cmd CSU

This CSU causes the driver to face a designated direction.

Parameters
Parameters Type Where Typedef Declared
*dnver Ipointer to DRIVER VARS ISec. 2.9.1.2
mathradians IREAL simn typs.h

Table 2.6-111: driver face direction cmd CSU [8.6.3.2.30]
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2.6.3.2.31 driver resume mission cmd CSU

This CSU causes the driver to resume the mission.

Parameters
Parameters Type Where Typedef Declared
*driver pointer to DRIVER VARS Sec. 2.9.1.2

Table 2.6-112: driver resume mission cmd CSU [8.6.3.2.311

2.6.3.2.32 driver resume cmd CSU

This CSU is obsolete.

Parameters
Parameters I Type I Where Typedef Declared
*driver I pointer to DRIVER VARS I Sec. 2.9.1.2

Calls
Function IWhere Described

driver resume mission cmd I Sec. 2.6.3.2.31

Table 2.6-113: driver resume cmd CSU [8.6.3.2.32]

2.6.3.2.33 driverchange speedcmd CSU

This CSU causes the driver to change speed.

Parameters
Parameters Type Where Typedef Declared
*driver pointer to DRIVER VARS Sec. 2.9.1.2
speed REAL sim types.h

Table 2.6-114: driver changespeed cmd CSU [8.6.3.2.33]

2.6.3.2.34 driver set direction cmd CSU

This CST 1 sets the new direction.

Parameters
Parameters Type Where Typedef Declared
"drver pointer to DRIVER VARS Sec. 2.9.1.2
direction int Standard

Calls
Function Where Described
driver set direction Sec. 2.6.3.2.24

Table 2.6-115: driver set-directioncmd CqU [8.6.3.2.34]
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2.6.3.2.35 driver -set -route -direction-c Ad CSU

This CSU sets the new route direction.

Parameters
Parameters Type Where Typede! Declared
*driver pinter to DRIVER VARS Sec. 2.9.1.2
routedirection int Standard

Calls
Function I hre Described
driver set routedirection ISec. 2.6.3.2.25

Table 2.6-116: driver-set route-direction-cmd CSU [8.6.3.2.35]

2.6.3.2.36 vec set CSU

This CSU assigns values to the components of a vector.

Parameters
Parameters [Type Where Typedef Declared
v jVECTOR simn types.h
x IREAL sim types.h
-Y REAL sim-types.h
1z jREAL sim types.h

Table 2.6-117: vec set CSU [8.6.3.2.36]

2.6.3.2.37 vec2-veh2world CSU

_____________________Parameters_____________

Parameters Type Where Typedet Declared
directionx REAL sim types.h
directiony REAL sim types.h
off setv VECTOR sim types.h
offsetw jVECTOR simn types.h

Calls
Function IWhere Described
ivec copI Sec. 2.6.2.59.1 Vehicles CSCI SD

Table 2.6-118: vec2-veh2world CSU [8.6.3.2.37]
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2.6.3.2.38 vec2-world2veh CSU

______ ______ ______Parameters _ _ _ _ _ _ _ _ _ _

Parameters JTyVpe Where Typedef Declared
directionx IREAL __________________

directiony REAL ityeh

oft setw -VECTOR ________________

Calls
Function IWhere Described
Ivec copI Sec. 2.6.2.59.1 Vehicles CSCI SDD

Table 2.6-119: vec2-world2veh CSU [8.6.3.2.381

2.6.3.2.39 printmission CSU

This CSU prints the current status of a mnission.

Parameters I Type Paaetr -TWhere Typedef DeclaredI
mode I it IStandard

Table 2.6-120: printmission CSU [8.6.3.2.391

2.6.3.2.40 printdirection CSU

This CSU prints the current vehicle direction.

Parameters
Parameters IType IWhere Typedef Declared
mode int Standard

Table 2.6-121: printdirection CSU [8.6.3.2.401

2.6.3.2.41 printroutedirection CSU

This CSU prints the current route direction.

Parameters
Parameters I Type I Where Typedef DeclaredI
mode I it IStandard

Table 2.6-122: printroutedirection CSU [8.6.3.2.411

252



BBN Systems and Technologies SAF Simulation Host CSCI

2.6.3.2.42 printimmediate CSU

This CSU prints the current state of a saf object.

Parameters
FParameters I Type IWhere Typedef Declared
mode I it IStandard

Table 2.6-123: printimmediate CSU [8.6.3.2.42]

2.6.3.2.43 driver-show CSU

This CSU prints the current state of the driver.

____________________ Parameters
Parameters Type Where Typedet Declared
*driver oointer to DRIVER VARS Sec. 2.9.1.2

flags int Stanard

SCalls

Function Where Described
printimmediate Sec. 2.6.3.2.42
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
print vector Sec. 2.14.3.5.2
print-routepoint Sec. 2.10.2.4.16
printmission Sec. 2.6.3.2.39
printdirection Sec. 2.6.3.2.40
printroutedirection Sec. 2.6.3.2.41
print-route Sec. 2.10.2.4.17

Table 2.6-124: driver-show CSU [8.6.3.2.43]

253



BBN Systems and Technologies SAF Simulation Host CSCI

2.6.3.21 driver.h CSU

/simnet/src/host/driver.h

This file contains all wc. 6- ltblic constants used by the driver.c CSU in the following

table.

Constant Value
IDLE 0 /* follow mode/
ENDROUTE 1
LOSTROUTE 2
LOSTROUTEPOINT 3
LOSTLEADER 6
FQLLOWROUTE 8
FOLLOWVEHICLE 9
FORWARD 0 P* direction, routedirection '
REVERSE 1
INACTIVE 0 /Pimmediate/
GOTOPOINT 1
ATPOINT 2
FACEDIRECTION 3
HALT 4
IMFOLLOWVEH 5
IMLOSTVEH 6
LEADERS ACTUAL 0 /* follow algorithms/
LEADERS DESIRED 1
LEADERS LEADER ACTUAL 2
LEADER ON ROAD 1
LEADER ON DIRT 2
LEADER ON BRIDGE 3
GRND MIN TURN SPEED 2.0 r general*/1
GRND MAX BACKUP DIST2 1400.0
GRND MAX BACKUP SPEED 12.0 ________

Table 2.6-125: driver.h Constants
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.2.6.3.4 groundveh.c CSC

/simnet/src/host/groundveh.c

This file contains all of the CSUs specific to ground vehicles, including creation, deletion,

and handling everything being done by a ground vehicle during each tick.

groundvoh.c
CSC

8.6.3.4

creae...groudvehdestoygoundveh groundveh.mvcraegudeCSU 8.6.3.4. S . 2 CSU 8.6.3.4.3

CSU 86.3.4.1 )S 8.6.345

Figure 2.6-9: groundveh.c.c CSC Structure

The sine of 45 degrees is defined as a constant within the groundveh-tick CSU (#define

SIN_45 0.707).

2.6.3.4.1 create groundveh CSU

This CSU creates a ground vehicle.

Parameters_____________
Para, eters Type Where Typedef Declared
*table pointer to DATA UNION Sec. 2.1.1.5
*sat-vehicle pointer to Sec. 2.9.1.2

________________SAF VEHICLE VARS j
_____ _____ _____ _____ReturnValues ____________

Return Value ]Type ~Meaning
groundveh jpointer to Created ground vehicle.

_______________GROUNDVEH VARS __________

____ ____ ____ ____ ____Calls

Function Where Described
allocate-aroundveh Sec. 2.9.1.2 See Appendix A
mat rot mnit_____________________ _____

deo to rad sim macros.h
mat mat mul__________________________
kph to mops 1Sec. 2.133.1 See Appendix A
If float ISec. 2.14.1.2.12

Table 2.6-126: create groundveh CSU [8.6.3.4.1]
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2.6.3.4.2 destroy groundveh CSU

This CSU deallocates the memory allocated for the ground vehicle passed as the parameter.

Parameters
Parameters Type IWhere Typedef Declared
*groundveh pointer to ISec. 2.9.1.2

GROUNDVEH VARSI

Calls
Function IWhere Described
deallocate roundveh ISec. 2.9.1.2 See Apendix A

Table 2.6-127: destroy groundveh CSU [8.6.3.4.2]

2.6.3.4.3 groundveh move CSU

This CSU coordinates the movements of a ground vehicle.

____________________ Parameters
Parameters Type Where Typedef Declared
* saf_vehicle pointer to Sec. 2.9.1.2

________________SAF VEHICLE VARS___________
*groundveh pointer to Sec. 2.9.1.2

________________GROUNDVEH VARS___________
*vehicle ointer to VEHICLE VARS Sec. 2.9.1.2
*entity ________ pointer to ENTITY VARS Sec. 2.9.1.2
time step REAL sim types.h
on road int Standard

____ ___ ___ ____ ___ ___Calls

Function Where Described
anole between vectors Sec. 2.14.3.5.7
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
rnin Sec. 2.13.3.5 See Appendix A
vec z rotate__________________________
sign

s______________ Sec. 2.14.3.9 See Appendix A

_______________ Sec. 2.6.2.64.1 Vehicles OSCI SOD
copy matrix-row to vector Sec. 2.14.3.5.18

Table 2.6-128: groundveh move CSU [8.6.3.4.3]
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2.6.3.4.4 groundveh tick CSUJ

S This CSU models a ground vehicle on a tick by tick basis.

Parameters
Parameters I Type IWhere Typedet Declared
*safobi Ipinter to SAF OBJECT Sec. 2.9.1.1

____________________Errors

Error Name JReason for Error
"Unknown soil type .... Value ingroundlveh->'lastsoiLtype is none of the expected

jsoil typs.

____ ____ ____ ____ ____Calls

Function Where Described
groundveh move Sec. 2.6.3.4.3
mat mat mul Sec. 2.6.2.32.1 Vehicles CSCI SOD
ERROR OUT Sec. 2.5.2.2 See Appendix A
composite note leader state Sec. 2.8.1.3.36
compositejnferior-changed.. Sec. 2.8.1.3.37
status _____________________________
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
sign ____________________________
RANGE CLIP Sec. 2.14.3.9 See Appendix A
DEBUG GROUNE. Sec. 2.5.2.2 See Appendix A
aroundveh move Sec. 2.6.3.4.3
water check Sec. 2.12.1.4.4

vec irtit Sec. 2.6.2.61.1 Vehicles CSCI SOD
Table 2.6-129: groundveh tick CSUJ [8.6.3.4.4]

2.6.3.4.5 groundveh-mobility kill CSUJ

This CSU renders a ground vehicle immobile.

Parameters
Parameters Type IWhere Typedef Declared
I rondve pointer to ISec.2 9.1.2

GROUNDVEH VARS II
Table 2.6-130: groundveh mobility kill CSU [8.6.3.4.5]
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2.6.3.4.6 groundveh close enough CSU

This CSU deteffmines if the vehicle is close enough to a given point.

_________________________Parameters_________________1

Parameters Type Where Typedet Declared
*sa-vehicle pointer to Sec. 2.9.1.21

*entity pointer to ENTITY VARS Sec. 2.9.1.2j
*despos [REAL sim types.h1

_____________________ReturnValues ____________

Return Value [Type Meaning
within delta( ...) 1 t the vehicle was within the

I____________________required tolerance.

Table 2.6.131: groundveh-close_enough CSU [8.6.3.4.6]
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. 2.6.4 Air Maneuver CSC

Air
Maneuver

CSC
8.6.4

helo.c pilot.c pfollower.c plane.c impact.c
CSC CSC CSC CSC CSC

8.6.4.1 8.6.4.2 8.6.4.3 8.6.4.4 8.6.4.5

Figure 2.6-10: Air Maneuver CSC Structure

2.6.4.1 helo.c CSC

/simet/src/host/helo.c

This CSC handles everything that needs to be done by a helicopter each tick. This consists
of a single CSU helo ticko, the constant definition for the maximum helicopter power,
the values in three, thiree element arrays, and values for six REAL variables.

IConstant I value
MAX HELICOPTER POWER 150000 F Newtons ~

Table 2.6-132: helo.c Maximum Helicopter Power

Array Values
REAL H INERTIA[ I 110000.0. 5000.0, 10000.01
REAL H K1Ill 1 6000.0, 4000.0, 6000.0 )
REAL H K2[1 (18000.0, 12000.0, 13000.0

Table 2.6.133: helo.c Array Constants

Variable Value ________________

REAL H K4 .03 ______________

REAL H K5 0
REAL H K6 .03 ____________

REAL H K7 2___Air______________

REAL H K8 40____Air _____drag___

REAL H KP 20000.0

Table 2.6-134: helo.c Assigned Variables
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heloxc
CSC

8.6.4.1

helo tick
CSU 8.6.4.1.1

Figure 2.6-11: heloxc CSC Structure

2.6.4.1.1 helo tick CSU

This CSU is responsible for the tick by tick simulation of the hellicopters.

Parameters
Parameters I YeIWhere Typedef Declared
*safobi Ipinter to SAF OBJECT Sec. 2.9.1.1

miatn Sec. 2.14.3.9 See Appendix A
inuca aix si Sec. 2.6..610 Apedi
hultowrdsrm Sec. 2.6.4.6.8e. .332 e ppni

aNGEs CLI Sec. 2.14.3.9 See Appendix A
vqemg sim macros.i

cop matri owtvco Sec. 2.14.3.5.18Apedi
ine ai pi Sec. 2.6.2.6.10Vhce CC O

vecTbl 2 i Sec.626.6-1 heicke CSUI [86..11
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2.6.4.2 pilot.c CSC

. /simnet/src/host/pilot.c

The pilot code handles the moving of an air vehicle; where it needs to go (NOT determining

where that is), much like the driver code for ground vehicles

pilot.c
csc

8.6.4.2

Npilot...statejo__.string create..pilot init..pilot...state machine
C -SUl 8. 6.4. 2.1 CSU 8.6.4.2.2 , CSU 8.6.4.2.3ch

dro ta..poit aypoint ov-v e piortvlowmci
CSU 8.6.4.2.10 CSU 8.6.4.2.5i CSU 8.6.4.2.12

Tpiot shig.itow vehouncleve acing..poi aret te
CS .. 4.2.16 CSU 8.6.42.87CU86421

I I -
di ve2totapt gejex.a.iy.point pi orbit.svaloityngf
CSU 8.6.4.2.220 \ CSU 8.6.42231 CSU 8.6.4.2.12

Figre2. -12: p i d CSCStctur ptio 3 e

CSU 86.142.13CSU .6.261 A S ...-
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f' pilotjandhold tick pilot satnitholdut pilot ooritotltc
CSU 8.6.4.2.41d CS-U 8.6.4.2.35 CSU 8.6.4.2.45

C pilo tr~orattck pilot..pnatargetd pilot hoetac
CSU 8.6.4.2.497 CSU 8.6.4.2.5038 S 86425

( pilostart hoveattank pilotart in hoeatcp. iloovratTa.coete
egeCSU 8.6.4.2.52 j'.omlt CSU 8.6.42.53 CSU 8.6.4.2.4

pilot ahoatac tick pilotji followroehie 'Nr pilotjollowouehic
CSU 8.6.4.2.553 CSU 8.6.4.2.564U4..425

C pilotjc dnitvrtctio pilot tioetck2 p idlo-veatiack a

PCSU 8.6.4.2.58 CSU 8.6.4.2.590S .6426

Figure CU8642.6-13 Coplte CSC Structure Part 642 .of 3 e
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_ _ _ _ _ _ _ I --C pilotjet..speed pIot..change..spodj pilot..goto..point_im
CSU 8.6.4.2.67 CS .... 8CSU 8.6.4.2.69

pilotjand im pilot cancel-immediate blteeuigimdaeC CS 8..4..70 J\. CSU 8.6.4.2.71 coommand CSU 8.6.4.2.72

C pilot hold ehcim pilot..m _issl ton mpltpilot seatanpoint
CSU .. 4.2.76 J\ CSU 8.6.4.2.77 CSU 8.6.4.2.78

I_ _I_ _----I

C pilot set leader mis pilot follow-leader ( pilot...setj'oute mis
CSU 8.6.4.2.79L CSU 8.6.4.2.80 CSU 8.6.4.2.81 i

Figure 2.6-14: pilot.c CSC Structure part 3 of 3

263



BBN Systems and Technologies SAF Simulation Host CSC

2.6.4.2.1 pilot statetostring CSU

Parameters
Parameters Type Where Typedef Declared
state int Standard

ReturnValues
Return Value Type Meaning
"idle" pointer to char Pilot idle.
*hover hold" pointer to char Pilot holding in a hover.
"orbit hold" pointer to char Pilot holding in a circle.
"race track hold" pointer to char Pilot holding in a race track

pattern.
"land hold" pointer to char Pilot holding by landing.
"follow route" pointer to char Pilot following a route.
"hover attack" pointer to char Pilot attacking while hovering.
.running attack" pointer to char Pilot attacking while moving.
"follow vehicle" pointer to char Pilot following vehicle.
"follow leader" pointer to char Pilot following leader.
"face direction" pointer to char Pilot turning.
"landed" pointer to char Pilot landed.
"taking off" pointer to char Pilot taking off.
"co to point" pointer to char Pilot going to a point.
"complete" pointer to char Pilot mission complete.
"landing" pointer to char Pilot landing.
"approach" pointer to char Pilot executing approach.
"egress" pointer to char Pilot breaking off hover attack.
"fomation hover" pointer to char Pilot hovering in formation.
"unknown state" pointer to char Pilot state unknown.

Table 2.6-136: pilot statetostring CSU [8.6.4.2.1]

2.6.4.2.2 create-pilot CSU

This CSU creates a pilot,

Parameters
Parameters Type Where Typedef Declared
*safobi ointer to SAF OBJECT Sec. 2.9.1.1
"table pointer to DATA UNION Sec. 2.1.1.5
type int Standard

ReturnValues
Return Value I Type I Meaning
pilot pointer to PILOT VARS Created pilot.
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Funcction Where Described
allocate-Oiot Sec. 2.9.1.2 See A~endix A
initpilot state machine Sec. 2.6.4.2.3
lvec copy Sec. 2.
vec init Sec. 2.

Table 2.6-137: create-pilot CSU [8.6.4.2.21

2.6.4.2.3 init pilot-state-machine CSU

This CSU initializes the pilot state machine.

Parameters
Parameters Type Where Typedef Declared
*asm Ipointer to AIR SM ISec. 2.6.4.7
type int Standard

Errors
Error Name Reason for Error
ERROR ABORT Aircraft typ is neither a helicopter nor a plane.

Table 2.6-138: mnit_pilot_state machine CSU [8.6.4.2.3]

2.6.4.2.4 destroy pilot CSU

Parameters
Parameters I Type I Where Typedef Declared
*pilot Ipinter to PILOT VARS I

Calls
Function TWhere Described
deaiiocate plot ISec. 2.9.1.2 See Appendix A

Table 2.6-139: destroy-pilot CSU [8.6.4.2.41

2.6.4.2.5 pilot remove vehicles CSU

Parameters
Parameters IType IWhere Typedet Declared
*pilot pinter to PILOT VARS Sec. 2.9.1.2
num lint IStandard
v list[ unsigned mnt Standard
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_______________________ Calls
Function IWere Described
LOOKUP SAFOBJ ISec. 2.9.1.1 See Apendix A

Table 2.6-140: pilot remove-vehicles CSU [8.6.4.2.51

2.6.4.2.6 pilot show machine CSU

Parameters
Parameters Type Where Typedef Declared
*asm pinter to AIR SM Sec. 2.6.4.7

Calls
Function Where Described
piot state to strnc Sec. 2.6.4.2.1
prnt vector Sec. 2.14.3.5.2

Table 2.6-141: pilot show machine CSU [8.6.4.2.6]

2.6.4.2.7 pilot-show CSU

____________________Parameters

Parameters toTILTpAR Where Typedef Declared
Vilot pointert PIOIV Sec. 2.9.1.2
flags jint Standard

SCalls

Function JWhere Described
pilot show machine jSec. 2.6.4.2.6
print vector-j Sec. 2.14.3.5.2

Table 2.6-142: pilot-show CSU [8.6.4.2.7]

2.6.4.2.8 grokind level CSU

This CSU determines the elevation above mean sea level at the specified position.

Parameters
Parameters Type Where Ty edef Declared
position IVECTOR Isimn types.h
extend int Standard

ReturnValues
Return Vaiue Type Meanina
vtem[Z] REAL Elevation above msi.
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S0 Function IWhere Described
copy xy on tdb Sec. 2.14.1.2.5
vec2 copy ISec. 2.14.3.5.29

tdb et ISec. 2.14.1.2.2

Table 2.6-143: ground-level CSU [8.6.4.2.8]

2.6.4.2.9 aglto abs-altitude CSU

This CSU converts height above ground at the specified position to absolute altitude.

Returnn Value

vterp] + ao I REAL Absolute attitude.

Calls
Function Where Described
copy xy on tdb ISec. 2.14.1.2.5
tdb qet Il Sec. 2.14.1.2.2

Table 2.6-144: agl to abs altitude CSU [8.6.4.2.91

2.6.4.2.10 dir-to_tan point CSU

This CSU determines the direction from a point to a tangent point on a circle. It returns
TRUE if start is outside the circle and point is valid, FALSE otherwise.

_____________________Parameters _____________

Parameters Type Where Typedef Declared
center VECTOR sim types.h
start VECTOR sim types.h
rpoint VECTOR sim types.h
radius REAL simn types.h
radius2 IREAL sim types.h
dtopoint REAL sim types.h

_____________________ReturnValues_____________

Return Value Type Meaning
TRUE int start is outside circle and point

____ ___ ____ ___ ____ ___is valid.
FALSE int start is not outside circle or

_____________________point is invalid.
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Calls

Function Where Described
vec2 sub Sec. 2.14.3.5.23
vec2 mag2 Sec. 2.14.3.5.27
vec2 set Sec. 2.14.3.5.21
vec2 scale Sec. 2.14.3.5.28
vec2 rot90minus Sec. 2.14.3.5.33
vec2 add Sec. 2.14.3.5.22

Table 2.6-145: dir to-tan-point CSU [8.6.4.2.101

2.6.4.2.11 waypoint-vel CSU

This multipurpose CSU determines if the current waypoint has been reached, or if it cannot
be reached. In either case it returns TRUE. If there is still a chance of getting closer to a
point it returns FALSE and changes the desired velocity appropriately.

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
°asm pointer to AIR SM Sec. 2.6.4.7
*point REAL , sim types.h

ReturnValues_
Return Value Type Meaning
TRUE int Waypoint either has been or

cannot be reached.
FALSE int Waypoint can be approached

Smore closely.

Calls
Function Where Described
within delta Sec. 2.14.1.2.10
vec2 scale Sec. 2.14.3.5.28
pilot get speed Sec. 2.6.4.2.67
vec2 sub Sec. 2.14.3.5.23
vec2 mag2 Sec. 2.14.3.5.27
interior.anglebetween vect Sec. 2.14.3.5.8
ors
vec2 norm Sec. 2.14.3.5.31
vec scale Sec. 2.6.2.64.1 Vehicles CSCI SDD

Table 2.6-146: waypoint vel CSU [8.6.4.2.11]
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2.6.4.2.12 orbit-velocity CSU.This CSU calculates the velocity to go around a circle. A positive orbit speed gives
counterclockwise turns.

Parameters
Parameters Type Where Typedef Declared
*safobj pointer to SAF OBJECT Sec. 2.9.1.1
"asm pointer to AIR SM Sec. 2.6.4.7

Calls
Function Where Described
vec2 sub Sec. 2.14.3.5.23
vec2 mag2 Sec. 2.14.3.5.27
vec2 set Sec. 2.14.3.5.21
vec2 norm Sec. 2.14.3.5.31
vec2 scale Sec. 2.14.3.5.28
DEBUG PILOT Sec. 2.5.2.2
vec2 rot9O Sec. 2.14.3.5.32
vec2_add Sec. 2.14.3.5.22

Table 2.6-147: orbitvelocity CSU [8.6.4.2.12]

2.6.4.2.13 z-velocity CSU

This CSU calculates the Z velocity to maintain an altitude above ground level.

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
"asm pointer to AIR SM Sec. 2.6.4.7
altitude REAL sim types.h

Calls
Function Where Described
rnin Sec. 2.13.3.5 See Appendix A
sign
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
max Sec. 2.13.3.5 See Appendix A
vec2 scale Sec. 2.14.3.5.28
copy xv on tdb Sec. 2.14.1.2.5
tdb get zl Sec. 2.14.1.2.3
vec add Sec. 2.6.2.57.1 Vehicles CSCI SDD
noa damp Sec. 2.14.1.2.7

Table 2.6-148: z-velocity CSU [8.6.4.2.13]
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2.6.4.2.14 combined-velocity CSU

This CSU resolves the desired xy and z velocities to get a combined velocity.

FunctionWhere Described
vec-ma 3 sim macros.h

Table 2.6-149: combined-velocity CSU [8.6.4.2.14]

2.6.4.2.15 pilot on-same route CSU

This CSU determines if another pilot is on my route. If his point is found on the route out
from my point, the number of points ahead or behind is placed in numjrnt ahead and
TRUE is returned. The route can be the same but his point may not be fouind if points were
added to the route after the route started.

Parameters_____________
Parameters Tpe Where Typedef Declared
*my-point fpointer to RIOUTEPOINT [Sec. 2.10.2.5
*his point pinter to ROUTEPOINT jSec. 2.10.2.5
* num Dlt- ahead ____________ I__ Standard

Return Value Type [eunausMeaning
TRUE int Ot~her pilot on same route.
FALSE j mt I Other pilot not on same rue

Table 2.6-150: pilot on same route CSU [8.6.4.2.15]

2.6.4.2.16 pilot is facing-direction CSU

Thbis CSU returns TIRUE if the pilot is facing direction within the error-allowed.

_____________________Parameters_____________

Parameters Type IWhere Typedef Declared
*safobi jpointer to SAF OBJECT Sec. 2.9 1.1
direction VECTOR J i m types h
error allowed RE AL jsim types.h

_____________________ReturnValues_____________

Return Value ~ Type Meaning
VECSMALLER2( ...) it If TRUE, pilot is facing the

____ ___ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ direction specified.
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____ ___ ___ ____ ___ ___Calls

Function Where Described
vec2 copy Sec. 2.14.3.5.29
OBJ DIRECTION Sec. 2.9.1.1 See Appendix A
vec2 sub Sec. 2.14.3.5.23
VEC SMALLER2 Sec. 2.14.3.9 See Appendix A

Table 2.6-151: pilot_is_facing direction CSU [8.6.4.2.16]

2.6.4.2.17 vehicle facing point CSU

This CSU determnines if the vehicle is facing the point-, that is, not turning toward it.

_____________________Parameters_____________

Parameters IType Where Typedet Declared
*safob* Ipoi nter to SAF OBJECT Sec. 2.91.1
point jVECTOR simn tvpes-h

_____________________ReturnValues_____________

Return Value Trype Meaning
pilot-is-facing..direction( ...) itIf TRUE, pilot is facing the

lain point.

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec2 sub Sec. 2.14.3.5.23
OBJ POSITION Sec. 2.9.1.1 See Appendix, A

ivec2-norm Sec. 2.14.3.5.31
pilot-is facina direction Sec. 2.6.4.2.16

Table 2.6-152: vehicle facing point CSU [8.6.4.2.17]

2.6.4.2.18 are-we-there CSU

This CSU determines if a vehicle has arrived at a specified point.

____________________ Parameters
Parameters _______ Type__________ Where Typedef Declared

*safobipointer to SAF OBJECT Sec. 2.9.1.1
*point __________ pointer to REAL sim types.h
_________________ pointer to REAL simn types.h

speed_______REAL___ sim tvpes.h

_______________REAL_ ReturnValues __________________

Return Value Type Meaning
TRUE f mt Arrived within tolerance2.
FALSE int JNot arrived within tolerance2.
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[Function JWhere Described
[vec2 sub JSec. 2.14.3.5.23
vec2 maq2 Sec. 2.14.3.5.27

[vec init Sec. 2.6.2.61.1 Vehicles CSCI SOD
pilotinit land Sec. 2.6.4.2.39

Table 2.6.153: are we-there CSU [8.6.4.2.18]

2.6.4.2.19 xy dir and range CSU

This CSU determines the xy direction and range. of p. It assumes that p has posscur,
posjnf, and cpsilon2 set.

Parameters
Parameters IT Tye [ Where Typedef Declared

pIpinter to XYZ ISec. 2.6.4.7

____________________ ReturnValues
Return Value Type JMeaning
TRUE int Range is less than the allowed

jepsilon.
FALSE int Range is greater than the

jallowed epsilon.

SCalls

Function jWhere Described
vec2 sub Sec. 2.14.3.5.23
vec2 scale Sec. 2.14.3.5.28

Table 2.6-154: xy dir and range CSU [8.6.4.2.191

2.6.4.2.20 compute-situation CSU

_____________________Parameters_____________

Parameters Type 1Where Typedef Declared
* safobi pointer to SAF-OBJECT Sec. 2.9. 1.1
'asm pointer to AIR SM [Sec. 2.6.4.7
* ref pointer to REAL simn types.h
epsilon2 REAL Isimn tyes.h

ReturnValues_____________
Return Value IType Meaning
xy....ir-and-range( ...) lint [If TRUE, direction and range

I ,[ are Within the allowed epsilon.
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Calls

lFuncton 
Where Described

OBJ POSITION ISec. 2.9.1.1 See Appendix A
x dir and ran e Sec. 2.6.4.2.19

Table 2.6-155: compute-Situation CSU [8.6.4.2.20]

2.6.4.2.21 project point CSU

Parameters
Parameters Type Where Typedef Declared
*headpoint pointer to REAL jsimn types.h
*tailpoint pointer to REAL sim tvpes.h
distance REAL simi types.h
* newpoint pointer to REAL jsimn tvpes.h

Return Values_____________
Return Value Type Meaning
TRUE int Direction and range are

____________________ ____________________ withinci the allowed epsilon.
FALSE int jDirection and range are not

____________________ ____________________ within the allowed epsilon.

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec2-copy Sec. 2.14.3.5.29
xy dir and range Sec. 2.6.4.2.19
vec2 scale Sec. 2.14.3.5.28
vec2 add ISec. 2.14.3.5.22

Table 2.6-156: project point CSU [8.6.4.2.211

2.6.4.2.22 vec2 rotate CSU

_____________________Parameters _____________

Parameters Type 1Where Typedef Declared
costheta REAL sim types.h
sintheta REAL Isimn types.h
*V pointer to REAL simn types.h
or____________ pointer to REAL sim -types.h

Calls
Function I W: here Described

,vec2 copI Sec. 2.14.3.5.29

Table 2.6.157: vec2 rotate CSU [8.6.4.2.22]
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2.6.4.2.23 get next circle point CSU

This CSU determnines the next circle point.

____________________ Parameters
Parameters Type__________ Where_________Declared

*Mypos wointer to REAL __________________

*center pointer to REAL _________________

radius R A i__________________

*Point pointer to REAL __________________

ReturnValues ____________

Return Value Type Meaning________

TRUE int Direction and range are

FALSE int Direction and range are not

SCalls

Function Where Described
vec2 copy Sec. 2.14.3.5.29
xy dir and rancge Sec. 2.6.4.2.19
vec2 scale Sec. 2.14.3.5.28
vec2 rotate Sec. 2.6.4.2.22
vec2 add Sec. 2.14.3.5.22

.Table 2.6-158: get next circle point CSU [8.6.4.2.23]

2.6.4.2.24 pilot start takingoff CSU

This CSU causes an air vehicle to take off.

Parameters
Parameters Type Where Typedef Declared
*safobi Dinter to SAF OBJECT Sec. 2.9.1.1
'asm pinter to AIR SM Sec. 2.6.4.7

Errors
Error Name I Reason for Error
ERROR ABORT IPilot tyeis neither a helicopter nor a plane.

_____________________Calls

Function Where Described
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
around level Sec. 2.6.4.2.8

Ivec set Sec. 2.6.3.2.36
pilot start-gotopoint Sec. 2.6.4.2.26

Table 2.6-159: pilot start takingoff CSU [8.6.4.2.24]
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2.6.4.2.25 pilot takingoff CSU

SThis CSU returns TRUE if an air vehicle is taking off and returns FALSE otherwise.
Parameters

Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7

ReturnValues
Return Value Type Meaning
TRUE int air vehicle taking off
FALSE int not takin off

Calls
Function Where Described
vec-set ISec. 2.6.3.2.36

Table 2.6-160: pilottakingoff CSU [8.6.4.2.251

2.6.4.2.26 pilot startgotopoint CSU

This CSU causes an air vehicle to go to a specified point.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7
*point pointer to REAL sim types.h

Calls
Function Where Described
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
compute situation Sec. 2.6.4.2.20
vec2 copy Sec. 2.14.3.5.29

Table 2.6-161: pilot-startgotopoint CSU [8.6.4.2.26]

2.6.4.2.27 pilotgotopoint CSU

This CSU returns TRUE if an air vehicle has reached a specified point and returns FALSE
otherwise.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
"asm pointer to AIR SM Sec. 2.6.4.7
speed REAL sim types.h
altitude REAL sim. types.h
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ReturnValues
Return Value Type Meaning
TRUE int Reached or passed the point.
FALSE int Not there yet.

Calls
Function Where Described
pjolower_leaderpassedp Sec. 2.6.4.3.14
oint
OBJPOSITION Sec. 2.9.1.1 See Appendix A
compute situation Sec. 2.6.4.2.20
vec2 dot Sec. 2.14.3.5.24
vec2 scale Sec. 2.14.3.5.28
z velocity Sec. 2.6.4.2.13
combined velocity Sec. 2.6.4.2.14

Table 2.6-162: pilotgotopoint CSU [8.6.4.2.27]

2.6.4.2.28 pilotgotoendpoint CSU

This CSU returns TRUE if the vehicle is at an endpoint and returns FALSE otherwise.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
"asm pointer to AIR SM Sec. 2.6.4.7
speed REAL sim types.h
altitude REAL sim types.h
decel REAL sim types.h

ReturnValues
Return Value Type Meaning
TRUE int At endpoint.
FALSE int Not at endpoint.

Calls
Function Where Described
compute situation Sec. 2.6.4.2.20
vec2 dot Sec. 2.14.3.5.24
rin Sec. 2.13.3.5 See Appendix A
vec2 scale Sec. 2.14.3.5.28
z velocity Sec. 2.6.4.2.13
combined velocity Sec. 2.6.4.2.14

Table 2.6-163: pilotgotoendpoint CSU [8.6.4.2.28]
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2.6.4.2.29 pilot hold CSU

S Parameters
Parameters Type Where Typedef Declared
*safobj pinter to SAF OBJECT Sec. 2.9. 1.1
*asm winter to AIR SM Sec. 2.6.4.7
type int Standard

Errors
Error Name IReason for Error
ERROR ABORT IHold tyeis neither hover, racetrack, nor orbit.

Calls
Function Where Described
pilot init hoverhold ISec. 2.6.4.2.30
1piot init orbithold Sec. 2.6.4.2.34

Table 2.6-164: pilot hold CSU [8.6.4.2.291

2.6.4.2.30 pilot mnit-hoverhold CSU

Parameters_____________
Parameters Type Where Typedet Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*aSM pointer to AIR SM Sec. 2.6.4.7
use xy it Standard

xREAL simn types.h
---rREAL simn types.h_

SCalls

Function ]Where Described
pilot start clotopoi nt jSec. 2.6.4.2.26

1pilot start hoverhold Sec. 2.6.4.2.31

Table 2.6-165: pilot mnit hoverhold CSU [8.6.4.2.30]

2.6 .4.2.31 pilot start-hoverhold CSU

Parameters
Parameters Type Where Typedet Declared
*safobi pointer to SAF OBJECT ISec. 2.9.1 .1
*asm pinter to AIR SM Sec. 2.6.4.7

Calls
Function Where Described
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
pilot hoverhold Sec. 2.6.4.2.32

Table 2.6-166: pilot-start-hoverhold CSU [8.6.4.2.31]

277



BBN Systems and Technologies SAF Simulation Host CSC

2.6.4.2.32 pilot hoverhold CSU

S Parameters
Parameters Type Where Typedef Declared
*safobi poi nter to SAF OBJECT ISec. 2.9. 1.1
*asm pinter to AIR SM Sec. 2.6.4.7

____ ___ ___ ____ ___ ___Calls

Function Where Described
OBJ VELOCITY [Sec. 2.9.1.1 See Appendix A
pilot is facing direction Sec. 2.6.4.2.16
vec init Sec. 2.6.2.61.1 Vehicles CSCI SDD
z velocity [Sec. 2.6.4.2.131

Table 2.6-167: pilot hoverhold CSU [8.6.4.2.32]

2.6.4.2.33 pilot hoverhold tick CSU

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT ISec. 2.9. 1.1
*asm pinter to AIR SM Sec. 2.6.4.7

Errors
Error Name I Reason for Error
ERROR ABORT IValue in asm->sstate is none of the expected states.

_____________________Calls

Function Where Described
pilot start takingoff Sec. 2.6.4.2.24
pilot akingoff Sec. 2.6.4.2.25
Niot start gotopoint Sec. 2.6.4.2.26
pilot-goto, endpoint Sec. 2.6.4.2.28
pilot cet speed Sec. 2.6.4.2.67
pilot-start hoverhold Sec. 2.6.4.2.31
pilot hoverhold Sec. 2.6.4.2.32

Table 2.6-168: pilot hoverhold tick CSU [8.6.4.2.33]

2.6.4.2.34 pilot mnit orbithold CSU

Parameters_____________
Parameters Type Where Typedef Declared
*safobl pointer to SAF OBJECT Sec. 2.9. 1.1
*asm pointer to AIR SM Sec. 2.6.4.7
use-xv int Standard
x REAL simn types.h
Y___________ _ IREAL Isimn types.h
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Calls
IFunction Where Described

pilot starQotopoint I Sec. 2.6.4.2.26

Table 2.6-169: pilot_init orbithold CSU [8.6.4.2.34]

2.6.4.2.35 pilot start orbithold CSU

Parameters
Parameters Type Where Typedef Declared
"safobj pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7

Calls
Function Where Described
DEBUG PILOT Sec. 2.5.2.2 See Appendix A

Table 2.6-170: pilot startorbithold CSU [8.6.4.2.35]

2.6.4.2.36 pilotorbithold CSU

Parameters
Parameters Type Where Typedef Declared
"safobo pointer to SAF OBJECT I Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7

Calls
Function Where Described
get next circle point Sec. 2.6.4.2.23
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD
vec2 copy Sec. 2.14.3.5.29
xy dir and range Sec. 2.6.4.2.19
vec scale Sec. 2.6.2.64.1 Vehicles CSCI SDD
z velocity Sec. 2.6.4.2.13
combined velocity Sec. 2.6.4.2.14

Table 2.6-171: pilotorbithold CSU [8.6.4.2.36]

2.6.4.2.37 pilotorbit tick CSU

Parameters
Parameters Type Where Typedef Declared
*safobe pointer to SAF OBJECT Sec. 2.9.1.1
"asm pointer to AIR SM Sec. 2.6.4.7
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Errors
Error Name I Reason for Error
ERROR ABORT IThe value of asm->sstate is none of the expeced states.

____ ___ ___ ____ ___ ___Calls

Function Where Described
l~ot-start takingoff Sec. 2.6.4.2.24

pilot takinnoff Sec. 2.6.4.2.25
pilot start aotopoint Sec. 2.6.4.2.26
plot potopoint Sec. 2.6.4.2.27
pilot g~et-speed Sec. 2.6.4.2.67
pilot start orbithoid Sec. 2.6.4.2.35
pilot orbithold Sec. 2.6.4.2.36

Table 2.6-172: pilot orbit tick CSU [8.6.4.2.37]

2.6.4.2.38 pilot racetrackhold CSU

Parameters
Parameters Type IWhere Typedef Declared
* Pilot Ipointer to PILOT VARS I Sec. 2.9.1.2
*asm pinter to AIR SM TSec. 2.6.4.7

Table 2.6-173: pilot racetrackhold CSU [8.6.4.2.38]

2.6.4.2.39 pilot mnit land CSU

____________________ Parameters
Parameters [Type Where Typedef Declared
*safobi Ipointer to SAF OBJECT Sec. 2.9.1.1
*asm [pointer to AIR SM Sec. 2.6.4.7
x [REAL sim types.h

[ REAL sim types.h

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec2 sub Sec. 2.14.3.5.23
INSIDE BOX2 Sec. 2.6.4.7 See Appendix A
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
pilot-start potopoint Sec. 2.6.4.2.26

Table 2.6-174: pilot mnit land CSU [8.6.4.2.391
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2.6.4.2.40 pilot start landing CSU

Parameters Type PaaeesWhere Typedef Declared
*safobi pinter to SAF OBJECT Sec. 2.9. 1.1
*asm pinter to AIR SM Sec. 2.6.4.7

Errors
Error Name - TReason for Error
ERROR ABORT IPilot typ is neither helicopter nor plane.

Calls
Function IWhere Described
DEBUG PILOT Sec. 2.5.2.2 See Apendix A
vec init ISec. 2.6.2.61.1 Vehicles CSCI SD
Diot start landed Sec. 2.6.4.2.42

Table 2.6-175: pilot start landing CSU [8.6.4.2.40]

2.6.4.2.41 pilot landing CSU

____________________Parameters

Parameters Type I Where Typedef Declared
*safobi Pointer to SAF OBJECT Sec. 2.9.1.1
*asmn pointer to AIR SM Sec. 2.6.4.7

____________________ ReturnValues
Return Value Type ]Meaning
TRUE int jChopper altitude agi <c= model

____________________ ___________________Jbase adiustment.
FALSE int Anything else.

Errors
Error Name IReason for Error
ERROR ABORT IPilot type is other than helicopter.

Table 2.6-176: pilot-landing CSU [8.6.4.2.41J

2.6.4.2.42 pilot start landed CSU

Parameters
Parameters Type Where Typedet Declared

I'saf obi Ipointer to SAF OBJECT ISec. 2.9. 1.1
*asm pinter to AIR SM Sec. 2.6.4.7
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Errors
Error Name - Reason for Error
ERROR ABORT Pilot type is neither helicopter nor plane.

Calls
Function Where Described
ground-level Sec. 2.6.4.2.8
vec init Sec. 2.6.2.61.1 Vehicles CSCI SDD
DEBUG PILOT Sec. 2.Sec. 2.5.2.2 See Appendix A
coords within database Sec. 2.13.3.1 See Appendix A
tdb-place vehicle Sec. 2.21.7.20.5
s atan2 Sec. 2.14.3.9 See Appendix A
report error from tdb once Sec. 2.14.1.2.4
mat rot init Sec. 2.6.2.47.1 Vehicles CSCI SDD

Table 2.6-177: pilotstart landed CSU [8.6.4.2.42]

2.6.4.2.43 pilotlandhold tick CSU

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7

Errors
Error Name I Reason for Error
ERROR ABORT Value in asm->sstate is none of the expected states.

Calls
Function Where Described
pilot start takingoff Sec. 2.6.4.2.24
pilot takingoff Sec. 2.6.4.2.25
pilot start gotopoint Sec. 2.6.4.2.26
pilotgotoendpoint Sec. 2.6.4.2.28
pilot get speed Sec. 2.6.4.2.67
pilot start landing Sec. 2.6.4.2.40
pilotlanding Sec. 2.6.4.2.41
pilot start landed Sec. 2.6.4.2.42

Table 2.6-178: pilot_landholdtick CSU [8.6.4.2.43]

2.6.4.2.44 pilot init followroute CSU

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
"asm pointer to AIR SM Sec. 2.6.4.7
*route pointer to ROUTE Sec. 2.10.2.5
"routepoint pointer to ROUTEPOINT Sec. 2.10.2.5
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Errors
Error Name TReason for Error
ERROR ABORT IThere is no routepoit.

Calls
Function IWhere Described
vec2 cop Sec. 2.14.3.5.29
OBJ POSITION ISec. 2.9.1.1 See Appendix A
pilot-start gotopoit Sec. 2.6.4.2.26

Table 2.6-179: pilot mit followroute CS U [8.6.4.2.44]

2.6 .4.2.45 pilot followroute tick CSU

Error Name R anframerro

Funcmtn Whee DescrTyede Dclrd
pilfo aingooinSe 2.6.4.2.25ISe. .91.
pilot potintt e 2.6.4.2.27c. .64.

Erroir ame in tunRec.o 2.6.4.3.23

pilot -siat hoverholdf Sec. 2.6.4.2.30
pilot toihoid Sec. 2.6.4.2.34

pilot hoerhoped Sec. 2.6.4.2.32

Table 2.6-180: pilot followroute tick CSU [8.6.4.2.45]

2.6.4.2.46 pilot mnit-hoverattack CSU

_____________________Parameters_____________

Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7
popup x REAL sim types.h

popup y REAL simn *types.h
taroet x IREAL simn typ~es.h
tarcjet y IREAL sim types.h
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FunctionWhere Described
__________set___ Sec. 2.14.3.5.21
proiect--oint Sec. 2.6.4.2.21

vec co~vSec. 2.6.2.59.1 Vehicles CSCI SD
_________copy___ Sec. 2.14.3.5.29
pilot start-cotopoint ISec. 2.6.4.2.26.

Table 2.6-181: pilot mnit hoverattack CSU [8.6.4.2.46]

2.6.4.2.47 pilot start hoverattack approach CSU

____________________ Parameters
Parameters rTe Where Typedet Declared
*safobi [pointer to SAF OBJECT ISec. 2.9.1.1
*asm pinter to AIR SM Sec. 2.6.4.7

SCalls

Function [Where Described
pilot start gotopoint Sec. 2.6.4.2.26
DEBUG PILOT Sec. 2.5.2.2 See Appendix A

Table 2.6-182: pilot start hoverattack_approach CSU [8.6.4.2.47]

2.6.4.2.48 pilot hoverattack approach CSU

S ~~~~~~~Parameters_____________
Parameters Type [Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9. 1.1
*asM pointer to AIR SM jSec. 2.6.4.7

_____________________ReturnValues_____________

Return Value Type Meanina

TRUE int Direction and range are within
FALSE lint Direction and range are not

j 1 within the allowed epsilon.

____ ___ ___ ____ ___ ___Calls

Function ________ Where Described
comp ute situation Sec. 2.6.4.2.20
vec2 scale Sec. 2.14.3.5.28
pilot-aet speed Sec. 2.6.4.2.67
__ __ __ __ _ __ __ __ Sc 2.6.4.2.13
combined velocity ISec. 2.6.4.2.14

Table 2.6-183: pi loth hoverattacka app roach CSU [8.6.4.2.481
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2.6.4.2.49 pilot start hoverattack CSU

Parameters
Parameters Tye Where Typedet Declared
* safobi DoInter to SAF OBJECT Sec. 2.9.1 .1*asm pointer to AIR SM Sec. 2.6.4.7

SCalls

Function JWhere Described
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
targetinq set ire at-pointair Sec. 2.6.9.3.8
Itargeting set fire at-will Sec. 2.6.9.3.10

Table 2.6-184: pilot start-hoverattack CSU [8.6.4.2.491

2.6.4.2.50 pilot point_at_target: CSU

Parameters IType PaaeesIWhere Typedef Declared
*safobm pointer to SAF OBJECT jSec. 2.9.1.1
target id junsignd short JStandard

ReturnValues
Return Value Type Meaning
TRUE 1 int Locked onto target.

WFALSE jint jUnable to lock onto target.

_____________________Calls

Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
vec sub Sec. 2.6.2.65.1 Vehicles CSCI SDD
vec2 dot Sec. 2.14.3.5.24
vec2 mag2 Sec. 2.14.3.5.27
vec co y Sec. 2.62.59.1 Vehicles CSCI SIDD
vec scale Sec. 2.6.2.64.1 Vehicles CSCi SOD

Table 2.6-185: pilot point at target CSU [8.6.4.2.50]

2.6.4.2.51 pi lot hoverat tack CSU

Parameters
Parameters IType j Where Typedef Declared

I safobe pointer to SAF OBJECT ISec. 2.9. 1.1
*asm jinter to AIR SM ISec. 2.6.4.7
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____________________ ReturnValues
Return Value Ty e IMeaning
TRUE int
FALSE int

Calls
Function Where Described
gunner round flying Sec. 2.6.9.5.6
vec scale Sec. 2.6.2.64.1 Vehicles CSCI SDD
z-velocity Sec. 2.6.4.2.13

Table 2.6-186: pilot hoverattack CSU [8.6.4.2.511

2.6.4.2.52 pilot-start-hoverattack egress CSU

____________________Parameters

Parameters Type Where Typedef Declared
*safobe pinter to SAF OBJECT Sec. 2.9.1.1
*asm pinter to AIR SM Sec. 2.6.4.7

Calls
Function Where Described
pilot-start-gotopoint Sec. 2.6.4.2.26
DEBUG PILOT Sec. 2.5.2.2 See Appendix A

otargeting set hold fire Sec. 2.6.9.3.9

Table 2.6-187: pilot start hoverattack egress CSU [8.6.4.2.52]

2.6.4.2353 pilQt start hoverattack-complete CSU

S Parameters
Parameters Type Where Typedef Declared
*sat obi pointer to SAF OBJECT ISec. 2.9.1.1
*asm pinter to AIR SM Sec. 2.6.4.7

____ ___ ___ ____ ___ ___Calls

Function Where Described
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
pilot hoverattack complete Sec. 2.6.4.2.54

Table 2.6.188: pilot start hoverattack complete CSU [8.6.4.2.53]
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2.6.4.2.54 pilot hoverattack complete CSU

_________________ Parameters
Parameters Tp Where Typedet Declared
*safobi pointer to SAF OBJECT ISec. 2.9. 1.1
*asm pointer to AIR SM Sec. 2.6.4.7

____ ____ ____ ____ ____Calls

Function Where Described
vec init Sec. 2.6.2.61.1 Vehicles CSCI SDD
z velocity Sec. 2.6.4.2.13

Table 2.6-189: pilot-hoverattack complete CSU [8.6.4.2.54]

2.6.4.2.55 pilot hoverattack tick CSU

Parameters
Parameters Type Where Typedet Declared~
*safobi Ipointer to SAF OBJECT ISec. 2.9. 1.1
6asm pinter to AIR SM Sec. 2.6.4.7

Errors
Error Name :: Reason for Error
ERROR ABORT IValue in asm->sstate is none of the expected states.

SCalls

Function Where Described
pilot start takinooff Sec. 2.6.4.2.24
piiot takingoti Sec. 2.6.4.2.25
pilot-start cjotopoint Sec. 2.6.4.2.26
pilot potopoint Sec. 2.6.4.2.27
pilotoet speed Sec. 2.6.4.2.67

pilot -start -hoverattack _appro Sec. 2.6.4.2.47

Tio oeablec 2.6190 piot.6 er.a4.t2kCS.8..42.5

pil~strthovratac-eges ec 2..422



BBN Systems and Technologies SAF Simulation Host CSC

2.6.4.2.56 pilot follow-vehicle CSU

_______~Parameters _ _ _ _
Parameters Type *Where Typedef Declared
*safobl wointer to SAF OBJECT Sec. 2.9. 1.1
*asm pointerto AIR SM _ Sec. 2.6.4.7
vid unsigned int Standard
xoff int Standard
yoff I it Standard

Table 2.6-191: pilot follow vehicle CSU [8.6.4.2.56]

2.6.4.2.57 pilot followvehicle CSU

____________________Parameters ____________

Parameters Type Where Typedef Declared

position VECTOR Jsimn types.h
*Ieadveh pointer to SAF OBJECT Sec. 2.9. 1.1
*safobj pointer to SAF OBJECT Sec. 2.9.1.11
**forp pointer to pointer to Sec. 2.10.2.5

________________ROUTEPOINT1

*forpdir 1 mt Standard1

____ ___ ___ ____ ___ ___Calls

Function Where Described
aet unit direction Sec. 2.6.3.2.11
vec2 scale Sec. 2.14.3.5.28
stationpoint Sec. 2.6.3.2.10
vec2 sub Sec. 2.14.3.5.23
vec2 dot Sec. 2.14.3.5.24
nu n Sec. 2.13.3.5 See Appendix A
vec2 add Sec. 2.14.3.5.22
stop Sec.________2.6.3.2.5____________
vec scale Sec. 2.6.2.59.1 Vehicles CSCI SD
vec-copy Sec. 2.6.2.61.1 Vehicles CSCI SDD
set speed dir Sec. 2.6.3.2.6

Table 2.6-192: pilot followvehicle CSU [8.6.4.2.57]

2.6.4.2.58 pilot face direction CSU

Parameters
Parameters IType IWhere Typedef Declared
*safobi pinter to SAF OBJECT Sec. 2.9. 1.1
*asm Ipointer to AIR SM ISec. 2.6.4.7I

mahrdinsREAL simn tv s.h
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Calls
Function Where Described
vec,,set I Sec. 2.6.3.2.36

Table 2.6-193: pilotface direction CSU [8.6.4.2.58]

2.6.4.2.59 pilot tick2 CSU

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7

ReturnValues
Return Value Type Meaning
TRUE int Pilot state idle or unknown.
FALSE int Pilot state not idle and not

unknown.

Errors
Error Name 1 Reason for Error
ERROR ABORT Value in asm->pstate is none of the expected states.

Calls
Function Where Described
pilot hoverhold tick Sec. 2.6.4.2.33
pilot orbit tick Sec. 2.6.4.2.37
pilot landhold tick Sec. 2.6.4.2 '.
pilot followroute tick Sec. 2.6.4.2. 45
pilot follow leader tick Sec. 2.6.4.3.22
pilot hoverattack tick Sec. 2.6.4.2.55

Table 2.6-194: pilot-tick2 CSU [8.6.4.2.59]

2.6.4.2.60 idle tick CSU

Parameters
Parameters IType Where Tvpedef Declared
* safobI pointer to SAF OBJECT Sec. 2.9.1.1

Errors
Error Name I Reason for Error
ERROR ABORT Pilot type is neither helicopter nor plane.

289



BBIN Systems and Technologies SAF Simulation Host CSC

Function *Where Described
pilot-landing Sec. 2.6.4.2.41
pilot start landed Sec. 2.6.4.2.42
are we there Sec. 2.6.4.2.18
pilot-aet-speed Sec. 2.6.4.2.67
pilot start landing ISec. 2.6.4.2.40

Table 2.6-195: idle-tick CSU [8.6.4.2.60]

2.6.4.2.61 attackatwill tick CSU

Parameters
Parameters I Type IWhere Typedef Declared'
*safobi Ipinter to SAF OBJECT Sec. 2.9.1.1

____________________ReturnValues

Return Value Type Meaning
TRUE int Pilot state is hover attack,

point at target is called, and
____ ___ ___ ____ ___ ___target is valid.

FALSE I mt TRUE condition not extant.

____ ___ ___ ____ ___ ___Calls

Function____________________________________________ W here Described
RANGE______CLIP__ Sec. 2.14.3.9 See Appendix A
pilot get-speed Sec. 2.6.4.2.67
gunner round flying Sec. 2.6.9.5.6
________scale___ Sec. 2.6.2.64.1 Vehicles CSCI SDD
z__velocity _______ Sec. 2.6.4.2.13

Table 2.6-196: attackatwill tick CSU [8.6.4.2.611

2.6.4.2.62 attack atwil 11tick new CSU

Parameters
Parameters I Type IWhere Typedef Declared
*safobo Ipinter to SAF OBJECT Sec. 2.9.1 .1

Return Values
Return Value Type Meanina
TRUE lint
FALSE int

Errors
Error Name IReason for Errur

IERROR ABORT Value in piot->tireat state is none of the expected states.
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Calls
Function Where Described
RANGE CLIP Sec. 2.14.3.9 See Appendix A
pilot aet speed Sec. 2.6.4.2.67
gunner round flying Sec. 2.6.9.5.6
vec scale Sec. 2.6.2.64.1 Vehicles CSCI SDD
z velocity Sec. 2.6.4.2.13

Table 2.6.197: attackatwill tick new CSU [8.6.4.2.62]

2.6.4.2.63 pilot-check state CSU

Parameters
Parameters I Type r Where Typedef Declared
,safob Iinter to SAF OBJECT Sec. 2.9.1.1

Calls
"Function Where Described
DEBUG STATION 1 Sec. 2.5.2.2 See Appendix A

[OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A

Table 2.6-198: pilotcheck state CSU [8.6.4.2.63]

2.6.4.2.64 pilot-tick CSU

Parameters
Parameters IType I Where Typedef Declared
*safob* pointer to SAF OBJECT Sec. 2.9.1.1

Calls
Function Where Described
pilot check state Sec. 2.6.4.2.63
attackatwill tick Sec. 2.6.4.2.61
Dilot tick2 Sec. 2.6.4.2.59
idle tick Sec. 2.6.4.2.60
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD

Table 2.6-199: pilot-tick CSU [8.6.4.2.64]

2.6.4.2.65 pilotgetaltitude CSU

This CSU returns the currently used altitude.

Parameters
Parameters I Type I Where Typedef Declaredi
"safob 1 pointer to SAF OBJECT Sec. 2.9.1.1
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Return Value Typ etrale Mean I n
safobj->pilot->im.aftitude IREAL iImmediate altitude.
safob*->pilot->mids-aftitude REAL IMission altitude.

Table 2.6-200: pilot get-altitude CSU [8.6.4.2.651

2.6.4.2.66 pilot changealtitude im CSU

This CSU changes the pilot's altitude immediately.

Parameters
Parameters IType IWhere Typedef Declared
*safobi Dinter to SAF OBJECT Sec. 2.9.1.1I

altitude IREAL Isim types.h
tyeit IStandard

Table 2.6-201: pilot change altitude im CSU [8.6.4.2.661

2.6.4.2.67 pilot get speed CSU

This CSU gives the currently used speed.

Parameters
Parameters I TyPe I Where Typedef Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

_____________________ReturnValues_____________

Return Value Type Meaning
safobl->airveh->max mps.. REAL Maximum allowed forward
forward _____________soeed.

safobj->airveh->min-mps.. REAL Minimuim allbwed forward
Iforward I____________ speed.
speed IREAL 1Current speed.

Table 2.6-202: pilot get speed CSU [8.6.4.2.67]

2.6.4.2.68 pilot change speed imn CSU

This CSU changes the pilot's speed immediately.

Parameters
Parameters TvP e Where Typedef Declared
I safobi Ipointer to SAF OBJECT ISec. 2.9. 1.1
speed REAL Isim typs.h

Table 2.6.203: pilot~cha nge-speedim CSU [8.6.4.2.68]
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2.6.4.2.69 pilotgotopoint im CSU

* This CSU moves the airvehicle to a point immediately.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
x REAL sim types.h
y REAL sim_types.h

Errors
Error Name Reason for Error
ERROR ABORT Safobi pilot type is neither a helicopter nor a plane.

Calls
Function I Where Described
pilotinit hoverhold Sec. 2.6.4.2.30

Table 2.6-204: pilotgotopointim CSU [8.6.4.2.69]

2.6.4.2.70 pilot land_im CSU

This CSU causes the pilot to land immediately.

Parameters
Parameters Type Where Typedef Declared
*saobj pointer to SAF OBJECT Sec. 2.9.1.1
x REAL sim types.h
y REAL sim_types.h

Calls
Function Where Described
pilot init land Sec. 2.6.4.2.39

Table 2.6-205: pilot land im CSU [8.6.4.2.70]

2.6.4.2.71 pilot cancel immediate CSU

This CSU puts the pilot into an idle state immediately.

Parameters
Parameters IType Where Typedef Declared
"safobI pointer to SAF OBJECT Sec. 2.9.1.1

Table 2.6-206: pilotcancel immediate CSU [8.6.4.2.71]
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2.6.4.2.72 pilotexecuting immediate command CSU

This CSU takes the pilot out of the idle state immediately.

Parameters
Parameters I Type I Where Typedef Declared
*pilot pointer to PILOT VARS

ReturnValues
Return Value Type Meaning
pilot->im.pstate I= int Pilot state set to not idle.
PSTATE IDLE

Table 2.6-207: pilotexecutingimmediate command CSU [8.6.4.2.72]

2.6.4.2.73 pilot follow vehicle-im CSU

This CSU has a pilot immediately follow a vehicle.

Parameters _

Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
vid unsigned int Standard
xoff int Standard
yoff int 1 Standard

Calls
Function Where Described
pilot follow vehicle Sec. 2.6.4.2.56

Table 2.6-208: pilotfollowvehicle-im CSU [8.6.4.2.73]

2.6.4.2.74 pilot facedirection im CSU

This CSU has the pilot immediately face in a specified direction.

Parameters
Parameters Type Where Tylpedef Declared
*safobi pointer to SAFOBJECT Sec. 2.9. 1.1
,mathradians REAL simn tvpes.h

Calls

Function Where Described
pilot face direction Sec. 2.6.4.2.58

Table 2.6-209: pilotfacedirection im CSU [8.6.4.2.74]
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2.6.4.2.7S pilot hoverattack-im CSU

* This CSU initiates an immediate hoverattack by the pilot.

Parameters_____________
Parameters Type Where Typedef Declared
*safob* pointer to SAF OBJECT Sec. 2.9. 1.1
popup x REAL sirn types.h
popup..Y REAL simr_types.h
targetx REAL sim-types.h

target..y REAL sim-types.h

CallsI
Function IWhere Described
piot init hoverattack ISec. 2.6.4.2.46

Table 2.6-210: pilot hoverattack im CSU [8.6.4.2.75]

2.6.4.2.76 pilot hold im CSU

This CSU has the pilot hold immediately.

Parameters
Parameters Type Where Typedef Declared
*safobi pinter to SAF OBJECT Sec. 2.9.1.1
type int IStandard

Calls
EFunction I -Where Described

iot hold ISec. 2.6.4.2.29

Table 2.6-211: pilot hold im CSU [8.6.4.2.76]

2.6.4.2.77 pilot mission-completed CSU

Parameters
Parameters IType IWhere Typedef Declared
*pilot pinter to PILOT VARS ISec. 2.9.1.2

ReturnValues
Return Value Type Meanina
TRUE lint IMission completed.
FALSE int IMission not cornpleted.

Table 2.6-212: pilot-rmission~corn p!eted CSU (8.6.4.2.771
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2.6.4.2.78 pilot-station point CSU

S ~~~~~~~Parameters____________
Parameters Type Where Typedef Declared
*pilot pitrto PILOT VARS [Sec. 2.9.1.2
point jVCO simn types.h

_____________________ReturnValues ____________

Return Value Type [Meaning
TRUE }int ISuccess.
FALSE I int INot a lead vehicle.

Calls
Function Where Described
stationpoit ISec. 2.6.3.2.10

Table 2.6-213: pilot stationpoint CSU [8.6.4.2.78]

2.6.4.2.79 pilot set leader mis CSU

Parameters_____________
Parameters ______ Type [Where Typedef Declared

*safbjpointer to SAF OBJECT jSec. 2.9.1.1
______________ unsioned int Standard
x___offset ________ t Standard

ymf stit Standard

Errors
Error Name Reason for Error
"pilot-set-leader-mis called No pilot.
on safobi without pilot"_________________________
"Veh ... told to follow No lead vehicle.
nonexistant vehicle" I_________________________
"Veh ... cannot follow itself" IThis vehicle is the lead vehicle.

SCalls

Function 1Where Described
ERROR OUT Sec. 2.5.2.2 See Appendix A
abort .
LOOKUP SAFOBJ jSec. 2.9.1.1 See Appendix A

Table 2.6-214: pilot-set-leader-mis CSU [8.6.4.2.79]

2.6.4.2.80 pilot follow leader CSUJ

Parameters
Parameters IType IWhere Typedef Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1
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____ ____ ____ ____ ___Errors

isError Name __1Reason for Error
"pilo setjleader mis called No pilot.
on saf-obf without pilor__________________________
W"eh ... Unable to follow, no No lead vehicle.
leader"___________________________

S~calls

Function ]Where Described
JERROR OUT Sec. 2.5.2.2 See Appendix A
abortj

Table 2.6-215: pilot follow leader CSU [8.6.4.2.80]

2.6.4.2.81 pilot set route-mis CSU

____________________ Parameters
Parameters TyeWhere Typedef Declared'
*safobi pointer to SAF OBJECT ISec. 2.9.1.1route pointer to ROUTE Sec. 2.10.2.5*routepoint pone oROUTEPOINT ISec. 2.10.2.5

____ ___ ___ ____ ___ ___Calls

Function Where Described
ilot cancel immediate Sec. 2.6.4.2.71

Ipilot init followroute Sec. 2.6.4.2.44

Table 2.6-216: pilot set_route mnis CSU [8.6.4.2.811

2.6.4.2.82 pilot stop_mnission CSU

This CSU stops the mission by setting the state idle.

ParametersI
IParameters I Type I Where Typedet Declareod
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Table 2.6-217: pilot stop mission CSU [8.6.4.2.821

2.6.4.2.83 pilot set speed-rmis CSU

This CSU sets the mission speed to speed.

Parameters
Parameters Type IWhere Typedet Declared
* safc, I j pointer to SAF OBJECT I Sec. 2.9.1.1
speed REAL Isimn tyes.h
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IReturn Value I Type Reunausmeaning
fsatob->pilot->useimspeed I mt Inew speed

Table 2.6-2 18: pilot set speed mnis CSU [8.6.4.2.831

2.6.4.2.84 pilot get:_asmn CSU

Parameters
Parameters IType WherFeTyedef Declared
*leader Ipinter to SAF OBJECT ISec. 2.9.1.1

ReturnValues
Return Value Type IMeanina
M(eader->pidot->im) v ointer to AIR SM I Immediate asm.
& leader-> ilot->mnis) pinter to AIR SM IMission asm.

Table 2.6-219: pilot get asm CSU [8.6.4.2.84]

2.6.4.2.85 pilot execute overlay CSU

Parameters_____________
Parameters TyeWhere Typedet Declared
*safobj pointer to SAF OBJECT Sec. 2.9.1.1
*overlay pointer to OVERLAY Sec. 2.10.2.2

____ ____ ____ ____ ___Errors

Error Name Reason for Error
*Cannot execute anything but Cnrlmeasure is not of type route.
route cm" I_________________________

SCalls

Function [Where Described
ERROR OUT [Sec. 2.5.2.2 See Appendix A
pilot set route mis [Sec. 2.6.4.2.81

Table 2.6-220: pilot execute-overlay CSU [?????]
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2.6.4.3 pfollowerxc CSC. /simnet/src/host/pjollowerxc

This CSC contains code for the pilots following the leader.

pjollowerxc
csc

8.6.4.3

pjolow~~ram~flying rjlojrji pjollower ly ncood..
C -ord CSU 8.6.4.3.1 CSU 8.6.4.3.2 ps GSU 8.6.4.3 .39

pollowerst olow p....e jo oweranewjftre_ pjolowerjly-diride

CSU 8.6.4.3.10 SU 8.6.4.3.11 enntCU8643.2
-r I I

' C o U 8.6.4.3.13 CSU 8.6.4.3.15
~pjo.ower tollowroute 8.6.4.3.14 ( pjoIleaderr..pessedl point

j-0 ~ igr 2.6-15:se ploerU .6.4 CSC1 Stowructured-

2.6.4.3 .. 3 floCrmfyigor 8.64..1

This owe CS vretns tloicalO reu o wter o a oordiaepntrst f ooe-hv rth e

aircraft otrew hter a an 1pl e lnidepndtly olwe ot.rh-~fc-

1(psm S inte to.3 AI C S M...3- S .6.4. .2
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IReturn Value Type ReturnValues IMeaninaI(asr-,coord-goa1-pnt[Yl) 11 t IfTUflight is independent.

Table 2.6-221: p follower am i_flying coord CSU [8.6.4.3.1]

2.6.4.3.2 p follow form flip CSU

In this CSU if type ofturn, the parameter passed, is true (- 1), this is returned, indicating
that the formation X positions should flip. Otherwise I is returned and no flip is required
because there is no turn.

Parameters
Parameters :::7Type I Where Typedef Declared
type of turn I mt IStandard

ReturnValues
Return Value Type Meanina
typ of turn = -1 int Flip formation X psitions.

I mt No flip when no turn.

Table 2.6-222: p follow form ~flip CSU [8.6.4.3.2]

2.6.4.3.3 p follower fly in coord pos CSU

This CSU sets the follower plane's velocity so it is flying its correct position in the
formation relative to the leader's plane.

Parameters
Parameters _______ Type__________ Where Typedef Declared

*safbi pinter to SAF OBJECT Sec. 2.9.1.1
*am ointer to AIR SM Sec. 2.6.4.7

lead___________ ________VECTOR____ sim t s.h
lead ___________ ___________IV________ I sim types.h
lead___________ _______I__REAL____I sim types.h

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec2 norm Sec. 2.14.3.5.31
vec2 scale Sec. 2.14.3.5.28
vec2 add Sec. 2.14.3.5.22
p follower pet wrld offset Sec. 2.6.4.3.7
vec2 sub Sec. 2.14.3.5.23
OBJ POSITION Sec. 2.9. 1.1 See Appendix A
vec2 mag Sec. 2.14.3.5.26

Table 2.6-223: p follIowe r fly in coord pos CSU [8.6.4.3.3]
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2.6.4.3.4 p follower comp reset route CSU

This CSU resets the following vehicles of a composite by making them reaquire, the route
from the leader.

Parameters
Parameters Type Where Typedef Declared
*composite pitrto jSec. 2.9.1.2

COMOSTEVARS

Calls
Function Where Described
DEBUG PILOT Sec. 2.5.2.2 See Apendix A

Table 2.6-224: p follower comp reset route CSU [8.6.4.3.4]

2.6.4.3.5 p follower-arrive-at-same-time CSU

This CSU gets the following vehicle to arrive at a point at the same time that the leader
arrives at his point.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
*saf obiect pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7
lead vec VECTOR sim-types.h
lead est-DOS VECTOR sim- types.h
vec to aoal IVECTORI i-yeh

SCalls

Function IWhere Described
vec2 mag jSec. 2.14.3.5.26
pilot get-speed ISec. 2.6.4.2.67
vec2 scale ISec. 2.14.3.5.28

Table 2.6-225: p follower arrive at same time CSU [8.6.4.3.5]

2.6.4.3.6 p~foIlower-set-desired-vel CSU

Thbis CSU sets the velocity of the following vehicle based on the leader's velocity.

S ~~~~~~~Parameters ____________

Parameters Type Where Typedet Declared
.sat obi Dointer to SAF OBJECT Sec. 2.9. 1.1
*asm pointer to AIR SM Sec. 2.6.4.7
*leader asm pointer to AIR SM Sec. 2.6.4.7
lead est-pos IVECTOR Isim types.h
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EFunction Where Described
flower am i flying coord Sec. 2.6.4.3.1

vec2 sub Sec. 2.14.3.5.23
OBJ POSITION Sec. 2.9.1.1 See Appendix A
D follower fly in coord pos Sec. 2.6.4.3.3
pilot-get speed Sec. 2.6.4.2.67
pjollower-arrive-at-same_ Sec. 2.6.4.3.5
time _ _ _ _ _ _ _ _ _ _

vec2 norm Sec. 2.14.3.5.31
vec2 scale Sec. 2.14.3.5.28
vec2--copy Sec. 2.14.3.5.29
vec2 init Sec. 2.14.3.5.20
z velocity Sec. 2.6.4.2.13

Icombined velocity Sec. 2.6.4.2.14

Table 2.6-226: p follower-set-desired vel CSU [8.6.4.3.6]

2.6.4.3.7 p follower get-wrid-offset CSU

This CSU calculates the offset point to the leader's point.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
point VECTOR sim types.h
*asm pointer to AIR SM Sec. 2.6.4.7
use u vec int IStandard
lead unit vec VECTOR sim types.h
lead est p05 VECTOR [sim types.h
art-Poit VECTOR I sim types.h

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec2 copy .Sec. 2.14.3.5.29
vec2 sub Sec. 2.14.3.5.23

vec2 norm .Sec. 2.14.3.5.31
vec2 veh2worid Sec. 2.6.3.2.37
vec2 add Sec. 2.14.3.5.22

Table 2.6-227: p follower get wrid offset CSU [8.6.4.3.7]
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2.6.4.3.8 pfollower -stopcoord CSU

* This CSU stops the follower from coordinating with the leader because no room is left for
intermediate coordinating points. Instead tho follower is headed toward the route goal
point.

____________________ Parameters
Parameters ITe IWhere T pedet Declared
*safobi [pointer to SAF OBJECT ISec. 2.9.1.1
*asm pinter to AIR SM Sec. 2.6.4.7

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec2 init Sec. 2.14.3.5.20
.DEBUG PILOT Sec. 2.5.2.2 See Appendix A
Ivec2 copy jSec. 2.14.3.5.29

Table 2.6-228: p follower stop_ coord CSU [8.6.4.3.81

2.6.4.3.9 p follower gen coord goal pnt CSU

This CSU generates the new coordinate goal position. It also decides if the vehicle is about
to do a sharp turn, and sets the coordinate goal point to zero so the vehicle will fly on its
own.

_____________________Parameters_____________

Parameters Type__________ Where Typedef Declared
* sabobi pointer to SAF OBJECT Sec. 2.9.1 .1
*asm pinter to AIR SM Sec. 2.6.4.7
leader asm Dointer to AIR SM Sec. 2.6.4.7
lead est-m -VE TO ______________ _______________

point __ __ __ __ __ __ __ __ ___ ___ ___ ___ ___ ___

SCalls

Function Where Described
pilot- aetspeed Sec. 2.6.4.2.67
p follower get wrid offset Sec. 2.6.4.3.7
vec2 sub Sec. 2.14.3.5.23
OBJ POSITION Sec. 2.9.1.1 See Appendix A
vec2 maq2 Sec. 2.14.3.5.27
p follower stop- coord Sec. 2.6.4.3.8
vec2 mag Sec. 2.14.3.5.26
vec2 scale Sec. 2.14.3.5.28
IDEBUG_ PILOT ISec. 2.5.2.2 See Appendix A

Table 2.6-229: p follower gen coord goal pnt CSU [8.6.4.3.9]
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2.6.4.3.10 p follower set follow CSU

This CSU checks a vehicle and if it is not the lead vehicle sets it to follow.

Parameters
Parameters I TyPe IWhere TyPedef Declared

Vlot Ipinter to PILOT VARS Sec. 2.9.1.2

Table 2.6-230: p follower set follow CSU [8.6.4.3.10]

2.6.4.3.11 p follower new rel rt pnt CSU

This CSU generates a new relative route point.

Parameters
Parameters JType WeeTypedef Declared
*safobe pointer to SAF OBJECT Sec. 2.9. 1.1
*asm jpointer to AIR SM Sec. 2.6.4.7
leader asm jpointer to AIR SM Sec. 2.6.4.7
indep j mt Standard

____ ____ ____ ____ ___Calls

Function Where Described
vec2 copy-- Sec. 2.14.3.5.29
OBJ POSITION Sec. 2.9.1.1 See Ap~pendix A

fpollow form flip Sec. 2.6.4.3.2
vec2 ein-pi initr Sec. 2.1.4.3.20

vc flofind In ntr Sec. 2.614.3.52

Table 2.6-231: p follower new rel rt pnt CSU [8.6.4.3.11]

2.6.4.3.12 p fol lower fl yingi in dependent CSU

____________________Parameters

Parameters T ype -____Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1 .1
'asm pointer to AIR SM Sec. 2.6.4.7
'leader asm pointer to AIR SM Sec. 2.6.4.7
num~pnt ahead int Standard
lead est--o SVECTOR Isim types.h
lead-gal mit IVECTOR Isim types.h
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SCalls

Function Where Described
D follower passed-moint Sec. 2.6.4.3.15
OBJ POSITION Sec. 2.9. 1.1 See Appendix A
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
Pfollower new rel -rt nt Sec. 2.6.4.3.11

vehicle facina point Sec. 2.6.4.2.17
pjolower-.gen coord...goaL Sec. 2.6.4.3.9
Dnt _________________________
vec2 sub Sc. 2.14.3.5.23
vec2 mag2 ISec. 2.14.3.5.27
pilot pet speed ISec. 2.6.4.2.67

Table 2.6-232: p follower flying in dependent CSU [8.6.4.3.12]

2.6 .4.3.13 pfollower-followroute-tick CSU

Parameters
Parameters Type Where Typedef Declared
*safobi pinter to SAF OBJECT Sec. 2.9. 1.1
*asm pinter to AIR SM Sec. 2.6.4.7
*leader asm pinter to AIR SM Sec. 2.6.4.7

Errors
Error Name Reason for Error
ERROR ABORT Value in leader asm->sstate is none of the expected states.

____ ____ ____ ____ ____Calls

Function Where Described
D follower hoverhold Sec. 2.6.4.3.18
pilot start takinaoff Sec. 2.6.4.2.24
pilot takinooff Sec. 2.6.4.2.25
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
pilot on same route Sec. 2.6.4.2.15
p follower new rel rt- pnt Sec. 2.6.4.3.11
saf vehicle est position Sec. 2.6.1.1.58
p follower am i flyingp coord Sec. 2.6.4.3.1
p follower-f lying_. Sec. 2.6.4.3.12
independent _________________________
p follower-passed -point Sec. 2.6.4.3.15
OBJ POSITION Sec. 2.9.1.1 See Appendix A

fiollower sto -coord Sec. 2.6.4.3.8
p follower set desired vel Sec. 2.6.4.3.6

Table 2.6-233: p follower-followroute tick CSU [8.4.3.131
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2.6.4.3.14 p follower leader passed point CSU

This CSU uses the same method as pjllower..passeitpoint, which follows, for the
passing of point detection except that it leaves the needed variables in the asm p set
correctly.

_______ ______ ______Parameters_ _ _ _ _ _ _ _ _ _ _

Parameters Type Where Typedef Declared
*safobi wointer to SAF OBJECT Sec. 2.9. 1.1

*P D ointer to XYZ Sec. 2.6.4.7
past-loc VECTOR simT types.h
cur loc ____ ___VECTOR sim types.h
goal V-- -ECTOR sim types.h

____________________ ReturnValues
Return Value Type Meaning
FALSE int Not passed poit.
TRUE int Passed point.

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec2 sub Sec. 2.14.3.5.23
vec2 mag2 Sec. 2.14.3.5.27
vec2 scale Sec. 2.14.3.5.28
OBJ DIRECTION Sec. 2.9.1.1 See Appendix A
pilot-get-soeed Sec. 2.6.4.2.67
vec2 -dot ISec. 2.14.3.5.24

Table 2.6-234: p follower leader passed point CSU [8.6.4.3.14]

2.6.4.3.15 p follower passed point CSU

This CSU uses the dot product to test if a point is passed.

____________________Parameters

Parameters Type Where Typedef Declared
* safobf wpinter to SAF OBJECT ISec. 2.9. 1.1
past loc V ECTOR jsim types.h
cuir oc VECTO sim types.h
goal V ECTOR jsim types.h

____________________ ReturnValues
Return Value Type Meaning
FALSE f mt Point not passed.
TRUE [tnt jPoint passed.
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____ ____ ____ ____ ____Calls

Function Where Described
vec2sbec2.4.53vec2 scal Sec. 2.14.3.5.23

OBJ DIRECTION Sec. 2.9.1.1 See Appendix A

piiot aet speed Sec. 2.6.4.2.67
vec2 dot ISec. 2.14.3.5.24

Table 2.6-235: p follower passed point CSU [8.4.3.15]

2.6.4.3.16 pfollower-hoverattack tick CSU

This CSU does nothing presently, and is included because it is called elsewhere.

[ Parameters
Parameters Type Where Typedef Declared

"safobi pointer to SAF OBJECT Sec. 2.9. 1.1
leader asm pointer to AIR SM ISec. 2.6_4.7 MM

Table 2.6-236: pfollower-hoverattack tick CSU [8.6.4.3.16]

2.6.4.3.17 pfollowergotopnt-coord CSU

This CSU causes the follower to coordinate with the leader on the immnediate goto point.

____________________Parameters

Parameters ]Type IWhere Typedef Declared
*safob* Dinter to SAF OBJECT Sec. 2.9. 1.1
*asm poi nter to AIR SM ISec. 2.6.4.7
leader as Inter to AIR SM Sec. 2.6.4.7

SCalls

Function JWhere Described
sat vehicle est position jSec. 2.6.1.1.58
vec2 sub Sec. 2.14.3.5.23
p follower fly in coord pos Sec. 2.6.4.3.3
pilot-aet-speed I Sec. 2.6.4.2.67

Table 2.6-237: pfollower-goto-pntcoord CSU [8.6.4.3.17]
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2.6.4.3.18 pfollower-hoverhold CSU

This CSU looks at where the leader is stopping, and stops the follower in the appropriate
position, taking the follower out of the "follow leader" mode.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7
*leader asm pointer to AIR SM Sec. 2.6.4.7

Calls
Function Where Described
vec copy Sec. 2.14.3.5.17
OBJ DIRECTION Sec. 2.9.1.1 See Appendix A
saf vehicle estposition Sec. 2.6.1.1.58
p follower fly in coord pos Sec. 2.6.4.3.3
z velocity Sec. 2.6.4.2.13
combined velocity Sec. 2.6.4.2.14
p follower get wrld offset Sec. 2.6.4.3.7
vec set Sec. 2.6.3.2.36
pilot init hoverhold Sec. 2.6.4.2.30

Table 2.6-238: pfollower hoverhold CSU [8.6.4.3.18]

2.6.4.3.19 pfollower land CSU

This CSU looks where the leader is landing and lands the follower in the appropriate
position, taking the follower out of the "follow leader" mode.

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SYM Sec. 2.6.4.7
leader asm pointer to AIR SYM Sec. 2.6.4.7

Calls
Function Where Described
p follower get wrld offset Sec. 2.6.4.3.7
OBJ POSITION Sec. 2.9.1.1 See Appendix A
OBJ DIRECTION Sec. 2.9.1.1 See Appendix A
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
pilot init land Sec. 2.6.4.2.39

Table 2.6-239: pfollowerland CSU [8.6.4.3.19]
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2.6.4.3.20 pfollower landhold tick CSU

This CSU handles following the leader to land.

Parameters
Parameters Typo Where Typedef Declared
•safobj pointer to SAFOBJECT Sec. 2.9.1.1
•asm pointer to AIR SYM Sec. 2.6.4.7
*leader asm pointer to AIR SYM Sec. 2.6.4.7

Errors
Error Name Reason for Error
ERROR ABORT Value in leader asm->sstate is none of the expected states.

Calls
Function Where Described
pilot start takingoff Sec. 2.6.4.2.24
pilot takingoff Sec. 2.6.4.2.25
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
vec2 sub Sec. 2.14.3.5.23
OBJ POSTION Sec. 2.9.1.1 See Appendix A
saf vehicle est position Sec. 2.6.1.1.58
p follower fly in coord pos Sec. 2.6.4.3.3
pilot cet speed Sec. 2.6.4.2.67
z velocity Sec. 2.6.4.2.13
combined velocity Sec. 2.6.4.2.14
pfollower land Sec. 2.6.4.3.19

Table 2.6.240: p follower landhold tick CSU [8.6.4.3.20]

2.6.4.3.21 pfollower-hoverhold tick CSU

This CSU handles following the leader to a hover.

Parameters
Parameters Type Where Typedef Declared
•safobi pointer to SAF OBJECT Sec. 2.9.1.1
"asm pointer to AIR SYM Sec. 2.6.4.7
*leader asm pointer to AIR SYM Sec. 2.6.4.7

Errors
Error Name Reason for Error
ERROR ABORT Value in leader asm->sstate is none of the expected states.
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Calls

Function Where Described
pilot start takingoff Sec. 2.6.4.2.24
pilot takinooff Sec. 2.6.4.2.25
DEBUGPILOT Sec. 2.5.2.2 See Appendix A
vec2 sub Sec. 2.14.3.5.23
OBJ POSITION Sec. 2.9.1.1 See Appendix A
saf vehicle est position Sec. 2.6.1.1.58
p follower fly in coord os Sec. 2.6.4.3.3
pilot-get-speed Sec. 2.6.4.2.67
z velocity Sec. 2.6.4.2.13
combined velocity Sec. 2.6.4.2.14
p follower hoverhold Sec. 2.6.4.3.18

Table 2.6-241: pfollower-hoverhold-tick CSU [8.6.4.3.21]

2.6.4.3.22 pilot follow leader tick CSU

Parameters
Parameters Type Where Typedef Declared
*,safobi pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIRSYM Sec. 2.6.4.7

ReturnValues
Return Value Type Type
FALSE int Value in leader asm->pstate is

none of the expected states.

Errors
Error Name I Reason for Error
ERROR ABORTI Value in leader asm->pstate is none of the expected states.

Calls
Function Where Described
pilot get asm Sec. 2.6.4.2.84
p follower hoverhold tick Sec. 2.6.4.3.21
pilot orbit tick Sec. 2.6.4.2.37
p follower landhold tick Sec. 2.6.4.3.20
p follower followroute tick Sec. 2.6.4.3.13
pfollower hoverattack tick Sec. 2.6.4.3.16

Table 2.6-242: pilotfollow leader tick CSU [8.6.4.3.22]
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2.6.4.3.23 pfollowerflipinturn CSU

This CSU is used to determine for the leader whether the turn he is currently executing is a
hard or shallow turn and whether to form flip (the X coordinates) or not.

Parameters
Parameters Type Where Typedef Declared
point from VECTOR sim types.h
point at VECTOR sim types h
point aoing to VECTOR sim types.h

ReturnValues
Return Value Type Meaning
1 int No formation X position flip.
-1 int Flip formation X positions.

Cails
Function Where Described

vec2 sub Sec. 2.14.3.5.23
vec2 norm Sec. 2.14.3.5.31
vec2_add Sec. 2.14.3.5.22
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
vec2 copy I Sec. 2.14.3.5.29
vec2 mag2 ISec. 2.14.3.5.27

Table 2.6-243: p follower flipin_turn CSU [8.6.4.3.2310
2.6.4.3.24 pfollower_findpntinturn CSU

This CSU determines if a turn is shallow or hard and gets the appropriate point for which
the vehicle is to head.

Parameters
Parameters Type Where Typedef Declared
"safob* - minter to SAF OBJ Sec. 2.9.1.1
"asm pointer to AIR SYM Sec. 2.6.4.7
leader asm pointer to AIR SYM Sec. 2.6.4.7
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Calls

Function Where Described
DEBUG PILOT Sec. 2.5.2.2 See Appendix A
p follower hoverhold Sec. 2.6.4.3.18
vec2 sub Sec. 2.14.3.5.23
vec2 norm Sec. 2.14.3.5.31
p follower pnt in no turn Sec. 2.6.4.3.25
vec2 add Sec. 2.14.3.5.22
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
vec2 copy Sec. 2.14.3.5.29
vec2 maq2 Sec. 2.14.3.5.27
p follower pnt in hard turn Sec. 2.6.4.3.27
pjollowerpntinshallow_ Sec. 2.6.4.3.26
turn

Table 2.6-244: p_follower findpntin turn CSU [8.6.4.3.24]

2.6.4.3.25 pfollowerpnt in no turn CSU

This CSU gets the destination for a vehicle following the leader to the last point on the
route.

Parameters
Parameters Type Where Typedet Declared
iasm pointer to AIR SYM Sec. 2.6.4.7
point VECTOR sim types.h
incomminq vec VECTOR sim types.h

Calls
Function Where Described
D follower qet wrld_offset Sec. 2.6.4.3.7

Table 2.6-245: p_follower_pnt in no turn CSU [8.6.4.3.25]

2.6.4.3.26 pfollowerpntinshallowturn CSU

This CSU gets the destination point for a vehicle following the leader into a shallow turn.
This is done by rotating the formation position half of the angle of the final turn.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
"asm pointer to AIR SYM Sec. 2.6.4.7
°rt nt pointer to ROUTEPOINT Sec. 2.10.2.5
perp VECTOR sim types.h
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_ _ _Calls

Function Where Described
vec2_copy Sec. 2.14.3.5.29
vec2 veh2world Sec. 2.6.3.2.37
vec2 add Sec. 2.14.3.5.22
DEBUG PILOT Sec. 2.5.2.2 See Appendix A

Table 2.6-246: pfolowerpntin_shallowturn CSU [8.6.4.3.26]

2.6.4.3.27 pfollowerpnt_in_hard turn CSU

This CSU gets the destination point for a vehicle following the leader into a sharp turn. It
causes the information to end up mirror imaged along the y axis of station offsets at x=O
after the turn. The information rolls under itself during the turn.

Parameters
Parameters Type Where Typedef Declared
"safobj pointer to SAF OBJECT Sec. 2.9.1.1
*asm pointer to AIR SM Sec. 2.6.4.7
*rt_pnt pointer to ROUTEPOINT Sec. 2.10.2.5
perp VECTOR sim types.h
last rt dir VECTOR sim types.h

Calls
Function Where Described
vec2 scale Sec. 2.14.3.5.28
vec dot-prod Sec. 2.6.2.54.1.1 Vehicles CSCI SDD
vec2 add Sec. 2.14.3.5.22
DEBUG PILOT Sec. 2.5.2.2 See Appendix A

Table 2.6-247: pfollower_pnt_in_hard turn CSU [8.6.3.27]

2.6.4.4 plane.c CSC

/simnet/src/host/plane.c

This CSC handles everything that needs to be done by a fixed wing aircraft each tick. This
consists of a single CSU plane-tick, the constant definition for the maximum aircraft
power,

[Constant Ivalue
MAX AIRCRAFT POWER 2000000 r* Newtons"/

Table 2.6-248: plane.c Maximum Aircraft Power Constant Definition
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the values in three three-element arrays,

Array Values j
REAL A INERTIA[ 1 1 10000.0, 1000.0, 10000.0 1
REAL A KIl 1 6000.0, 5000.0, 0.0351
REAL A K2[ 1 1 18000.0, 20000.0, 700000.0 1

Table 2.6-249: plane.c Array Constants

and values for six REAL variables.

Variable Value
REAL A K4 20.0
REAL A K5 .01
REAL A K6 50000 /* REAL A K6 - 15000°/
REAL A K7 22 /20'/ /* Airdrao */
REAL A K8 110 /* 100 */ / Airdrag */
REAL A KP 40000.0

Table 2.6-250: plane.c Assigned Variables

plane.c
CSC

8.6.4.4

plane tic
CSU 8.6.4.4.1

Figure 2.6-16: plane.c CSC Structure

2.6.4.4.1 planetick CSU

Parameters
Parameters I TyPe I Where Typedef Declared
safobI pointer to SAF OBJECT Sec. 2.9.1.1
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*Function Where Described
DEBUG AIR Sec. 2.5.2.2 See Appendix A
vec2 copy Sec. 2.14.3.5.29
vec2 norm Sec. 2.14.3.5.31
vec2 scale Sec. 2.14.3.5.28
ni n Sec. 2.13.3.5 See Apndix A
vec maa3 simn macros.h
induce roll Sec. 2.6.4.6.11
induce tail spin Sec. 2.6.4.6.10
RANGE CLIP Sec. 2.14.3.9 See Appendix A
maX Sec. 2.13.3.5 & Sec. 2.6.7.3 See Appendix A
square simn macros.h
siqn___________________________
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
hull-to world -from -Sec. 2.6.4.6.8
orientaition__________________________
copy matrix row to vector ISec. 2.14.3.5.18

Table 2.6-251: plane-tick CSU [8.6.4.4.1]

2.6.4.5 impact.c CSC

/simnet/src/host/impact.c. This file handles the trajectory and impact of a round in flight

geJmpact and trajectory etndfo nrmlrandomize vector

CeT CSU 8.6.4.5.1 CSU 8.6.4.5.2 .0CSU 8.6.4.5.3

Figurt 2.6-17: impact.c CSC Structure
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2.6.4.5.1 get imnpact and trajectory CSU

_______ ______ ______Parameters_ _ _ _ _ _ _ _ _ _ _

Parameters Type Where Typedef Declared
**victim hull to world pointer to pointer to REAL sim types.h
*victim position wointer to REAL sim types.h
victim turret azimuth Anale basic.h
victim class VehicleClass; basic.h
*atackerposition pointer to REAL sim types.h
shell velocity REAL sim types.h
*component pointer to VehicleComponent basic.h
Irripact pointer to REAL sim types.h
'traiectory pointer to REAL sim types.h

____ ___ ___ ____ ___ ___Calls

Function TWhere Described
vec sub ISec. 2.6.2.65.1 Vehicles CSCI SDD
vec normalize S ec. 2.6.2.63.1 Vehicles OSCI SD
get i and t from normal Sec. 2.2.6.4.5.2

Table 2.6-252: get imnpact_and_trajectory CSU [8.6.4.5.1]

2.6.4.5.2 getiandtfrom normal CSU

Parameters_____________
Parameters Type Where Typedef Declared
**victim hull to world pointer to pointer to REAL sim types.h
victim turret azimuth Angle Ibasic.h
victimf_class VehicleClass basic.h
*normalrayjto_victim pointer to REAL [sim types.h
shell velocity REAL [sirn..types.h
-,c-Omponent pointer to VehicleComponent Ibasic.h
Impact pointer to REAL Isim types.h
*trajectory pointer to REAL Isim types.h

Calls
Function Where Described
check Drob Sec. 2.14.3.7.2
mat rot init Sec. 2.6.2.47.1 Vehicles OSCI SDD
simnet angle !o radians libapp.h
mat mat mul Sec. 2.6.2.32.1 Vehicles OSCI SOD
mat copy Sec. 2.6.2.31.1 Vehicles OSCI SDD
vec scale Sec. 2.6.2.64.1 Vehicles CSCI SDD
mat vec mul Sec. 2.6.2.35.1 Vehicles OSCI SOD
randomize vector Sec. 2.6.5.4.3

Table 2.6-253: get-i-and-t-from-normal CSU [8.6.4.5.2]
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2.6.4.5.3 randomize-vector CSU

Parameters
Parameters T pe Where Typedef Declared

*Vpinter to REAL sim ty s.h
distance REAL sim tyvs.h
* result pointer to REAL simj tpes.h

Calls
Function jWhere Described
Iget me a randomn traction I Sec. 2.14.3.7.1

Table 2.6-2S4: randomize-vector CSU [8.6.4.5.31

2.6.4.6 flyingveh.c CSC

/simnet/src/host/flyingveh.c

This file contains all of the CSUs specific to air vehicles where the standard vehicle
function can not apply.

flyingveh.c
CSC

8.6.4.6

airvehik create airveh destroy..airvsh
CSU 8.6.4.6.1 CSU 8.6.4.6.2 CSU8..46.

- -I - -i
aivh catastrophic kill hull to world from i static matricies

CSU 8.6.4.6.7 orientation CSU 8.6.46.8 CSU 8.6.4.6.9

induce tail spin induce .roll
CSU 8.6.4176.10 CSU 8.6.4.6.111

Figure 2.6-18: flyingveh.c CSC Structure

It also includes two static and constant definitions prior to init-static-matricies for the use
of the remaining CSUs.

Constant Typedef
tail spin matrix IT MATRIX
roll-spin matrix T MATRIX

Table 2.6-255: flyingvehicle.c Static Defines
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ffConstant Value
R R LOLL SPIN ROTATION RATE 1-0.05

LTAIL SPIN ROTATION RATE 0.05

Table 2.6-256: flyingvehicle.c Constant Definitions

2.6.4.6.1 airveb mnit CSU

This CSU initializes the members of an airveb data structure.

Parameters
Parameters IType Where Typedef Declared
*airveh jpointer to AIRVEH VARS ISec. 2.9.1.2
*table pointer to DATA UNION Sec. 2.1.1.5

SCalls

Function IWhere Described
vec Mit jSec. 2.6.2.61.1 Vehicles CSCI SOD
ft float (Sec. 2.14.1.2.12
deci to rad jsirm macros.hI
kPh to mps jSec. 2.13.3.1 See Appendix A

Table 2.6-257: airveh mnit CSU [8.6.4.6.1]

2.6.4.6.2 create airveb CSU

This CSU allocates space for an airveh data structure and calls airveh-imit to initialize its
members.

Parameters I Tp ePrmts I Where Typedef Decla'red
*table Ipinter to DATA UNION Sec. 2.1.1.5

Return Values
Return Value IType IMeann
airveh Ieinter to AIRVEH VARS IData structure created.

Calls
Function Where Described
allocate airveh ISec. 2.9.1.2 See Appendix A_
airveh mnit Sec. 2.6.4.6.1

Table 2.6-258: create-airveh CSU [8.6.4.6.2]
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*2.6.4.6.3 destroyairveh CSU

This CSU deallocates memory space previously allocated for an airveh data structure, by
calling the function deallocate--airveh.

Parameters
Parameters I Type IWhere Typedef Declared
*satobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Table 2.6-259: destroy airveh CSU [8.6.4.6.3]

2.6.4.6.4 airveb-show CSU

This CSU displays the air vehicle variables associated with flight.

Parameters
Parameters IType IWhere Typedet Declared
*safobj Ipinter to SAF OBJECT ISec. 2.9.1.1

Calls
Function IWhere Described
prnt vector ISec. 2.14.3.5.2

Table 2.6-260: airveh-show CSU [8.6.4.6.4]

2.6.4.6.5 air-tick CSU

Parameters
Parameters I ype I Were Typedef Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

____ ____ ____ ____ ___Errors

Error Name IReason for Error
ERROR-ABOplae; oir tehie vau inrairvehd>adi sitherasaeioer or 
ERRORABORTane 1 r Thelui air vehice as crash nd it is netraheoner or ah
____________________expected states.

____ ___ ___ ____ ___ ___Calls

Function Where Described
heio tick Sec. 2.6.4. 1.1 __________________
plane tick .Sec. 2.6.4.4.1 ___________________

ground level .Sec. 2.6.4.2.F
vec init Sec. 2.6.2.61.1 Vehicles CSCI SOD
saf vehicle catastrophic kill Sec. 2.6.1.1.25

Table 2.6-261: air-tick CSU [8.6.4.6.5]
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2.6.4.6.6 airveh mobilitykill CSU

This CSU sets the air vehicle crashing state to 'crashing'.

Parameters
Parameters IType I Where Typedef Declared
"safobI pointer to SAF OBJECT Sec. 2.9.1.1

Errors
Error Nsme I Reason for Error
ERROR ABORTI There is no air vehicle.

Table 2.6-262: airvehmobility_kill CSU [8.6.4.6.6]

2.6.4.6.7 airvehbcatastrophickill CSU

This CSU sets the air vehicle crashing state to 'crashing'.

Parameters
Parameters I Type I Where Typedef Declared
"safobI pointer to SAF OBJECT Sec. 2.9.1.1

Errors
Error Name IRason for Error

! ERRORABORT I There is no air vehicle.

Table 2.6-263: airveh-catastrophickill CSU [8.6.4.6.7]

2.6.4.6.8 hull to world from orientation CSU

Parameters
Parameters Type Where Typedef Declared
orientation VECTOR sim types.h
h2w T MATRIX sim types.h

Table 2.6-264: hulltoworldfromorientation CSU [8.6.4.6.8]

2.6.4.6.9 init static matricies CSU

This CSU initializes spin and roll matrices.

Function I Where Described
mat rot init Sec. 2.

Table 2.6-265: init static matricies CSU [8.6.4.6.9]
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. 2.6.4.6.10 induce tail spin CSU

Parameters
Parameters I Type 0 Where Typedef Declared
h2w IT MATRIX sim typs.h

Calls
Function =Where Described
mat mat mul ISec. 2.6.2.32.1 Vehicles CSCI SDD

Table 2.6-266: induce-tail-spin CSU [8.6.4.6.101

2.6.4.6.11 induce-roll CSU

Parameters
Parameters I Tp e IWhere Typedef Declared
h2w IT MATRIX Clssimn types.h

Table 2.6-267: induce-roll CSU [8.6.4.6.111

O2.6.4.7 flyingveh.h CSU

/simnet/src/host/flyingveh.h

This CSU contains all of the definitions, macros, and symbolic constants needed by the
flying vehicle code. The constants and structure definitions are contained in the following
tables. The macros POSITON, VEHICLEID, DT, ERROR_ABORT, and
INSIDEBOX2 (point, tolerance) are described in Appendix A.

Constant Value
CIRCLE LOOKAHEAD TIME 1.5
DONT RELAND DISTANCE 10.0
TOL2 2500.0
DECELLERATION Z 4.0
DECEL 1.5
MIN TURN SPEED 1.0
MAX BACKUP SPEED 1.0
MAX BACKUP DIST2 1.0

Table 2.6-268: flyingveh.h Movement Constant Definitions

Constant Value_______________

LELO Vau0
PLANE 1_____________________________

Table 2.6-269: flyingveh.h Vehicle Types Constant Definitions
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'Constant Value
CRASHING STATE ALIVE 0
CRASHING STA fE CRASHING 1
CRASHING STATE CRASHED 2
CRASHING STATE LANDING -3
CRASHING STATE TAKINGOFF 14

Table 2.6-270: flyingveh.h Flying Vehicle Crash State Definitions

Constant Value
PSTATE IDLE 0
PSTATE HOVERHOLD 3
PSTATE ORBITHOLD 4
PSTATE RACETRACKHOLD 5
PSTATE LANDHOLD 6
PSTATE FOLLOWROUTE 7
PSTATE FOLLOWVEHICLE 10
PSTATE FOLLOWLEADER 11
PSTATE HOVERATTACK 12
PSTATE RUNNINGATTACK 13
PSTATE FACEDIRECTION 14
SSTATE LANDED 20
SSTATE TAKINGOFF 21
SSTATE LANDING 22
SSTATE GOTOPOINT 23
SSTATE COMPLETE 24
SSTATE APPROACH 25
SSTATE HOVERATTACK 26
SSTATE EGRESS 27
SSTATE FOLLOWLEAD 28
SSTATE FOLLOW- HOVER 29

Table 2.6-27 1: flyingveh.h Plane and Helicopter State Constant
DefinitionsIConstant Value _______________

FIRESTATEOFF 0_______________
FIRE STATE FRN 1au
FIRESTATEFREN 2_______________

Table 2.6-272: flyingveh.h Fire At Will States Constant Definitions
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Constant Value

CONTOUR I_ _ _ __ _ _ _

LOWLEVEL 2_________________

METERSAGL 3
JINK 4
TACTICALCOLUMN 5
BOUNDING 6
BOUNDINGOVER WATCH 7
REATTACK 9______________

RUNNINGFIRE 10
HOVERFIRE I11

Table 2.6-273: flyingveh.h Modifiers Constant Definitions

Constant Value
DIR POINT ERROR .04
FWA TURN DIP ERR .09
MAX TURN CIRCUMF 24000
INTERMEDIATE POINT TYPE 10
NO TURN 0
SHALLOW TURN I
HARD TURN -1
SHALLOW HARD TURN VEC MAG 3.879383241
ST KP DIST HELO IINTERMEDIATE POINT TYPE/2

1ST KP DIST PLANE IINTERMEDIATE POINT TYPE

Table 2.6-274: flyingveh.h Station Keeping Constant Definitions

Co ns ta nt Value

Table 2.6-275: flyingveh.h State Machines Constant Definitions
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The following structure is tagged xyz.

Item TyeWhere Type Defined
pos-cur VECTOR__________ sim types.h
pos-ref VECTOR___________ sim tvpes.h
pos err VETRsim types.h
dir ref VECTOR__________ sim types.h
vol des VECTOR__________ sim types.h
range REAL___________ sim tvpes.h
ranae2 REAL sim types.h
xy-range REAL sim types.h
xv ranae2 REAL sAm types],
xv speed des REAL sim types.h
speed des REAL sim types.h
angle -err REAL sim types.hIepsilon2 REAL sim types.h

Table 2.6-276: XYZ Etructure Definition
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The following structure is tagged asm.

Item TyeWhere Type Defined
pstate _______________ Standard
Prev Pstate _______________ Standard
sstate ________________ Standard
prey sstate _______________ Standard
speed REAL___________ sim types.h
attitude REAL___________ sim tvoes.h
p XYZ Structure before this
goto-point VECTOR sim types.h
goto start error VECTOR sim types.h
goto range REAL sim types.h
already here int Standard
goto target speed REAL sim types.h
cioto target-alt REAL sim types.h
orbit radius REAL sim types.h
orbit radius2 REAL sim types.h
orbit speed REAL sim types.h
orbit center VECTOR Sim types.h
orbit lookahead time REAL Sim tYpes.h
*Ieadveh pointer to struct saf-object Sec. 2.9. 1.1
pDrev lead pointer to struct sat object Sec. 2.9. 1.1

stationoff set VECTOR sim-types.h
form flip mnt Standard
coord goal pnt VECTOR sim types.h
assoc intrm dist IREAL sim types.h
route goal pnt VECTOR sim tvpes.h
*assoc: -rtpnt pinter to ROUTEPOINT Sec. 2.10.2.5
*indepndnt at pointer to ROUITEPOINT Sec. 2.10.2.5
point from VECTOR sim types.h
type of turn it Standard
*route pinter to ROUTE Sec. 2.10.2.5

* routepoint pointer to ROUITEPOINT Sec. 2.10.2.5
face direction VETRsim types.h

Table 2.6-277: AIRSM Structure Definition
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2.6.5 Intervisibility CSC

The Intervisibility CSC [8.6.51 consists of the detection.c CSC [8.6.5. 11 and the intervis.c
CSC [8.6.5.2]. The structure of CSC 8.6.5 is found in the following figure.

Intervisibility
CSC

8.6.5

deectionxc intervis.c

8.6.5.1 8.6.5.2

Figure 2.6-19: ]ntervisibilty CSC Structure

2.6.5.1 detection.c CSC

/simnet/src/host/detection.c

This file handles the tracking of other vehicles, maintaining and updating the list of the
other vehicles that this one currently knows about (that it has seen and still can see). This
information is used to determine which vehicles will be drawn on the workstation screen,
and also in maintaining this vehicle's target list.

detection.c
CSc

8.6.5.1

createdetection cleardetection destroy_detectionc$U i.6.5 .1.1 e M SU 8.6.5.1.2 JCSU 8.6.5.1.3

daetection-remove-vehicies  detection ieshow detectionshowtyU.1.5 CSU 8.6.5.16

°mput e-interesl-irection- arc of attention
C7 CSU 8.6.5.1.8 CSU 8.6.5.1.9

r . detectiontick detection save wight
CSU 8.6.5.1.11 .12

(major-detection-increase"

csu 8.6.5.1.13 T 7 "
Figure 2.6-20: detectionxc CSC Structure
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2.6.5.1.1 create detection CSU

This CSU creates a detection variable by allocating memory space for it.

ReturnValues
Return Value iType [Meaning
s pointer to DETECTION VARS Sec. 2.9.1.2

Calls
Function Where Described
allocate detection Sec. 2.9.1.2 See Appendix A
clear detection Sec. 2.6.5.1.2

Table 2.6-277: create detection CSU [8.6.5.1.1]

2.6.5.1.2 clear detection CSU

This CSU initializes the members of a detection data structure to zero.

Parameters
Parameters Type Where Typedef Declared
*detection pointer to DETECTION VARS Sec. 2.9.1.2

Table 2.6-278: clear detection CSU [8.6.5.1.2]

2.6.5.1.3 destroydetection CSU

This CSU deallocates a detection data structure by calling deallocatedetection.

Parameters
Parameters I Type i Where Typedef Declared
"d Ipointer to DETECTION VARS Sec. 2.9.1.2

Calls
Function I Where Described
deallocate detection Sec. 2.9.1.2 See Appendix A

Table 2.6-279: destroydetection CSU [8.6.5.1.3]

2.6.5.1.4 detection remove vehicles CSU

Parameters
Parameters Type Where Typedef Declared
"d pointer to DETECTION VARS Sec. 2.9.1.2
num i nt Standard
v list unsigned int Standard

Table 2.6-280: detection remove vehicles CSU [8.6.5.1.4]07 _
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2.6.5.1.5 detection-show CSU

This CSU displays a listing of the vehicles arranged by detection type.

Parameters
Parameters Type Where Typedef Declared
*safobi Ipointer to SAF OBJECT ISec. 2.9. 1.1
flag a mt Standard

Calls
Function IWhere Described
detection show type ISec. 2.6.5.1.6

Table 2.6-281: detection-show CSU [8.6.5.1.5]

2.6.5.1.6 detection-show type CSU

This CSU displays all the vehicles having the given detection type.

Parameters
Parameters Type Where Typedef Declared
tabf unsigned char Standard
type int Standard

Calls
Function IWhere Described
LOOKUP VEHICLE ISec. 2.9.3.2 See Appendix A

Table 2.6-282: detect ion show ty pe CSU [8.6.5.1.6]

2.6.5.1.7 compute_enemy weight CSU

'Ibis CSU ranks enemy vehicles according to my type and their type.

Parameters _______ Type_________ Where Typedef Declared

Return Value Type Meaning_________
1 ______________ No targeting action.
16 itIa.targeting an enemy

_ _ _ _ _ _ _aircraft.

____ ____ ____ ____ ____Calls

Function Where Described
IS AIRCRAFT________________ _____

OBJECT TYPE______________________

Table 2.6-283: compute enemy weight CSIJ 18.6.5.1.71
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2.6.5.1.8 compute interest direction CSU

S Parameters
Parameters Type lWhere Typedet Declared
*safobi pointer to SAF OBJECT ISec. 2.9.1.1
*vec IREAL sim typs.h

____ ___ ___ ____ ___ ___Calls

Function Where Described
turret interest dir Sec. 2.6.9.6.9
vLeg copy Sec. 2.6.2.59.1 Vehicles CSCI SDD
OBJ DIRECTION Sec. 2.9.1.1 See Appendix A

Table 2.6-284: compute interest direction CSU [8.6.5.1.8]

2.6.5.1.9 arc of-attention CSU

Parameters
Parameters I Type I Where Typedet Declared
angle to target IREAL sim types.h

ReturnValues
Return Value Type Meaning
PRIMARY ARC i mt IAngle to target <= Pi/3
SECONDARY ARC int Angle to target > Pi13

* Calls
Function IWhere Described
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appndix A

Table 2.6-285: arc-of-attention CSU [8.6.5.1.9]

2.6.5.1.10 detectable CSU

This CSU returns 0 if undetectable or else a number between I and 99 that encodes the
random number that was rolled to determine a positive detection.

_____________________Parameters_____________

Parameters Type Where Typedet Declared
*my dir REAL simn types.h
*to target REAL simn types.h
*remnote vel REAL simn typs.h
ranae2 REAL sim types.h
view type int I___Standard______
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Return Value Type Reunjle Meaning
max(1 ,ocak-rand) 1 mt Positive detection random

____ ____j Inumber.
0 lint Undetectable.

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec dot Drod Sec. 2.6.2.6541 Vehicles CSCI SDD
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
interior...angle_between_ Sec. 2.14.3.5.8
vectors ____________________________
database detection -query Sec. 2.6.8.2.2
get me a random fraction Sec. 2.14.3.7.1

mnax Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A

Table 2.6-286: detectable CSU [8.6.5.1.10]

2.6.5.1.11 detection-tick CSU

Parameters
Parameters IType I Where Typedef Declared
*safobi pinter to SAF OBJECT ISec. 2.9.1.1

____ ___ ___ ____ ___ ___Calls

Function Where Described
OBJ POSITION Sec. 2.9.1.1 See Appendix A
OBJ FORCEID Sec. 2.9.1.1 See Appendix A
compute interest direction Sec. 2.6.5.1.8
FORVEHICLESWITHINN_ Sec. 2.9.3.2 See Appendix A
GRID-S DO ____________________

OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
intervis-possibly visible Sec. 2.6.5.2.3
compute-enemy weight Sec. 2.6.5.1.7
detectable Sec. 2.6.5.1.10
OBJ VELOCITY Sec. 2.9.1.1 See Appendix A

Table 2.6-287: detection-tick CSU [8.6.5.1.11]

2.6.5.1.12 detection save~weight CSU

ffParameters 
___

Parameters I Type IWhere Typedet Declared*safob* Ipinter to SAF OBJECT ISec. 2.9.1.1

Table 2.6-288: detect ion-sa ve-weigh t CSU [8.6.5.1.121
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2.6.5.1.13 major detection increase CSU

An increase of 40% in detection weight is a major detection increase.

Prior to this CSU, 40% value for the detection increase threshold is defined as a constant
(#define DETECTIONINCREASE_THRESHOLD 40).

Parameters
Parameters IType I Where Typedef Declared
*safobI pointer to SAF OBJECT Sec. 2.9.1.1

ReturnValues
Return Value Type Meaning
FALSE int No change in enemy weight.
TRUE int Enemy weight increased from

0 or jumped from one level to a
higher level beyond the

I detection increase threshold.

Calls
Function Where Described
DEBUG TARGETING Sec. 2.5.2.2 See Appendix A

Table 2.6-289: majordetectionincrease CSU [8.6.5.1.13]

. 2.6.5.2 intervis.c CSC

/simnet/src/host/intervis.c

This CSC contains the code which handles all the cases involving what other vehicles the
current vehicle can see. Please note that this does not guarantee that another vehicle which
can be seen will be seen. That is handled by the detection code.

intervis.c
CSC

8.6.5.2

intervis can see pt.to pt intervis get view intervis possiblyvisible

-. int_9erv"ispsptbytoiipt.1CSU 8.6.5.2.2 CSU 8.6.5.2.3

intervis .4to . p intervis'gethighgrundD setpwvparams
CSU 8.6.5.2.4 CSU 8.6.5.2.6

Figure 2.6-21: intervis.c CSC Structure
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2.6.5.2.1 intervis can-see pt to-pt CSU

This CSU checks the visibility from my point to his point and returns FALSE if it is
completely blocked, TRUE if partially blocked or open.

Parameters
Parameters Type Where Typedef Declared
*myTs pointer to REAL Isire types.h
*his pos pointer to REAL Isim types.h

ReturnValues
Return Value Type Meaning
TRUE inl Visibility is full or only partially

blocked.
FALSE int Visibility is completely

blocked.

Calls
Function Where Described
intervis Ot to Dt Sec. 2.5.5.2.4

Table 2.6-290: intervis can seepttopt CSU [8.6.5.2.1]

2.6.5.2.2 intervisgetview CSU

Parameters _

Parameters Type Where Typedef Declared
*my_os pointer to REAL sim. types.h
*his pos pointer to REAL sim types.h
*his vel pointer to REAL simtypes.h

ReturnValues
Return Value Type Meaning
HULLDOWN int Visibility is partially blocked by

solid or by solid and trees.
STATIONARY int Visibility is full or partially

blocked by trees, and he is
moving at a small velocity.

MOVING int Neither of the above two
conditions holds.

VIEWBLOCKED int Visibility is completely
blocked.

Calls
Function Where Described
intervis potto pt Sec. 2.6.5.2.4
vec dot orod Sec. 2.6.2.54.1 Vehicles CSCI SDD

Table 2.6-291: intervis getview CSU [8.6.5.2.2]
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2.6.5.2.3 intervis possibly visible CSU

Parameters Type PaaeesJWhere Typedef Declared
*from pointer to REAL J sim types.h
*to pointer to REAL Isim-types.h

____________________ReturnValues

Return Value Type Meaning
IN VISIBLE int The from or to coordinates are

niot in the database.
FALSE int Visibilty parameter reads

invisible, or unexpected
_____________________ ___________________ I results occur.

TRUE int Visibility parameter reads
_____________________ ___________________ I dummy or fully-visible.

____ ___ ___ ____ ___ ___Calls

Function Where Described
coords within database Sec. 2.13.3.1 See Appendix A
Iset Dv p~arams Sec. 2.6.5.2.6
pve checkvis Sec. 2.6.7.1.1

Table 2.6-292: intervis possibly visible CSU 18.6.5.2.3]

*2.6.S.2.4 intervis_pt_topt CSU

_____________________Parameters_____________

Parameters Type JWhere Typedef Declared
'from pointer to REAL Jsim types.h
*to pointer to REAL Jsim types.h

_____________________ReturnValues ____________

Return Value Type JMeaning
INVISIBLE i mt The from or to coordinates are

_________I_________not tin the database.
pve checkvis( ...) j t jVisibility parameter.

____ ___ ___ ____ ___ ___Calls

Function Where Described
coords within database Sec. 2.13.3.1 See Appendix A
set Dv params Sec. 2.6.5.2.6
pve checkvis Sec. 2.6.7.1 .1

Table 2.6-293: intervisptto-pt CSU [8.6.S.2.4)
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2.6.5.2.S intervis get high ground CSU

_ _ _ _ _ _ Parameters0
Parameters Type Where Typedef Declared
*from pointer to REAL sim types.h
*to pointer to REAL sim types.h
*high-point pointer to REAL sim types.h

_____________________ReturnValues_____________

Return Value Type Meaning
FALSE int The from or to coordinates are

____ ___ ___ ___ ____ __ ___________________ not in the database.
TRJE int Success.

____ ____ ____ ____ ____Calls

Function Where Described
coords within database Sec. 2.13.3.1 See Appendix A
set pv params Sec. 2.6.5.2.6
pve checkvis Sec. 2.6.7. 1.1

Table 2.6-294: intervis get high ground CSU [8.6.5.2.5]

2.6.5.2.6 set-pvparams CSU

Prior to this CSU, the constants SEYEHEIGHT and 5_FOOT _HEIGHT are defined as
2.0 and 0.5 respectively.

Parameters
Parameters Type Where Typedet Declared
*visptr pointer to PV PARAMS Sec. 2.6.7.4
from VECTOR sim -types.h
to VECTOR Sim types.h
test int Standard

Table 2.6-295: set_pvparams CSU [8.6.5.2.6]

2.6.6 Resupply CSC

The Resupply CSC [8.6.6] consists of the logistics.c CSC [8.6.6.1] and the logistics.h
CSC [8.6.6.2]. The sructure of CSC 8.6.6 is found in the following figure.

334



BBN Systems and Technologies SAF Simulation Host CSCI

8.6.6.6

createJogistics destroyjlogistics lo0gistics-remove-vehicles
CSU 8.6.61 CSU 8.6.6.1.2 .JCSU 8.6.6.1.3

str-eup~~oresuplycheckok supply-b4d..ammo needs

CU 8.6.6.1.4 J'. CSU 8.6.6.1.5 CSU 8.6.6.1.6

C hoose..resupply-te logistics suppy ffer logistics supply ffer
Ue 8.6.6.1.7canceled CSU 8.6.6.1.8 J received CSU 8.6.6.1.9

Figure 2.6-22: Logistics CSC Structure

.2.6.6.1 Iogistics.c CSC

/simnet/src/host/logistics.c

This code handles the resupply of SAF vehicles from resupply vehicles on the database.

2.6.6.1.1 create logistics CSU

This CSU allocates memory space for and initializes the members of a logistics data
structure.

ReturnValues
Return Value IType IMeaning
log i mt Created logistics data

I I structure.

Calls
Function IWhere Described
allocate istics Sec. 2.9.1.2 See Appendix A

Table 2.6-296: create-logistics CSU [8.6.6.1.1]
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2.6.6.1.2 destroy logistics CSU

This CSU deallocates memory space that was previously reserved for a logistics data
structure.

Parameters
Parameters Type I Where Typedef Declared
*1oa pointer to LOGISTICS VARS Sec. 2.9.1.2

Calls
Function Where Described
buffer deallocateI Sec. 2.14.4.2.15
deallocate listics Sec. 2.9.1.2 See Appendix A

Table 2.6-297: destroylogistics CSU [8.6.6.1.21

2.6.6.1.3 logistics remove vehicles CSU

If a supply vehicle is on a list provided to this CSU, it is removed from a logistics data
structure.

Parameters
Parameters Type Where Typedef Declared
"Ioo pointer to LOGISTICS VARS Sec. 2.9.1.2
num int Standard
v fst[1 unsigned int Standard

Table 2.6-298: logisticsremovevehicles CSU [8.6.6.1.3]

2.6.6.1.4 startresupply_ofto CSU

Parameters
Parameters Type Where Typedef Declared
*safobj pointer to SAF OBJECT Sec. 2.9.1.1
supplier id unsigned int Standard

Calls
Function Where Described
DEBUG VEHICLE Sec. 2.5.2.2 See Appendix A

Table 2.6-299: startresupplyof.to CSU [8.6.6.1.4]

336



BBN Systems and Technologies SAF Simulation Host CSCI

2.6.6.1.5 resuplycheck -ok CSUJ

Ths CSU returns TRUE if condlitions to resupply are mnet.

_____________________Parameters_____________

Parameters Type IWhere Typedef Declared
*safobi pinter to SAF OBJECT ISec. 2.9.1.1
*supplier pointer to SAF OBJECT jSec. 2.9. 1.1

____________________ ReturnValues
Return Value Type [Mean~ng
TRUE i mt Conditions are met.

FALSE t jConditions are not met.

VsMALLER3t Sec. 2.14.3.9e.8 ~ eni
OBJ VEILOCIY Sec. 2.9.1.1 See Appendix A

VEC dea LR Sec. 2.14.3.9 See Appendix A

Table 2.6-300: resuply check-ok CSU [8.6.6.1.51

2.6.6.1.6 resupply_bid-ammo-needs CSUJ

Parameters
IParameters IType IWhere Typedef DeclaredI safobj Dinter to SAF OBJECT Sec. 2.9.1.1
* array size Ipointer to unsigned char IStandard
arrayf Munitionuantity basic.h

Table 2.6-301: resupply bid ammo-needs CSU [8.6.6.1.6]
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2.6.6.1.7 choose resupplyjitemn CSU

This CSU builds a list of needs and compares it to a list of items offered, finds ar'
intersection.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
* needs size pointer to unsigned char Stand,,rd
needs artl MunitionQuantity -basic.h

suppI arl Munition~uantity basic.h
*munition pointer to ObjectType Ip sim.h
*quantity Pointer to float IStandard

Calls
Function IWhere Described
resuppl bid ammo needs ISec. 2.6.6.1.6

Table 2.6-302: choose resupply item CSU [8.6.6.1.7]

2.6.6.1.8 logistics supply offer canceled CSU

This CSU handles the cancel packet when it comes in.

Parameters
Parameters I: Tp e I Where Typedef Declared

*dat Ipinter to LOGICTICS VARS ISec. 2.9.1.2

Table 2.6-303: logistics supply offer-canceled CSU [8.6.6.1.8]

2.6.6.1.9 logistics supply_offer-received CSU

This CSU handles the packet when it comes in. Array use is as follows:

arrayilOl.quantity number of array items, including this one
array[O].munition not used
array[1+].* :munition entries

____________________Parameters

Parameters Type Where Typedef Declared
*Icdat pointer to LOGICTICS VARS Sec. 2.5.1.2
spdu (pointer to SimulationPDU Ip sim.h-

________________________Calls
Function Where Described
saf id from simnet id ___________________________
DEBUG VEHICLE Sec. 2.5.2.2 See Ap-pendix A
heap-allocate Sec. 2.14.2.1.1

Table 2.6-304: logistics supply offer_received CSU [8.6.6.1.91
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2.6.6.1.10 logistics tick CSU

This CSU handles vehicle resupply.

Parameters
Parameters Type Where Typedet Declared'
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Calls
Function Where Described
IS RESUPPLYING Sec. 2.6.6.2 See Appendix A
LOOKUP -SAFOBJ Sec. 2.9.1.1 See Appendix A
resup I check ok Sec. 2.6.6.1.5
range-squared Sec. 2.14.3.5.10
OBJ POSITION Sec. 2.9.1.1 See Appendix A
DEBUG VEHICLE Sec. 2.5.2.2 See Appendix A
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
sbx rinff Sec. 2.4.3.2.8
OBJOWNERPORT- Sec. 2.9.1.1 See Appendix A
NUMB3ER ______________________
choose resupply-item Sec. 2.6.6.1.7
mmi Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A
resupply bid ammo needs Sec. 2.6.6.1.6
simnet~send-resupply_.
request___________________________
simnet send resupply-.
received ___________________I________
simnet-send-resupply..
cancel

Table 2.6-305: logistics-tick CSU [8.6.6.1.10]
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2.6.6.2 logistics.h CSU

/simnet/src/hosz/logistics.h

This CSU contains the symbolic constants used by the resupply code, as shown in the
following table, and a single macro, IS.RESUPPLYING(a), defined in Appendix A.

Constant Value
LOGISTICS STATE READY 0
LOGISTICS STATE REQUESTING 1
LOGISTICS STATE RECEIVING 2
RESUPPLY MIN DISTANCE 1000.0
MILLISEC 1000
RESUPPLY STD TIME OUT 40.0 7 sec 1
RESUPPLY UNIT AMMO 1.0 /* rounds per RESUPPLY TIME UNIT "/
RESUPPLY UNIT FUEL 20.0 / gallons per RESUPPLY TIME -UNIT*/
RESUPPLY UNIT FUEL SEC 1600.0 /* seconds of fuel per */
RESUPPLY FUEL SEC PER SEC 40
RESUPPLY FUEL GAL PER SEC .5
RESUPPLY FUEL GAL TO SEC 80

Table 2.6-306: logistics.h Constant Definitions

2.6.7 libpvis CSC

/simnet/libsrc/libpvis

This library deals with issues concerning the intervisibility; the total, partial, or lack of
visibility of objects by the eyes of the observor.

libpvis
CSC

8.6.7

pvecheckvis.c pv_bv.c pve.h pviscall.h
CSC CSC CSU 8.6.7.3 CSU 8.6.7.4

8.6.7.1 8.6.7.2

Figure 2.6-23: pve-checkvis.c CSC Structure

There are a number of factors (conditional definitions) that determine what (and how) this
library does in terms of type of calculations, database format, debugging, etc. The setting
of constant defines is done in both pve_checkvis.c ( see Sec. 2.6.7.1) and pviscall.h ( see
Sec. 2.6.7.4). A define of 0 means that the code segment indicated is undefined and not to
be compiled and executed, while a value of I causes the code to be included in the compile.
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2.6.7.1 pvecheckvis.c CSC

/sinmet/libsrc/libpvis/pves-heckvis.c

This CSC contains CSUs which determine the degree of visibility of objects.

pve..chedvis.c
CSC

8.6.7.1

pv..ceckvis startup clipjojdb
CSU8.6.7.1.1 CSU 8.6.7.1.2 CSU 8.6.7.1.3

test -mins test maxima patch
CSU 8.6.7.1.4 DS .... CSU 8.6.7.1.6

terrain Dcheck edges get..mid .pt
CSU 8.6.7.1.7 CSU 8.6.7.1.8 CSU 8.6.7.1.9

comnpute mid check..edge_hit objects
C -CSU 8.6.7. 1.10 CSU 8.6.7.1.11 CSU 8.6.7.1.12

otale reotr_blck troes

CS .--.3CSU 8.6.7.1.17 CSU 8.6.7.1.18
_____I___ 

-T I

stor hitaverage cekhits
C8.6.7.1.19 JCSU 8.6.7.1.20 _____ 8.6.7.1.21 __

)(or chcktreti ad las df frato~i
SU__________ 8.67..2 8D..12 J i CSU 8.6.7-. 3

Figur 2.624 8vceki.6.7.1 trctrePat.>o 2
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C check box count vtxl hit count vtx2! hit
( CSU 8.6.7.1.31 1(. CSU 8.6.7.1.32 1 CSU 8.6.7.1=.33

c--7ount -mid -hit reportedge..hit '~' print..edge
CSU .6.7.1.34 J\ CSU 8....5 1CSU 8.6.=7.1.36

_-1Wmiss edgejz_miss sort trim hits
CU8.6.7.1.37 C -I CSU 8.6.7.1.38 CSU- 8673

pnrkl object into debug-report p-rnhtp( CSU 8.6.7.1.40 J. CSU 8.6.7.1.41 CSU 8.6.7.1.42

Fiur .6.246 :S 8.echckv .47 CSC Structure Pat o
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The following table contains the constant defines in pvecheckvis.c that affect compilation,
and subsequent library action. With them are their current values and a brief explanation of
their meanings.

Constant Value
ALLOWSEG VIS 1 /r Allow the use of segmented intervis math "
REPORTBOTHEDGEBLOCKS 1 / Report both horizontal and vertical grid One

blockage in test mins 0 */
TDB_2 1/r Use new database format for Bergen.01 02 and

Knox .030x/
NEW DIST 1 / Use new distance methods in checking edges °/
IGNORELOWTREELINES 1 /* Treelines below MINTREELINEHEIGHT are

icnored *1

PRINT OBJECTS 0/0 Objects are not printed */
PRINT ERRORS 0/0 Debugaina errors are not printed */
QUIT ON ERRORS 0/ Debugging errors don' cause terminations */
DEBUG PATCHES 0/0 The following are the various debug code "1
DEBUG LIST EDGES 0/ defines. Since all are OFF (undefined) none */
DEBUG EDGES 0/r of debug trapping code is compiled. In */
DEBUG REPORT 0/ addition, the constant DEBUG is defined */
DEBUG TREES 0/0 below as 0, since it is the product of the logical */
DEBUG CANOPIES 0/0 OR of the other smaller debug defines. */
DEBUG HITS 0
DEBUG HITS 2 0
DEBUG TREE OBJ ELEVS 0
DEBUG ELEV 0
DEBUG MAX ELEV 0
DEBUG ADD 0
DEBUG OBJECTS 0
DEBUG CLU1TER 0
DEBUG SWITCHES 0
DEBUG CLIP 0
DEBUG CHECK BOX 0
DEBUG DIFFRACTION 0
DEBUG OBSTACLES 0
DEBUG (DEBUGPATCHES II DEBUGLISTEDGES

II DEBUGEDGES II DEBUG_TREES
II DEBUGCLUTTER II DEBUGOBJECTS
II DEBUGCANOPIES II DEBUG_SWITCHES
11 DEBUG-HITS 11 DEBUGCLIP II DEBUGREPORT
II DEBUGCHECKBOX II DEBUGDIFFRACTION
II DEBUGOBSTACLES
II DEBUGTREE_OBJELEVS II DEBUGELEV
II DEBUG MAX ELEV II DEBUG ADD)

Table 2.6-307: pve-checkvis.c Test and Debug Constant Definitions
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In addition to the constant definitions there is one for the diffraction boundary weight in the
following table and values for the qltbl array. (See pvc_cbeckvis.c for the contents of the
array.)

I Costat I value
IDIFFRAC BORY WT 1100

Table 2.6-308: DIFFRAC-BDRY-WT Constant Definition

2.6.7.1.1 pve-checkvis CSU

This CSU is the mnain routine for checking the invisibilty of objects.

Parameters
Parameters I Type I Where Typedef Declared

pyarams Ipinter to PV PARAMS ISec. 2.6.7.4

_____________________Return Values_____________
Return Value Type Meaning
DUMMY int jAbnormal end.
FULLY VISIBLE int Obiect is fully visible.
INVISIBLE int Object is invisible.
visibility int JVisibility level.

Errors
Error Name Reason for Error
"error opening tile pve..pt.. Unable to open file pve...ptstats.
stats"____________________________ __

"error opening file pve stats" Unable to open file pve stats.
"NULL pvparams passed to Null pv parameters were passed to pve_checkvis.
Dve checkvis. Bye.."*_________________________
"NULL pointer guardp passed Null pointer guardp was passed to pve_checkvis.
to pve checkvis. Bye.." __________________________

SCalls

Function Where DescrIbed
print-pyparams Sec. 2.6.7.1.44
startup Sec. 2.6.7.1.2
test mins Sec. 2.6.7.1.4
diff raction diff Sec. 2.6.7.1.30
test maxima Sec. 2.6.7.1.5
report-last hit Sec. 2.6.7.1.25
test clutter Sec. 2.6.7.1.26
print-end-info Sec. 2.6.7.1.52

Table 2.6-309: pvecheckvis CSU [8.6.7.1.11
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2.6.7.1.2 startup CSU

This CSU sets up the geometry for traversing the terrain patches. It begins point
computations where the ray from eye to target hits the patch boundaries. It terminates the
CSU call if the eye is to close to the target.

S ReturnValues
Return Value Type Meanina
TERMINATE jstatic int IAbnormal end.
DUMMY jstatic int Normal end.

____ ____ ____ ____ ____Errors

Error Name IReason for Error
"unable to open tile pve.. Unable to open file pve-errors.
errors" I _______________________________________

____ ___ ___ ____ ___ ___Calls

Function Where Described
max Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A
clip to tdb Sec. 2.6.7.1.3
PATCH ROUND UP Sec. 2.6.7.3 See Appendix A
nu n Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A
PATCH ROUND DOWN Sec. 2.6.7.3 See Appendix A
DIST ISec. 2.6.7.3 See Appendix A

Table 2.6-310: startup CSU [8.6.7.1.2]

P2.6.7.1.3 clip totdb CSU

_____________________Parameters_____________

Parameters Type Where Typedet Declared
x 1 double Standard
Y-1 double Standard
x 2 double tStandard

v2 double Standard

_____________________Return Values_____________
Return Value Type [Meaning
TERMINATE static int Abnormal end.
DUMMY Jstatic mnt Normal end

____ ____ ____ ____ ____Errors

Error Name Reason for Error
"tdb...get-z error at next.x, A call to the function tdb...get-z returned -1.
next.$_ _ _ __ _ _ _ _ _ __ _ _ _ _ _
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Calls
Function Where Described
DIST Sec. 2.6.7.3 See Appendix A
tdb get z Sec. 2.21 .7.16.2
print error Se. 6. 7.1 .4 6
max ISec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A

Table 2.6-311: clip_ totdb CSU [8.6.7.1.31

2.6.7.1.4 test mins CSU

T7his CSU checks the elevation on the patch boundaries.

_____________________ReturnValues_____________

Return Value Type Meaning
BLOCKED static int The minimum elevation on the

boundary is above the ray from
the eye to the target top (so

_____________________the target will be invisible).
DMYstatic int IAny other situation.

____ ___ ___ ____ ___ ___Calls

________________ Where Described
DIST Sec. 2.6.7.3 See Appendix A

print guard info Sec. 2.6.7.1.49
___ax _______ I__ Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A

Table 2.6-312: test mins CSU [8.6.7.1.4]

2.6.7.1.5 test-maxima CSU

This CSU computes the points where the may hits successive patch boundaries. It also
computes the midnimum elevation of the ray in the patch, and checks this against the
maximum elevation of terrain polygons, bounding volumes, and trees.

Return Values
Return Value I~p IMeanina
heiaht- t Istatic int the height poit

Errors
Error Name Reason for Error
"tdb get errain error A call to function tdb get terrain returned NULL.
"tclb..get terrain on ... A call to function tdb...eranrtre UL

moving on to next patch...."
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Function Where Described
DIST Sec. 2.6.7.3 See Apendix A

fix coords Sec. 2.6.7.1.28

tdb get terrain Sec._______2.21.7.18.1____________

tdb error Sec. _______2.21.7.17.1____________

Table 2.6-313: test-maxima CSU [8.6.7.1.5]

2.6.7.1.6 patch CSU
This CSU checks all visibility in a terrain patch.

Errors
Error Name Reason for Error
"resufts overflow, not enough memory allocated for A call to check -hits returned
PVCHANGEPTs for pve..checkvis IRESOFLOW.
Abandonig computation of segmented intervisibility"

Calls
Function Where Described
print patch info 'Sec. 2.6.7.1.50
terrain Sec. 2.6.7.1.7
objects Sec. 2.6.7.1.12
trees Sec. 2.6.7.1.15
treelines Sec. 2.6.7.1.16
canooies Sec. 2.6.7.1.18
sort trim hits Sec. 2.6.7.1.39
check hits ISec. 2.6.7.1.21

Table 2.6-314: patch CSU [8.6.7.1.6]

2.6.7.1.7 terrain CSU

This CSU checks the terrain edge list for the patch, testing edges matching grid-loc-woni
for intervisibility blocks.

Calls
Function IWhere Described

Icheck edges Sec. 2.6.7.1.8

Table 2.6-315: terrain CSU [8.6.7.1.7]
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2.6.7.1.8 check-edges CSU

This CSU checks an edge list for the patch, testing edges, matching gridjoc..word for
mntervisibihity blocks.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
edoe register Nt Standard
verticesp pointer to register terrain.h

_________________TERRAIN POINT___________
*edgesp pointer to register terrain.h

EDGE DESCRIPTOR___________
type rister int Standard

____ ___ ___ ____ ___ ___Calls

Function Where Described
print-edge Sec. 2.6.7.1.36
edge p~w miss Sec. 2.6.7.1.37
edge z miss Sec. 2.6.7.1.38
POINT TO LINE Sec. 2.6.7.3 See Appendix A
report edge hit Sec. 2.6.7.1.35
count vtxl hit Sec. 2.6.7.1.32
check edge hit Sec. 2.6.7.1.11
DIST Sec. 2.6.7.3 See Appendix A
cou nt vtx2 hit Sec. 2.6.7.1.33
count mid hit Sec. 2.6.7.1.34
get mid pt Sec. 2.6.7.1.9

fcomnpute-mid Sec. 2.6.7.1.10

Table 2.6-316: check_edges CSU [8.6.7.1.8]

2.6.7.1.9 get_mid_pt CSU

_____________________Parameters_____________

Parameters Type Where Typedet Declared
.newptp pointer to TERRAIN POINT terrain.h
, ptl p pointer to TERRAIN POINT terrain.h
*pt2p pointer to TERRAIN POINT terrain.h
Iambti register double ' Standard

Table 2.6-317: get mid pt CSU [8.6.7.1.91
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2.6.7.1.10 compute mid CSU

Parameters
Parameters Type Where Typedef Declared
*midpointp pointer to register terrain.h

TERRAIN POINT
°pintlp pointer to register terrain.h

TERRAIN POINT
weight1 register double Standard
*point2p pointer to register terrain.h

TERRAIN POINT II

Table 2.6-318: compute-mid CSU [8.6.7.1.10]

2.6.7.1.11 check edgehit CSU

Parameters
Parameters Type Where Typedef Declared
"pointp pointer to register terrain.h

TERRAIN POINT
type register int Standard

ReturnValues
Return Value Type Meaning
TERMINATE int Checking point-to-point only

and visibility is zero.
DUMMY int Normal end.

Calls
Function Where Described
DIST Sec. 2.6.7.3 See Appendix A
print terrainjpoint Sec. 2.6.7.1.57
report vis change Sec. 2.6.7.1.54
max Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A
store hit Sec. 2.6.7.1.19

Table 2.6-319: checkedge_hit CSU [8.6.7.1.11]
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2.6.7.1.12 objects CSU

This CSU checks the bounding volumes.

Calls
Function Where Described
GET OBJECT MIN X terrain.h
GET OBJECT MIN Y terrain.h
GET OBJECT MAX X terrain.h
GET OBJECT MAX Y terrain.h
GET OBJECT MAX Z terrain.h
GET OBJECT TYPE terrain.h
check box Sec. 2.6.7.1.31
obstacle Sec. 2.6.7.1.13
check object Sec. 2.6.7.1.14

Table 2.6-320: objects CSU [8.6.7.1.12]

2.6.7.1.13 obstacle CSU

CnIIs
Function Where Described
DIST Sec. 2.6.7.3
rin Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A

Table 2.6-321: obstacle CSU [8.6.7.1.13]

2.6.7.1.14 checkobject CSU

This CSU tests the given object for a visibility blockage.

Parameters
Parameters Type Where Typedef Declared
*objectp pointer to terrain.h

OBJECT DESCRIPTOR

Calls
Function Where Described
print object info Sec. 2.6.7.1.40
DIST Sec. 2.6.7.3
POINT TO LINE Sec. 2.6.7.3 See Appendix A
max Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A
store hit Sec. 2.6.7.1.19

Table 2.6-322: check_object CSU [8.6.7.1.14]
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2.6.7.1.15 trees CSU

*This CSU checks trees. A tree is modeled as a triangle T_LINE_BOTWINDOW above
the ground. zhit is not quite correct as ground height, but it is used anyway. This is not a
problem for point-to-point intervisibility. zhit is correct if the ground is flat or dotl is 0.

Calls
Function Where Described
DIST Sec. 2.6.7.3
check tree hit Sec. 2.6.7.1.29

abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A

Table 2.6-323: trees CSU [8.6.7.1.15]

2.6.7.1.16 treelines CSU

If the ray goes through the guard box around the treeline, this CSU checks for blockage at
the tree at each end of the treeline, and for blockage in the segments. It terminates if there
are one or fewer segments.

Parameters
Parameters Type Where Typedef Declared
num tlines register irPt Standard
*treelinep pointer to register terrain.h

TREELINE HEADER

Errors
Error Name Reason for Error
treeline error. treeline" There are one or fewer treeline vertices.

"treeline error: ... vertices There are one or fewer treeline vertices.
from ... to ...
last: .... next:_..."

Calls
Function Where Described
check box Sec. 2.6.7.1.31
print error Sec. 2.6.7.1.46
POINT TO LINE Sec. 2.6.7.3 See Appendix A
DIST Sec. 2.6.7.3 See Appendix A
check tree hit Sec. 2.6.7.1.29
compute mid Sec. 2.6.7.1.10

Table 2.6-324: treelines CSU [8.6.7.1.16]
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2.6.7.1.17 report tree block CSU

This CSU puts a tree hit in the PVRESULT structure. It is called only if params->num_
trees < PVMAXTREEBLOCKS (which means that more tree blocks may be reported)
or if this tree is closer than the furthest one previously reported.

Parameters
Parameters Type I Where Typedef Declared
x REAL 4 mass stdc.h
y REAL 4 mass stdc.h
dist double Standard

Calls
Function Where Described
nin Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A
tree dist

Table 2.6-325: reporttree block CSU [8.6.7.1.17]

2.6.7.1.18 canopies CSU

This CSU checks the canopy edge list for the patch, testing edges matching grid-loc-word
for intervisibility blocks.

Calls
Function Where Described

check box Sec. 2.6.7.1.31
treelines Sec. 2.6.7.1.16
Icheck edges Sec. 2.6.7.1.8

Table 2.6-326: canopies CSU [8.6.7.1.18]

2.6.7.1.19 store-hit CSU

This CSU stores a hit point as follows: For objects, z represents the elevation of the top
with z_b_in and z_b_out representing surface-level elevations relative to zfrom. For
trees, zJbin is surface elevation, z is top elevation, z_bout is the elevation of the bottom
of the foliage, T_LINEBOT_WINDOW above the ground. For tree canopies and terrain
edges, though, z equals z -b in equals zhout. In particular, for canopy edges the ground
elevation is unknown.

Parameters
Parameters Type Where Typedef Declared
x double Standard
y double Standard
z double Standard
z b in double Standard
z b out double Standard
type int Standard
d double Standard
ratio double Standard
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Errors
IError Name Reason for Error
1"OVERFLOW. hits in patch, at .. Total hits exceeded maximum hit points.
Only .hits may be recorded in a patch" II

Table 2.6-327: store-hit CSU [8.6.7. 1. 19J

2.6.7.1.20 average CSU

This CSU computes the linearly weighted average of elevations zI at distance dl and z2 at
distance d2, at an intermediate distance dB.

Parameters_____________
Parameters Type__________ Where_________Declared

Z 1 reoister double Standard
di register double Standard
z2 register double Standard
d2 reg ster double Standard
d0 register double IStandard

_____________________ReturnValues ____________

Return Value Type Meaning
(zi + z2) /2 static double di and d2 are about equal.
((d3 - dl)i/ (d2 - d1)) -z2 + static double Unearly weighted average.
((d2 -d3) /(d2 -dl)) -z1 I___________ ___________

Table 2.6-328: average CSU [8.6.7.1.20]

2.6.7.1.21 check-hits CSU

This CSU checks the hits for a given patch, reporting any changes in visibility. No
distinction is made between full and partial tree blocks. All tree blocks are called Partial.

ReturnValues
Return Value IType Meaning
RESOFLOW static int Change points >= (maximum

I I change points minus 2).
DUiMMY static mtd Normal end.

Errors
Error Name Reason for Error
"pve~checkvis: check-hits switch error" Value in currp->type is none of the expected

____ ___ ___ ____ ___ ___ ____ ___ ___ types.
"pve_checkvis: check-hits switch error Value in currp->type is none of the expected

curp ....,type ....,dist..." Itypes.
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maxSec. 2.6.7.3 & Sec. 2.13.3.5 See Apndix A

Table 2.6-329: check-hits CSU [8.6.7.1.21]

2.6.7.1.22 report hit CSU

ReturnValues_____________
Return Value tatic Meat
TERMINATE aic ____Anyof _____________

DUMMY static int Standard

Errors
Error Name Reason for Error

"**skyline error in report hit" Case is INVISIBLE and skyline denom <= 0.
"skyline error" Case is INVISIBLE, and skyline-denom <= 0;

or
case is FULLBLKTREES;
or
case is PTBLKSOLIDPTBLKTREES
and skyline-denom <= 0;
or
case is PTBLKTREES and skyline..denom
>= 0;
or
case is PT_-BLK_-SOLID and do-trees
TRUE;
or
case is PT_-BLKSOLID and
invpafl solid-dist > currp->dist;
or
case is PTBLKSOLID and
vis-part-solid-dist > currp->dist;
or
case is PTBLKSOLID and
not(skyline-denom < 0 && currvis =

INVISIBLE) and niot (skyline-denom > 0 &&
currvis == FULLYVISIBLE);
or
case is FULLYVISIBLE and skyline...denom

____ ___ ____ ___ ___ ____ ___ __ I >= 0.
"case error, report-hit" The value in old-vis is

_______________________ I PT BLK SOLID FULL BLK TREES.
Table 2.6-330 is continued on the following page
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"pve...checkvis: skyline error in reporthitr Case is
PTBLKSOLIDFULLBLKTREES;
or_ _ _ _ _

case is PT _BLK_-SOLIDPTBLKTREES
and skyline_clenom <. 0;
or
case Is PTBLKTREES and skyline..denom
>.- 0;
or
case is FULLYVISIBLE and skyline-denom

____ ___ ____ ___ ____ ___ ____ ___ >- 0.

"pve_sheckvis: skyline error in report_hit Case is FULLBLKTREES.
report..hft error: old~vis ... case niot

implemented" __________________

"pve...checkvis: treeline error in report-hi" Case is PTBLKTREES and treeline-denom
____ ____ ____ ____ ____ ____ ____ <c 0.

"treelne error" Case is PTBLKTREES and treeline-denom
____________________________<- 0.

"report_hits error" Case is PTBLKTREES and
____________________________vis part tree dist > currp->dist.

ERROR in reporLhits ~"Case is PTBLKTREES and
_____________________________vis Dart tree dist > currp-,.dist.

"pve...checkvis: reporthit error: Case is PTBLKSOLID and do-trees
PART BLK SOLID & do trees" TRUE.
"pve...checkvis: skyilne error in reporthit, Case is PTBLKSOLID and
old_vis PTBLKSOLID" inv..par_sofid-dist > currfp->dist;

or
case is PTBLKSOLID and
vis~part-soid-dist >currp->dist:
or
case is PTBLKSOLID and
not(skyline_deniom < 0 && currvis =

IN VISIBLE) and not (skylne denom > 0 &&
__________________________currvis -- FULLY VISIBLE).

"pvecheckvis: unknown case in report-hit" Value of old -vis is none of the expected
____ ___ ___ ___ ___ ____ ___ ___ ___ ___ visibilities.

"report_hit error: unknown case: hits .. " Value of old-vis is none of the expected
__________________________________ visibilities.

"unknown case in report-hit" Value of old-vis is none of the expected
visibilities.

SCalls

Function ________ Where Described
___________________ Sec. .2.6.7.1.42

deu-eotSec. 2.6.7.1.41 ____

print ch pt -info Sec. 2.6.7.1.23
print_____error___ Sec. 2.6.7.1.46
skyline error Sec. 2.6.7.1.51
___________ Sec. 2.6.7.3 See Appendix A
YC Sec. 2.6.7.3 See Appendix A
vis code Sec. 2.2.6.7.1.53

Table 2.6-330: report~hit CS U [8.6.7.1.221
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2.6.7.1.23 printchptinfo CSU

This CSU writes change-point information to a file.

____________________ Parameters
Parameters Type IWhere Typedef Declared
*fP Dinter to FILE Standard
ch dist Idouble IStandard
ch vis jint Standard

____ ___ ___ ____ ___ ___Calls

Function Where Described
)C Sec. 2.6.7.3 See Appendix A
YC ISec. 2.6.7.3 See Appendix A
vis code Sec. 2.6.7.1.53

Table 2.6-331: printchptinfo CSU [8.6.7.1.23]

2.6.7.1.24 add-last hit CSU

Errors
Error Name :: Reason for Error
"add last hit error curp= NULL

Calls
Function Where Described
print error ISec. 2.6.7.1.46
print hitpt Sec. 2.6.7.1.42

Table 2.6-332: add-last hit CSU [8.6.7.1.24]

2.6.7.1.25 report last-hit CSU

Errors
Error Name IRaon for Error
"seqvis 1= ptvis error old vis and pssibly see under tree have improper values.

Calls
Function IWhere Described
prit error Sec. 2.6.7.1.46

interpolate ISec. 2.6.7.1.56
DIST Sec. 2.6.7.3 See Apendix A

Table 2.6-333: report last-hit CSU [8.6.7.1.25]
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2.6.7.1.26 test clutter CSU

I This CSU checks from target position to the edge of the tdb to see if a terrain patch behind
the target is above the line of sight from eye to the top of the target.

Calls
Function Where Described
DIST Se: 2.6.7.3 See Appendix A
STILL IN BOUNDS X Sec. 2.6.7.3 See Appendix A
STILL IN BOUNCS Y Se; 2.6.7.3 See Appendix A
PATCH INDEX td!, r in MCC CSCI SDD
pdrnt-guard info . _ 2.6.7.1.49

Table 2.6-334: test clutter CSU [8.6.7.1.26]

2.6.7.1.27 grid iocworc CSU

This CSU looks up the grid lo...!or word of the ray between a point on edgel1 with
coordinate coord_1, to edge_.. oord 2. Edges are called PVELEFT, PVETOP,
PVERIGHT, ,nd PVEBO- -)M. Coordinates are measured from the bottom or left,
and are 0, 1, 2, ... (PVREF_C _NUM - 1). Caller is responsible for ensuring that these
coordinates ax, integers in this range.

PVREFGRNUM =--= .- NEMENT LEVEL * PV_GRIDNUM
PVGRID_NUM is the r of squares along an edge of the grid that is used in thep definition of the grid lo , ord.

Parameters
Parameters .. ype Where Typedef Declared
edgjel it Standard
coord 1 t Standard
edge_2 !nt Standard
coord_2 nt Standard

ReturnValues

Return Value Type Meaning
PVEGLWLEFT static unsigned Case edgel, PVELEFT,

..... _ _ edge 2. PVE LEFT.
gl tbilil static unsigned All other known cases.
PVE GLW ERROR static unsigned Unknown cases.
PVEGLWTOP static unsigned Case edge_l, PVETOP,

....... edge 2, PVE TOP.
PVE_GLWRIGHT static unsigned Case edge_1, PVERIGHT,

edge 2, PVE RIGHT.
PVEGLWBOTTOM static unsigned Case edge_l,

PVEBOTTOM, edge_2,
IPVE BOTTOM.

Table 2.6-335: grid iocword CSU [8.6.7.1.27]
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2.6.7.1.28 fix coords CSU

This CSU computes lastcoorddbl and next_coord_dbl (patch coordinates). Thy are
doubles between 0 and patch-size. lasLcoorddbl is modified slightly to ensure that it will
represent patch coordinates in the patch of mid.

Calls
Function Where Described
PATCH COORD ISec. 2.6.7.3 See Appendix A.

Table 2.6-336: fix coords CSU [8.6.7.1.28]

2.6.7.1.29 check tree hit CSU

For point-to-point intervisibility, this CSU reports a partial tree block if:
the bottom of the tree is below the top of the target and
the top of the tree is above the bottom of the target;

reports a full tree block if:
the bottom of the tree is below the bottom of the target and
the top of the tree is above the top of the target.

It does not check cumulative effects of more than one tree, which might give a fuR ti
block by a combination of partial blocks. All elevations are relative to zfrom.

Parameters
Parameters Type Where Typedef Declared
x double Standard
y double Standard
dist register double Standard
tree top register double Standard
tree bot register double Standard
around-elev register double Standard
type int Standard

Calls
Function Where Described
max Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A
store hit Sec. 2.6.7.1.19
report tree block Sec. 2.6.7.1.17

Table 2.6-337: check tree hit CSU [8.6.7.1.29]

2.6.7.1.30 diffraction diff CSU

Parameters
Parameters Type Where Typedet Declae

Iforward ratio I double I Standard
reverse ratio double Standard
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ReturnValues
Return Value Type Meaning
0.0 static double forwardratio <= top ratio or

numer cround <= 0.
dist static double Normal end.

Calls
Functlon Where Described
attenuation factor Sec. 2.6.7.1.48

Table 2.6-338: diffraction diff CSU [8.6.7.1.30]

2.6.7.1.31 check box CSU

This CSU returns a if a line through (x_last, yjast) perpendicular to the vector (x-normal,
y_normal) intersects the box with corners (x min, yjmin), (xmax, y_min), (xmax,
yjnax), (x_rin, ymax). For floating point error reasons, it tests for product <
EPSI_EPSI rather than product < 0.

Parameters
Parameters Type Where Typedef Declared
x min register REAL 4 mass stdc.h
y- min register REAL 4 mass stdc.h
x max register REAL 4 mass stdc.h
y max register REAL 4 mass stdc.h

ReturnValues
Return Value Type Meaning
1 int Line intersects box.
0 int Line does not intersect box.

Table 2.6-339: check box CSU [8.6.7.1.31]

2.6.7.1.32 count vtxl hit CSU

This CSU increments the count of terrain or canopy vtxl-hits.

Parameters
Parameters I Type Where Typedef Declared
type int Standard

Table 2.6-340: count vtxl hit CSU [?????]
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2.6.7.1.33 count vtx2_hit CSU

This CSU increments the count of terrain or canopy vtx2-hits.

Parameters
Parameters Type Where Typedef Declared
type Iint I Standard

Table 2.6-341: count vtx2 hit CSU [?????]

2.6.7.1.34 count mid hit CSU

This CSU increments the count of terrain or canopy mid-hits.

Parameters
Parameters Type Where Typedef Declared
type Iint IStandard

Table 2.6-342: count mid hit CSU [?????]

2.6.7.1.35 reportedgehit CSU

This CSU writes to a file: message, edge, dot, and the x, y, z, and (z - zjfrom) for the
vertex point for an edge hit.

_____________Parameters _____________

Parameters Type Where Typedef Declared
"msg pointer to char Standard
edge int Standard
*vertp pointer to TERRAIN POINT terrain.h
dot double Standard

Table 2.6-343: report edgehit CSU [?????]

2.6.7.1.36 printedge CSU

This CSU writes to a file: x, y, z, and (z - zjfrom) for the two vertices forming an edge.

Parameters
Parameters Type Where Typedef Declared
edge int Standard
"vertexlp pointer to TERRAIN POINT terrain.h
*vertex2p pointer to TERRAIN POINT terrain.h

Table 2.6-344: printedge CSU [?????]

0
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2.6.7.1.37 edge giw miss CSU

This CSU writes to a file the grid loc word mniss for edge, edge..glw, and ray...glw.

Parameters
Parameters IType IWhere Typedef Declared
edoe int Standard
edaeglw IHWORD Imass stdc.h
ray gw HWORD mass stdc.h

Table 2.6-345: edge giw miss CSU [?????]

2.6.7.1.38 edge z-miss CSU

This CSU writes to a file the elevation miss of an edge, and z...raynmm.

Parameters
Parameters IType IWhere Typedef Declared
edge int Standard

Table 2.6-346: edge z miss CSU [?????]

2.6.7.1.39 sort trim hits CSU

Errors
Error Name Reason for Error.sot eror(currp->dist + EPSIEPSI) < header..hitp-

>nextp->dist
.sort error: curr dist ... firstdist ... (currp->dist + EPSIEPSI) < header-jiitp-
currp .... header hitp->nextp ... >nextp->dist
"terr...nextp case error Value in currp->type is none of the expected

____ ___ ___ ___ ___ ___ ___ ___ ___ types.
"terr -nextp case ... error in standard branch: Value in currp-type is none of the expected
surrp .... terr -nextp ... types.

currp dist .... terr nextp dist ..." _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

"pve -checkvis: terr-nextp case error" Value in currp->.type is none of the expected
types.

"tdb get z error at L."A call to function tdb g~et z returned -1.
"tdb get z errorI A call to function tdb aet z returned -1.

SCalls

Function Where Described
prnt debug list Sec. 2.6.7.1.47

print error Sec. 2.6.7.1.46
average Sec. 2.6.7.1.20
tdb aet z Sec. 2.21.7.16.2
max ISec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A

Iadd last-hit ISec. 2.6.7.1.24

Table 2.6-347: sort trim hits CSU [?????]
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2.6.7.1.40 print object info CSU

This CSU writes to a file the name, height, type, and vertices of an object.0

S Parameters
Parameters Type Where Typedef Declared
______________ pointer to FILE Standard
*objp jpointer to terrain.h

________________OBJECT DESCRIPTOR

Function Where Described
get-object name Sec._______2.6.7.1.55____________
IGET OBJECT TYPE terrain.h

Table 2.6-348: .print object info CSU [???

2.6.7.1.41 debug report CSU

This CSU writes to a file debug information as directed by the argument n. For n =1,
distance, visibility, and skyline-ratios are written. For n=2, variables of the types
-skyline, numer_, and -denom are written.

Parameters
Parameters I ::Type :::Where Typedef Declared
n I it IStandard

Table 2.6-349: debug-report CSU [?????]

2.6.7.1.42 print~hitpt CSU

This CSU writes to a file hit paint information from a PVHITPT data structure.

Parameters
Parameters I Tpe I Where Typedet Declared
tointp Ipinter to PV HIT PT ISec. 2.6.7.4

Table 2.6-350: print hitpt CSU [I?????]

2.6.7.1.43 print fpe_info CSU

This CSU writes to a file fpe error information.

Parameters
Parameters Type Where Typedef Declared

Ivisl i mt IStandard
vis2 int Standard
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__ Errors
Error Name Reason for Error
"error opening file pve stats" Unable to open file pve stats to write.

Table 2.6-351: printfpe info CSU [?????]

2.6.7.1.44 printpvparams CSU

This CSU writes to a file information from a PVPARAMS data structure.

Parameters
Parameters Type Where Typedef Declared
*file pointer to FILE Standard
"params pointer to PV PARAMS Sec. 2.6.7.4

Table 2.6-352: printpvparams CSU [?????]

2.6.7.1.45 printshortpvparams CSU

This CSU writes to a file only the visibility test information from a PVPARAMS data
structure.

Parameters
Parameters Type Where Typedef Declared
*file pointer to FILE I Standard
*Params pointer to PV PARAMS Sec. 2.6.7.4

Table 2.6-353: print shortpvparams CSU [?????]

2.6.7.1.46 print-error CSU

This CSU writes to a file an error message with distances and visibilities and then calls
print_shortpvparams to write visibility test information

Parameters
Parameters Type Where Typedef Declared
"fp pointer to FILE Standard
*err msg pointer to char Standard
distl double Standard
dist2 double Standard
flag unsigned int Standard

Calls
Function Where Described
print short pvparams Sec. 2.6.7.1.45

Table 2.6-354: printerror CSU [?????]
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2.6.7.1.47 print debug list CSU

This CSU writes to a file a list of hit points, exiting with condition code 1 if it finds a cell
pointing to itself.

Parameters
Parameters IType IWhere Typedef Declared'
*hitp pinter to PV-HIT PT ISec. 2.6.7.4

Calls
Function IWhere Described
prnt hitpt Sec. 2.6.7.1.42

Table 2.6.355: print debug list CSU [99999]

2.6.7.1.48 attenuation-factor CSU

This CSU computes the attenuation factor for radio transmissions partially blocked by
terrain or obstacles.

_____________________Parameters _____________

Parameters Type Where Typedef Declared
distance jdouble IStandard
frequency Jdouble Standard

Return Value Type ReunausMeaning
1.0 static double Wavelength or distance near

____ ___ ___ ____ ___ ___ _ __ ___ ___ ____ ___ ___ ___ zero.
4.0 + distancel 95 static double distance < 0.01
5.12 + distance*83.5 static double 0.01 <= distance < 0.09
5.86 + distance*75.23 Istatic double 0.09 <c= distance < 1.0
2.47 + distance*78.629 static double 1 .0 <= distance

Table 2.6-356: attenuation-factor CSU [8.6.7.1.31]

2.6.7.1.49 print guard_info CSU

This CSU writes to a file patch guard information from a PATCHGUARD data structure.

Parameters
Parameters Type Where Typedef Declared
*patch -auardp Ipointer to PATCH GUARD Iterrain.h
patch num int Standard

Table 2.6-357: print guard info CSU [?????]
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* 2.6.7.1.50 print patch info CSUJ

This CSU writes to a tile patch information from EDGE_-DESCRIPTOR and
TERRAIN_POINT data structures. This CSU has no parameters, returns no values, and
calls no other CSUs.

2.6.7.1.51 skyline-error CSUJ

This CSU writes to a file skyline enror information including visibility codes and hit points,
and calls print.pvparams to write visibility data.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
oldvis int Standard
curvis int Standard
denom double Standard
*ohitp Dinter to PV HIT PT Sec. 2.6.7.4
*nhitp pointer to PV HIT PT ISec. 2.6.7.4
out Pt int NIStandard

Errors
Error Name IReason for Error
"can't open file yve sk e7rrs" Unable to open tile yve sky-errs for appernding

Calls
Function Where Described
vis code ISec. 2.6.7.1.53
Prnt-pyparams ISec. 2.6.7.1.44

Table 2.6-358: skyline-error CSUJ [???!??]

2.6.7.1.52 print end-info CSUJ

This CSU writes to a file wrapup information on pv parameters, ratios, visibilities, and
attenuation.

____ ____ ____ ____ ____Errors

Error Name Reason for Error
"can't open file pve sky__errs" IUnable to open file pve sky errs for appending.
"error: returns .... seg..vis .... ISegmented visibility is different from pt-to-pt visibility and
in:" jdifferent from pt-to-pt visibility with 4 bit on.

____ ___ ___ ____ ___ ___Calls

Function Where Described
PrintpDvparams Sec. 2.6.7.1.44
attenuation factor Sec. 2.6.7.1.48

Table 2.6-359: print end info CSU [?????]
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2.6.7.1.S3 vis code CSU

This CSU converts an integer visibility code to a character string.

Parameters
Parameters I Type I Where Typedet Declared
code I it IStandard

ReturnValues ____________

Return Value Type Meaning
"FULLY VISIBLE" pointer to char code - 15
"PT BLK SOLID" pointer to char code - 13
"PT -BLK TREES" pointer to char code = 7
"PTBL-K_SOLID_PTBLK. pointer to char Code- 5

TRE-ES" _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

"FULL BLK TREES" pointer to char code = 3
"PTBLKSOLIDFULL- pointer to char code = 1
B5LK TRE ES"_________________ ____

"INVISIBLE" pointer to char Icode - 0
"Unknown vis code" pointer to char IUnknown code.

Table 2.6-360: vis_code CSU [?????]

2.6.7.1.S4 report vis change CSU

This CSU writes to a file the present visibility.

Parameters I Type Paaetr [Where Typedef DeclaredI
vis I it IStandard

Table 2.6-361: report-vis-change CSU [?????]

2.6.7.1.55 get object name CSU

This CSU converts an integer object type to a character string.

Parameters
IParameters I Type I Where Typedet DeclaredI

obj e c t t e I mt IStandard
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Return Value Type RtrVaus Meaning
"church" Woiter to static char object type - CHURCH
"guard tower" pointer to static char objectype -

_________________GUARD TOWER
"house" pointer to static char object type - HOUSE
*mobile home" pointer to static char objectype -

_______________________________MOBILE HOME
"office building" pointer to static char objectype

_________________OFFICE BUILDING
"one story barracks" pointer to static char object-type

_______________ONE STORY BARRACKS
"power tower" pointer to static char objectype -

_______________ _______________POWER TOWER
"small house" pointer to static char objecLtype -

________________________________SMALL HOUSE
"two story barracks" pointer to static char object -type =

_________________TWO STORY BARRACKS
"water tower pointer to static char object -type

_______________ _______________WATER TOWER
"object .. "pointer to static char objectype is none of the

____ ___ ____ ___ ____ _ _ ____ ___ ____ ___ __ 1 above.
Table 2.6-362: get object name CSIJ [?????]

2.6.7.1.56 interpolate CSU

* This CSU returns val-nmid, interpolating from val 1 at uI and val_2 at u_2. It works
only when u_1 and q_2 differ by more than EPSILON.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
u 1 register double Standard
u 2 reciister double Standard
u mid register double Standard
val 1 1regaister double IStandard
val 2 1register double IStandard

______________________Return Values _____________

Return Value Type ]Meanina
(val 1 + val 2) /2 double Ju 1 and u 2 are nearly equal.
(va-2 * (u~mid - u_..1) + val_1'* double jAll other conditions.
(u 2 -u mid))I(u 2 - u 1) ___________ __________

Table 2.6-363: interpolate CSU [?????]
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2.6.7.1.57 print terrain point CSU

This CSU writes to afile x,y, and zfroma TERRAN_POINT data structure to afile.

Parameters
Parameters Type IWhere T pedef Declared
I fP IPointer to FILE I Standard

*pitp inter to TERRAIN POINT Iterrain.h

Table 2.6-364: print terrain point CSU [?????]

2.6.7.2 pvbv.c CSC

/simnnet/Jibsrc/libpvisIpv -bv.c

This CSC contains two CSUs, described below.

CSU 8.6....2

Figure 2.6-26: pv_bv.c CSC Structure

In addition, the CSC contains a single constant definition in the following table.

I Constant I value
IOBSTACLE EXPANSION 13.0 r0 meters to add to obstacle '

Table 2.6-365: pv-bv.c Constant Definition

2.6.7.2.1 point in by CSU

Parameters
Parameters ITv e IWhere Typedef Declared
*position Ipinter to double IStandard

ReturnValues
Return Value Type IMeaning
TRUE lint I Objects Present.
FALSE int INo obiects to start.

Errors
Error Name :1Reason for Error
*tdb oet terrain error at I.. A call to function tdb get terrain returned NULL.
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____ ___ ___ ____ ___ ___Calls

Function Where Described
tdb get terrain Sec. 2.21 .7.18.1
GET OBJECT MAX X terrain.h
GET OBJECT MIN X terrain.h
GET OBJECT MAX Y terrain.h

IGET OBJECT MIN Y terrain.h

Table 2.6-366: point in by CSU [8.6.7.2.1]

2.6.7.2.2 in-object2 CSU

This CSU is like in-..object but includes a check of a grid locator word. This CSU returns 1
if the point (xy) with grid locator word giword is within the NorthSouth-eastWest
extent of the <num...objects> objects, with OBJECT_DESCRIPTONS beginning at
objectp.. It returns 0 otherwise.

_____________________Parameters_____________

Parameters Type Where Typedef Declared
num obiects register int Standard
*objectp pointer to register terrain.h

OBJECT DESCRIPTOR __________

x reoister double Standard
_____________ register double Standard
giword HWORD mass stdc.h

S _ ___ __ ___ ___ __ ___ _ ___ ___ __ ___ ___ __ __ __ ___ ___ __ ___ __

Return Value Type Meaning
1 mt Point (x,y) withgrid locator

word within extent of
___________________ ___________________ <num objects> obiects.

0 1mit Not within.

SCalls

Function IWhere Described
GET OBJECT MAX X terrain.h
GET OBJECT MIN X terrain.h
GET OBJECT MAX V terrain.h
GET OBJECT MIN Y terrain.h

Table 2.6-367: in-object2 CSU [8.6.7.2.2]
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2.6.7.3 pve.h CSU

/simnet1libsrc/libpvis/pve.h

This CSU contains constant.defines, macro expansions (defined in Appendix A) and thre
structure definitions.

The constant defines are contained in the following tables.

If TRUE is not defined, the following values are assigned TRUE and FALSE.IConstant Value
TRUE I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FALSE 0_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Table 2.6-368: TRUE and FALSE Constant Definitions

Constant Value
EPSI 0.001
TWO EPSI 0.002
EPSI EPSI 0.000001
EPSILON 1 .0e-1 0
THRESHOLD 1.0
PV BIG RATIO 10+15
PV SMALL RATIO -le+15
PV SMALL TREE RATIO -1 e+20
PATCH SIDE 500
TREE MAX Z 15.0
DEFAULT TREELINE WIDTH 1.5
ACCURATE DIFFRAC RANGE 1000

Table 2.6-369: pve.h Size Constant Definitions

Constant Value
TERMINATE 16
RES OFLOW 6
PV GRID NUM 4
REFINEMENT LEVEL 2
OBJECT VERTS 4
BVOL VERTS 4

Table 2.6-370: pve.h Constant DefinitionsI:Constant Ivalue
FULL TREE MASK 3 P set4anid8bitsto0 4

PART TREE MASK 17 P* set8bittoO
PART SOLID MASK 13 P* set2bittoO/
INVIS MASK 10 P* setailbitsto0 *

Table 2.6-371: Visibility Mask Values Constant Definitions
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IConstant Value
T LINE BOT WINDOWI
MIN TREELINE HEIGHT T LINE BOT WINDOW
TREE TOP CUTOFF2

Table 2.6-372: Tree and Treeline Height Constant Definitions

Constant Value
FIR TREE Oxf 010
SMALL TREE 0xf1f1
LARGE TREE Ox 2f 0
TALL BUSH 0xf31 0
SHORT BUSH Oxt4fO
SOLDIER 0x151 0
ROCK Ox 61 0
GRAVESTONE 0xf7f0
JEEP Oxf2f 1
TENT 0xf31 ___________________

MOBILE HOME Oxf4f 1
ONE STORY BARRACKS Oxt5f 1
HOUSE Oxf 6f 1
SMALL HOUSE Oxf 711
OFFICE BUILDING 0x1 8f 1
GUARD TOWER Oxf9f 1
WATER TOWER Oxf bf 1
TWO STORY BARRACKS Oxf ef 1
TELEPHONE Oxffcl
POWER TOWER OxffdlI
CHURCH Oxifff1

Table 2.6-373: Obstacles Constant Definitions

Constant value_______________
PVE LEFT 0________________

PVE TOP 1_ _ _ _ _ _ _ __ _ _ _ _ _ _

PVE RIGHT 2_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PVE BOTTOM ________3_______

Table 2.6-374: PVE_ Edges Constant Definitions

Constant Value
PVE GLW LEFT 13
PVE GLW TOP 31
PVE GLW RIGHT 28
PVE GLW BOTTOM7
PVE-CLV ERROR 06

Table 2.6-375: PVE-GLW- Edges Constant Definitions
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The following constants define various edge types used in calls to CSU check.edges, Sec.
2.6.7.1.8.

Constant Value
TERRAIN 0
OBJECT IN 1
OBJECT OUT 2
TREE 3
TREELINE 4
TOTAL BLOCK CANOPY 5
PART VIS CANOPY 6

Table 2.6-376: Edge Type Constant Definitions

The first of the three typedef structures is tagged point.

Item Type Where Type Defined
x__taro int Standard
ytar_ int Standard

seen int Standard
xhit int Standard
yhit int Standard

Table 2.6-377: point tagged Structure Definition

The follewing typedef struct is tagged pvis,.vertex.

Item Type Where Type Defined
x double Standard
y double Standard
z double Standard

dist 1 double I Standard

Table 2.6-378: PV VERTEX Structure Definition

The following typedef struct is tagged str.

Item Type Where Type Defined
mirnx :2 HWORD mass stdc.h
riny :2 HWORD mass stdc.h
rinz :2 HWORD mass stdc.h
maxx :2 HWORD mass stdc.h
maxy : 2 HWORD mass stdc.h
maxz : 2 HWORD mass stdc.h
waste : 4 / unused bits "/ HWORD mass stdc.h

Table 2.6-379: PVIS STR Structure Definition
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2.6.7.4 pvis call.h CSU

/simnet/libsrc/libpvis/pviscall.h

This CSU contains a number of constant defines including the testing and debugging
previously mentioned and contained in the following table.

Constant Value
COUNT HITS 0 P Don' collect stats on number of hits found "/
CHECK DIFFRAC 0 /* Don' check diffraction approximation accura *1

Table 2.6-380: pvis-call.h Test and Debug Constant Definitions

The remaining constant defines can be broken down into three groups. The first of these
groups specifies the functionality of CSU pvcheckvis. The constants can be logically
ORed to provide the value of the vistest field in the PVPARMS structure.

Constant Value
PV SEGMENTS 1
PVPTTO PT 2
PV DIFFRACTION 4
PV CLUTTER 8
PV OBSTACLES 16
PV AIR OBSTACLES (1 <<5)
PV PATCH HEIGHT (1 <<6)
PV PATCH GUARDS ONLY (1 <<7)

I PV MAX GROUND ELEV 1(1<<8)

Table 2.6-381: vis test Constant Definitions For The PV PARMS
Structure

The second group of constants is the visibilty code values that CSU pve._checkvis uses. If
a visibility check is not made, pvecheckvis returns DUMMY, 8, which is a constant
defined in the third, miscellaneous, constant definition table.

Constant Value
FULLY VISIBLE 15
PT BLK SOLID 13
PT BLK TREES 7
PT BLK SOLID PT BLK TREES 5
FULL BLK TREES 3
PT BLK SOLID FULL BLK TREES I
INVISIBLE 0

Table 2.6-382: pvecheckvis Constant Definition Returns
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Constant Value
NOTALOS 13
CLUTTER 10
DUMMY / pv checkvis return if no checks " 8
BLOCKED -1
PV MAX HITS PER PATCH 100
PV MAX TREE BLOCKS 4

Table 2.6-383: pviscall.h Miscellaneous Constant Definitions

This header file contains three structures. The first structure, named PV_CHANGE_PT, is
contained in the following table.

Item Type Where Type Defined
vis int Standard
x double Standard
y double Standard

Table 2.6-384: PV CHANGE PT Structure Definition

The element vis gives the visibility on the segment between this PV_CHANGE_PT and the
previous one; the other elements are the coordinates of the point.

The second structure, PVHITPT, is tagged hit-point and describes a hit point in an array
of forwardly linked hit points.

Item Type Where Type Defined
type int Standard
x double Standard
y double Standard
z top double Standard
z bot in double Standard
z bot out double Standard
dist double Standard
ratio double Standard
*nextp pointer to struct hit point This typedef struct

Table 2.6-385: PVHIT PT Structure Definition

The "z_" in the above structure are relative to z..from (ie. zfrom set as zero), and the
z_botin and z_bot_out are valid only for trees and objects. For objects, the "ratio" is at
the top of the object.

Both of the above structures are contained in the final structure definition, PVPARAMS,
which contains all the parameters for checking visibility in pve-checkvis.
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Item Type Where Type Defined
vis tests 10 ORed vis tests*/ int Standard
eye_pt[41 r eye pt coords */ double Standard
tarM ptff41 target coords*/ double Standard
"guardp r terrain db patch / pointer to PATCH GUARD terrain.h
obi marain double Standard
obstacle hit int Standard
obstacle min, TDB POINT tdb. h
obstacle max TDB POINT tdb.h
max change-pts int Standard
*change ptsp pointer to PV CHANGE PT Sec. 2.6.7.4
max hit pts int Standard
*hitoptst pointer to PV HIT PT Sec. 2.6.7.4
num change pts int Standard
info int Standard
block TDB POINT tdb.h
clutter TDB POINT tdb.h
num trees int Standard
trees[PVMAX TREE BLOCKS] TDB POINT tdb.h
canopy hit int Standard
delta dist double Standard
numpDatch-ots int Standard
*patch-height pts pointer to TDB POINT tdb.h
max elev pt TDB POINT tdb.h
#if CHECK DIFFRAC

exact diff range int Standard
exact dist double Standard

#endif
#if COUNT HITS

tot terr edges int Standard
terr edge checks int Standard
terr mid hits int Standard
terr vtxl hits int Standard
terr vtx2 hits int Standard
tot can edges int Standard
can edge checks int Standard
can md hits int Standard
can vtxl hits int Standard
can vtx2 hits int Standard

#endif

Table 2.6-386: PV PARAMS Structure Definition
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2.6.8 libdatabase CSC

/siminet/libsrc/libdatabase

This library handles the loading of and the querys to the parameter files.

Ibdatabass

8.6.8

interpolatexc detectionxc hftmodel.c formationc echelonxc
CSC csc CSC CSC CSC

8.6.8.1 8.6.8.2 8.6.8.3 8.6.8.4 8.6.8.5

df-damage.c ifdamage.c databasexc libdatabs.h).~~.CSC CSC CSC S8.89

8.6.8.6 8.6.8.7 8.6.8.8

Figure 2.6-26: libdatabase CSC Structure

2.6.8.1 interpolatexc CSC

/simnet/libsrc/libdatabasefmterpolate.c

Thbis CSC contains the curve interpolation CSU interpolate -curve.

interpolatexc

8.6.8.1

interpolate curve

CSU 8.6.8.1.1

Figure 2.6-27: interpolatexc CSC Structure

2.6.8.1.1 interpolate-curve CSU

Parameters
Parameters Type Where Typedet Declared
*curve Ipinter to DATA UNION ISec. 2.1.1.5
in x REIAL sim typs.h
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____________________ReturnValues

Return Value Type _______________

0.0 REAL N ons
(curve[1 ].array)[2J.real REAL nmpit-1

(curve[num-points.array)[2].r REAL in-x>=(curve~num...points].arr
eai ____________ ay)f2l.real
yl +((in x-xl)*(y2-yl) / (x2-xl)) REAL (yI != y2) 11 (x2 != x1)
VI REAL None of the above occurs.

Table 2.6-362: interpolate-curve CSU [8.6.8.1.1]

2.6.8.2 detectionxc CSC

/sixnnet/libsrc/libdatabase/detection.c

This CSC contains detection database functions.

show detection database database detectionquery
CSU 8.6.8.2.1 C CSU 8.6.8=.2.2

Figure 2.6-28: detectionxc CSC Structure

2.6.8.2.1 show detection database CSU

This CSU displays primary and secondary curves.

Parameters
Parameters I Type IWhere Typedef Declared
*db Ipinter to DATA UNION ISec. 2.1.1.5

Table 2.6-363: sh owd detection da tabase CSU [8.6.8.2.11
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2.6.8.2.2 database detection query CSU

_______~Parameters ___

Parameters Type Where Typedef Declared
dot db DATA UNION Sec. 2.1.1.5
view type int Standard
Pri sec int Standard
range REAL sim types.h
view I int Standard

Return Value I Type ReunIle :Meaning
intro late--curve( ... IREAL INormal end.

Calls
Function IWhere Described
interpolate curve ISec. 2.6.8.1.1

Table 2.6-364: data base detectionq query CSU [8.6.8.2.2]

2.6.8.3 hitmodel.c CSC

/sinmet/Iibsrc/libdatabase/hitmodel.c

T7his CSC contains the hitmodel database CSU.

hitmodel.c
CSC

e.6.8.3

-showhitmodel database)
CSU 8.6..3 .1

Figure 2.6-29: hitmodel.c CSC Structure

2.6.8.3.1 show-h itmodel-da tabase CSU

This CSU displays hitmodel curves.

Parameters
Parameters T e IWhere Typedef Declared
*db Ipinter to DATA UNION ISec. 2.1.1.5

Table 2.6-365: show h itmodel-data base CSU [8.6.8.3.11
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2.6.8.4 formationxc CSC. /simnet/libsrc/libdatabase/formnation-c

This CSC contains formation database CSUs.

databaseroadformation daabase formatkon~form_ databaseformation sub_)CSU 8..8.4.1uer CSU 8.6.8.4.2 fo rmy CSU 86.84.

Figure 2.6-30: formationxc CSC Structure

2.6.8.4.1 database read formation CSU

This; CSU attempts to read a database file and displays a message if unable to.

Parameters
Parameters Type Where Typedef Declared
tactics i mt IStandard
*name Dinter to char Standard

Table 2.6-366: data base-rea d-formation CSU [8.6.8.4.1]

2.6.8.4.2 database-formation-form query CSU

S ~~~~~~~Parameters_____________
Parameters Type Where Typedef Declared
tactics nt jStndard
* echelon pointer to char Standard
*formation wointer to char Standard
Iob Ipointer to char I___Standard______

Return Values
Return Value I Typ :IMeanina
find tao ... ) IPinter to DATA UNION INormal end.

Calls
Function Where Described
find tag ISec. 2.1.1.4.3
cet symbol Sec. 2.1.1.3.2

Table 2.6-367: database formation form query CSU [8.6.8.4.11
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2.6.8.4.3 database formation sub form query CSU

Parameters TyDparmtr Where Typedef Declared'

tactics J mt Standard
*formation Dointer to char jStandard
Iob wointer to char Standard

ReturnValues
Return Value T7 e 'Meanina
db[2 .array Ipinter to DATA UNION INormal end.

____ ____ ____ ____ ____Calls

Function Where Described
find tag ISec. 2.1 .1 .4.3
get symbol Sec. 2.1.1.3.2
database formation form- Sec. 2.6.8.4.2
query_________________________

Table 2.6-368: database formation sub formi query CSU [8.6.8.4.3]

2.6.8.5 echelon.c CSC

/simnetVibsrc/libdatabase/echelon.c

This CSC contains echelon database CSUs.

echelonxc
CSG

8.6.8.5

database read-echeo (database echelon template_ database -echelonTobL*
CSLF.6. .5.1 quer CSU 8=.6.8.5.2 quer CSU 8.6.8.5.3

Figure 2.6-31: echelon.c CSC Structure
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2.6.8.5.1 database read echelon CSU

This CSU attempts to read a database file and displays a message if unable.

Parameters
Parameters Type Where Typedef Declared
tactics i mt IStandard
*name pinter to char Standard

Table 2.6-369: database read echelon CSU [8.6.8.5.11

2.6.8.5.2 database echelon template query CSU

____________________Parameters _ _ _ _ _ _ _ _ _ _ _ _

Parameters Type Where Typedef Declared'
tactics jint Standard
va alist jvarargs IStandard

Return Values ____________

Return Value Type Meaning
0 pointer to DATAUNION Keyword or template niot

____ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ found.
hold pointer to DATA UNION Normal end.

SCalls

Function [Where Described
.get symbol fSec. 2.1.1.3.2
Ifind tag Sec. 2.1 .1 .4.3

Table 2.6-370: data base-echelon temnpl ate query CSU [8.6.8.5.2]

2.6.8.5.3 database-echelon Iobj query CSU

_____________________Parameters _____________

Parameters Type Where Typedef Declared
tactics int Standard
*echelon pointer to char Standard
*parm ~name pointer to char Standard

_____________________ReturnValues_____________

Return Value Type Meaning
database-echelonjtemplate I pointer to DATAUNION jNormal end.
query(...) I________________________
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Calls
Function Where Described
database_echelontemplate_ Sec. 2.6.8.5.2
query

Table 2.6-371: database echelon lobj_query CSU [8.6.8.5.3]

2.6.8.5.4 database echelonresponse formationquery CSU

Parameters
Parameters Type Where Typedef Declared
tactics int Standard
*echelon pointer to char Standard
*context pointer to char Standard

ReturnValues
Return Value Type Meaning
result pointer to DATA UNION Formation is context sensitive.
hold pointer to DATAUNION Formation is not context

sensitive.

Calls
Function Where Described
databaseechelon_template_ Sec. 2.6.8.5.2
query _
find tao Sec. 2.1.1.4.3
get symbol Sec. 2.1.1.3.2

Table 2.6-372: database-echelon response formationquery CSU
[8.6.8.5.4]
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2.6.8.6 df damage.c CSC

S /simnetjlibsrc/Iibdatabase/df~damge.c

This CSC contains the direct fire database CSUs and constants that define vehicle walls.

dt~damnagexc
CSC

8.6.

sho .dfdamage...database shw dfdamage yeh A/show.. dfdamage..weapon
CSU 8.6.8.6.1 CSU 8.6.8.6.2 \, CSU 8.6.8.6.3

C vehicle -wall -name- (vehicle...omponent name sor-damage table
CSU 8.6.8.6.7 CSU 8.6.8.6.8 C CSU 8.6.8.6.9

database df damage..quer~ c ompute .damage..keys
SCSU 8.6.8.6.10 J/ I CSU 8.6.8.6.11

Figure 2.6-32: df'damage.c CSC Structure

The constant definitions for this CSC are in the following table.

Constant Value
VEHICLE WALL FRONTI
VEHICLE WALL BACK *2
VEHICLE WALL LEFT .3

VEHICLE WALL RIGHT 4
1VEHICLE WALL TOP 5

Table 2.6-373: df damage.c Constant Definitions

2.6.8.6.1 show df damage database CSU

This CSU displays information from the direct fire damage database.

ParamParameters

df damage IDATA UNION Sec. 2.1.1.5

Calls
Function IWhere Described
show df damage veh Sec. 2.6.8.6.2
find tag Sec. 2.1 .1 .4.3
aet symbol Sec. 2.1.1.3.2

Table 2.6-374: show df damage database CSU [8.6.8.6.11
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2.6.8.6.2 show-df-damageveh CSU

Parameters I Tpe 0aamtr Where Typedet Declared
*db Ipinter to DATA UONION Sec. 2.1.1.5

Calls
Function IWhere Described
show df dama e weapon Sec. 2.6.8.6.3
find ta. ISec. 2.1.1.4.3

et s mbolSec. 2.1.1 .3.2

Table 2.6-375: show-dfdamnageveh CSU [8.6.8.6.2]

2.6.8.6.3 show df damnage weapon CSU

Parameters
Parameters I TPe 0 Where Typedet Declared
*db Ipinter to DATA UNION Sec. 2.1.1.5

Calls
Function IWhere Described
show df -damage obiect ISec. 2.6.8.6.4

Table 2.6-376: show-df-damage weapon CSU [8.6.8.6.3]

2.6.8.6.4 show-df damage object CSU

Parameters
Parameters T e Where Typedef Declared
*db Ipinter to DATA UNION Sec. 2.1.1.5

Calls
Function Where Described
show df-damage side Sec. 2.6.8.6.5
find tag Sec. 2.1 .1 .4.3
get symbol Sec. 2.1 .1 .3.2

Table 2.6-377: show df damage object CSU [8.6.8.6.4]

2.6.8.6.5 show-df-damage side CSU

Parameters
Parameters ITyp I Where Typedef Declared
*db Ipinter to DATA UNION Sec. 2.1.1.5
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Calls
Function I Where Described
show df damage-entr I Sec. 2.6.8.6.6

Table 2.6-378: show dlf damnage side CSU [8.6.8.6.5]

2.6.8.6.6 show df damnage entry CSU

Parameters
Parameters IType I Where Typedef Declared
*db pinter to DATA UNION ISec. 2.1.1.5

Table 2.6-379: show df damnage entry CSU [8.6.8.6.61

2.6.8.6.7 vehicle wall name CSU

This CSU converts the value for a vehicle wall name to a character string.

Parameters
Parameters I Type I Where Typedet Declared'
side I it IStandard

_____________________Return Values ____________

Return Value Type______________

"front' w______pinter to char VEHICLE WALL FRONT
"back" D____ oi nter to char VEHICLE WALL BACK
"left" pointer to char VEHICLE WALL LEFT
*right" pinter to char VEHICLE WALL RIGHT
*top. pointer to char V EHICLE WALL TOP
.unknown" pointer to char IName unknown.

Table 2.6-380: vehicle wall name CSU [8.6.8.6.7]

2.6.8.6.8 vehicle component name CSU

This CSU converts the value for a vehicle component name to a character string.

Parameters
Parameters T e Where Typedef Declared'
cornonent IVehicleComponent IStandard

ReturnValues
Return Value lType IMeanina
"hull" pinter to char hullComponent
"turret" Ipointer to char IturretComponent

"unkown inte r to char Cornonent unknown.

Table 2.6-381: vehicle com ponent name CSU [8.6.8.6.8]
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2.6.8.6.9 sort damage table CSU

Parameters
Parameters I Type I Where Typedef Declared
"db pointer to DATA UNION Sec. 2.1.1.5

Calls
Function I.Where Described
sort tag table ISec. 2.1.1.4.5

Table 2.6-382: sort damagetable CSU [8.6.8.6.91

2.6.8.6.10 database df.damagequery CSU

Parameters
Parameters Type Where Typedef Declared
*db pointer to DATA UNION Sec. 2.1.1.5
*db map pointer to DATA UNION Sec. 2.1.1.5
random number int Standard
ammo ObjectType D sim.h
fireresult FireResult sim.h
component VehicleComponent basic.h
*impact pointer to float Standard
*trajectory pointer to float Standard
*dimensions REAL sim types.h
debuo flaI int Standard

ReturnValues
Return Value Type Meaning
NODAMAGE int Unknown munition, unknown

component, unknown angle,
proximity fuze outside range,
no catastrophic damage, no
mobility damage, or no
firepower damage.

Calls
Function Where Described
find tag sorted Sec. 2.1.1.4.7
compute damage keys Sec. 2.6.8.6.11
vehicle component name Sec. 2.6.8.6.8
vehicle wal name Sec. 2.6.8.6.7
show df damage entry Sec. 2.6.8.6.6
vec mag3 sim macros.h

Table 2.6-383: database df damagequery CSU [8.6.8.6.10]
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2.6.8.6.11 compute damage keys CSU

P ior to this CSU, two constants are defined (#definie TAN30 0.57735; #define TAN60
1.73205) and a static sidejookupjtable is declared and initialized.

______ ______ ______Parameters_ _ _ _ _ _ _ _ _ _ _

Parameters Type Where Typedef Declared
*Impact pointer to float Standard
*traiectory pointer to float Standard
*dimensions pointer to REAL sim types.h
*side pointer to int Standard
*angle pointer to int IStandard

SCalls

Function IWhere Described
fvec to rvec jSec. 2.14.3.5.13
-which side jSec. 2.14.3.5.9

Table 2.6-384: compute damage keys CSU [8.6.8.6.11]

2.6.8.7 if damage.c CSC

/simnet/libsrcllibdatabase/if-damage.c

This CSC contains the indirect fire database CSUs.

8.6.8.7

show fjaage database show iN damnage~yeh show N damage weapon
.8.7.1 CSUJ 8.6.8.7.2 _CSU 8.6.8.7.3

rshow if ranged..damnage- show if damage entry database-Hif=dama~e
entr CSU 8.6.8.7.4 5SU 8.6.8..5 guer CSU 8.,.8.7.

Figure 2.6-33: if damnagexc CSC Structure

2.6.8.7.1 show if damage database CSU

Parameters
Parameters IType [Where Typedef Declared
if damac e IDATA UNION ISec. 2.1.1.5

Tw_ Calls
Function I here Described
show- if- damage veh ISec. 2.6.8.7.2

Table 2.6-385: show if damage data base CSU [8.6.8.7.11
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2.6.8.7.2 show-if-damage~veh CSU

Parameters -: Typ Paaetr Where Typedef Declared'
*db Ipinter to DATA UNION ISec. 2.1.1.5

Calls
Function Where Described
show if damage weapon ISec. 2.6.8.7.3

Table 2.6-386: show if-damage veh CSU [8.6.8.7.21

2.6.8.7.3 show-if-damage-weapon CSUJ

Parameters
Parameters I Type I Where Typedef Declared
*db pinter to DATA UNION ISec. 2.1.1.5

Table 2.6-387: show if damage weapon CSU [8.6.8.7.31

2.6.8.7.4 show-if-ranged~damage~entry CSU

Parameters
Parameters IType I Where Typedef Declared
*db Ipinter to DATA UNION ISec. 2.1.1.5

Calls
Function IWhere Described
show if damage entr I Sec. 2.6.8.7.5

Table 2.6-388: show-if ranged damage entry CSU [8.6.8.7.4]

2.6.8.7.5 show if damage entry CSU

Parameters
Parameters IType I Where Typedef Declared
*db Ipinter to DATA UNION ISec. 2.1.1.5

Table 2.6-389: show if da mage entry CSU [8.6.8.7.5]

388



BBN Systems and Technologies SAF Simulation Host CSCI

2.6.8.7.6 database if damage query CSU

Parameters Type PaaeesWhere Typedef Declared
*db pointer to DATA UNION Sec. 2.1.1.5
*db-map wointer to DATA UNION Sec. 2.1.1.5
rand int Standard
ammo ObjectType D sim.h
fuze ObiectType p__sim.h
Y2 REAL sim types.h
debuo f lag it Standard

_____________________Return Values_____________
Return Value Type Meaning
NODAMAGE int Unknown fuze, unknown

ammunition, w table overrun,
or none of the damage below.

CATASTROPHICDAMAGE int Catastrophic damage selected
____________________randomly.

MOBILITYDAMAGE int Mobility damage selected
____ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ randomly.

FIREPOWERDAMAGE int Firepower damage selected
____ ___ ____ ___ ____ ___ ___ ____ ___ ____ ___ __ I randomly.

____ ___ ___ ____ ___ ___Calls

Function Where Described
find ta -sorted Sec. 2.1 .1 .4.7

fnd tag Sec. 2.1.1.4.30i w__ __ __ _

show if damage entry Sec. 2.6.8.7.5

Table 2.6-390: database-if damage query CSU [8.6.8.7.6]

2.6.8.8 databasexc CSC

/simnet/libsrc/libdatabase/database.c

This CSC contains the common database utility CSUs.

database -read show table record shwCLre
G-ISU 8.6.8.8.1 CU86..2 CSU 8.6.8.8.3

Figure 2.6-34: databasexc CSC Structure
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2.6.8.8.1 database read CSU

This CSU attempts to read a database file and displays a message if unable.

Parameters
Parameters Type Where Typedef Declared
*db pointer to DATA UNION Sec. 2.1.1.5
*name pointer to char Standard

Calls
Function IWhere Described
reader read file ISec. 2.1.1.1.7

Table 2.6-391: database-read CSU [8.6.8.8.11

2.6.8.8.2 show table record CSU

Parameters
Parameters Type I Where Typedef Declared
*table pointer to DATA UNION Sec. 2.1.1.5

Table 2.6-392: show table record CSU [8.6.8.8.2]

2.6.8.8.3 show curves CSU

Parameters

Parameters IType P Where Typedef Declared
*curves pointer to DATA UNION Sec. 2.1.1.5

Calls
Function Where Described
show table record Sec. 2.6.8.8.2

Table 2.6-393: show curves CSU [8.6.8.8.3]

2.6.8.9 libdatabase.h CSU

/simnet/libsrc/libdatabase/libdatabase.h

This CSU contains constants, macros, and external function definitions. The macro
database-hitmodel-query is shown in Appendix A and the constants are shown in the
following table.
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Constant Value
VIEW BLOCKED _________1_______

STATIONARY 0
MOVING 1
HULL DOWN 2
PRIMARY ARC 0 /* Detection parameters '
SECONDARY ARC 1
GROUND VIEW 0
AIR VIEW 1I _ _ _ _ _ _ __ _ _ _ _ _ _ _

TACTICS NATO 1 P* Tactics
TACTICS WARSAW 2
NO DAMAGE 0 /* Damaoes '
MOBILITY DAMAGE 1
FIREPOWER DAMAGE 2
CATASTROPHIC DAMAGE3
ARTY TYPE GROUND I P* Artillary types '
ARTY TYPE VEHICLE 2
ARTY TYPE DEATH 3

Table 2.6-394: libdatabase.h Constant Definitions
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2.6.9 Weapons CSC

The weapons code is called by the local vehicles while executing their ticks. This code
simulates the target selection, weapons selection, target tracking, and firing of the missiles.
It also determines if the weapon hit its target.

Weapons
csc

8.6.9

misallec missUe.h argng.c t ng.h gunner.cppr ~ CSU 8.6.9.2 : CSU 8.6.9.4 or'

8.6.9.1 8.6.9.3 8.6.9.5

tr turret.h w weapons.h loader.cCurC'~ CSU 8..9.7J - wCoS~C ,CSU 8.6.9.9 CS

8.6.9.6 8.6.9.8 8.6.9.10

Figure 2.6-35: Weapons CSC Structure

2.6.9.1 missile.c CSC

/simnet/src/host/missile.c

This CSC handles missiles, including creation, deletion, flying the missile, impact, and
hit/miss computation.

missile c
CSC

8.6.9.1

hullto world from_ missile state to string createmissile
directionCSU 8.6.9.1.1 UCSU 8.6.9.1.3

midestryerissile missileshow firemissileatdrectiCSU 8.6.9.1. CSU 8.6.9.1.1 CSU 8.6.9.1.6

mnissile_ground impacteCU86.17CSU 8.6.9.1.8 ) optepoinpit'CSU 8.6.9.1.9 J

Cmissile meybehlt=target Cfly mis-55le ) (rmissile. set desired directo9n, CSU ... 1 CSU 8.6.9.1.11 CSU 8.6.9.1.12

I
Smissile send_appearance

CSU 8.6.9.1.13

Figure 2.6-36: missile.c CSC Structure
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2.6.9.1.1 hull to world from direction CSU

Parameters Typ Paaetr Where Typedef Decflareed
direction IVECTOR I sim types.h
h2w T MATRIX Isim typs.h

Table 2.6-395: bull to world from direction CSU [8.6.9.1.11

2.6.9.1.2 missile state to string CSU

This CSU converts a missile state variable to a character string.

Parameters
Parameters IType I Where Typedef Declared
state int IStandard

_____________________ReturnValues ____________

Return Value Type Meaning
"idle" Dointer to char case MISSILE STATE IDLE
"tracking" pointer to char case

MISSILE STATE TRACKING
"armed" pointer to char case

________________________________MISSILE STATE ARMED
"lost target" pointer to char case

MISSILE_STATETARGET_
____ ___ ___ ___ ___ ____ ___ ___ ___ ___ LOST

"crashing" pointer to char case
________________________________MISSILE SATE CRASHING

"unknown" pointer to char IUnknown case.

Table 2.6-396: missile state_to-string CSU [8.6.9.1.2]

2.6.9.1.3 create-missile CSU

Parameters
Parameters Type Where Typedef Declared
*table Dinter to DATA UNION Sec. 2.1.1.5
ownerlD unsigned short Standard
forcelD) ForcelD) basic.h

ReturnValues
Return Value I Type W eanina
miussile Ipinter to MISSILE VARS Created missile.
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____ ___ ___ ____ ___ ___Calls

Function Where Described
allocate missile Sec. 2.6.9.2 See Appendix A
generate vehicle id__________________________
aet guises Sec. 2.6.1.1.8
vec init Sec. 2.6.2.61.1 Vehicles OSCI SDD
ft float Sec. 2.14.1.2.12
deg to rad sim macros.h
PrepareDiscrepancyThreshol
ds_________________________
buffer allocate Sec. 2.14.4.2.12

Table 2.6-397: create-missile CSU [8.6.9.1.3]

2.6.9.1.4 destroy missile CSU

This CSU deallocates previously allocated missile memory space.

Parameters
Parameters Type Where Typedef Declared
*missile pinter to MISSILE VARS Sec. 2.6.9.2

Calls
Function Where Described
buffer deallocate ISec. 2.14.4.2.15
deallocate missile Sec. 2.6.9.2 See Apendix A

Table 2.6-398: destroy-missile CSU [8.6.9.1.4]

2.6.9.1.5 missile-show CSU

This CSU displays descriptive information for a missile in flight.

Parameters
Parameters I TPe, IWhere Typedef Declared
*missile Ipinter to MISSILE VARS ISec. 2.6.9.2

Calls
Function Where Described
simnet id string from saf id__________________________
mps-to- kph Sec. 2.13.3.1 See Appendix A
rad to dea sim macros.h
missile-state to string Sec. 2.6.9.1.2

Table 2.6-399: missile-show CSU [8.6.9.1.5]
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2.6.9.1.6 fire missile at target CSU

ParametersTypeParameter Where Typedef Declared
_______________ pointer to SAF OBJECT Sec. 2.9. 1.1

*weponpointer to WEAPON VARS Sec. 2.9.1.2
_________________ unsigned short Standard
*target pos pointer to REAL sim types.h
*target vel Ipointer to REAL sim types.h

____ ____ ____ ____ ___Errors

Error Name Reason for Error
"Internal error: Shot a miussile missile-:astate I- MISSILESTATEIDLE
that wasn't available"j

____ ___ ___ ____ ___ ___Calls

Function Where Described
OBJ POSITION Sec. 2.9.1.1 See Appendix A
muzzle .position-in-world_ Sec. 2.6.9.8.18
coordinates_____________________ _____

vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD
vec sub Sec. 2.6.2.65.1 Vehicles CSCI SOD
vec mag3 sim macros.h
vec scale Sec. 2.6.2.64.1 Vehicles CSCI SDD
vec add Sec. 2.6.2.57.1 Vehicles CSCI SD
OBJ VELOCITY Sec. 2.9.1.1 See Appendix A
vec normalize Sec. 2.6.2.63.1 Vehicles CSCI SOD
hull to world from direction Sec. 2.6.9.1.1
sat vehicle next event id Sec. 2.6.1.1.28
simnet send fire
missile send apparance ISec. 2.6.9.1.13

DEBUG MISSILE ISec. 2.5.2.2 See Appendix A

Table 2.6-400: fire missile at target CSU [8.6.9.1.6]

2.6.9.1.7 missile ground imnpact CSU

Parameters
Parameters Type Where Ty edef Declared
* weapon I pinter to WEAPON VARS I Sec. 2.9.1.2
*missile E j vinter to MISSILE -VARS ISec. 2.6.9.2
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____ ____ ____ ____ ____Calls

Function Where Described
LOOKUP POSITION Sec. 2.9. 1.1 See Appendix A
vec sub Sec. 2.6.2.65.1 Vehicles CSCI SOD
vec dot Drod Sec. 2.6.2.54.1 Vehicles CSCI SDD
coords within database Sec. 2.13.3.1 See Appendix A
simnet send impact_________________________
MOMENTUM Sec. 2.14.3.9 See Appendix A
ENERGY Sec. 2.14.3.9 See Appendix A
DEBUG MISSILE Sec. 2.5.2.2 See Appendix A
missile deactivate Sec. 2.6.9.1.8

Table 2.6-401: missile ground impact CSU [8.6.9.1.7]

2.6.9.1.8 missile-deactivate CSU

Parameters
Parameters P Typ IWhere Typedef Declared
*miussile Ipinter to MISSILE VARS ISec. 2.6.9.2

Table 2.6-402: missile-deactivate CSU [8.6.9.1.81

2.6.9.1.9 compute explosion point CSU

_____________________Parameters_____________

Parameters IType fWhere Typedef Declared
*point jpointer to REAL sim types.h
*p1 pointer to REAL sim types.h
'p)2 Ipointer to REAL sim types.h
*resultj pointer to REAL [sim types.h

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec sub Sec. 2.6.2.65.1 Vehicles CSCI SDD
vec dot _prod Sec. 2.6.2.54.1 Vehicles CSCI SOD
vec scale Sec. 2.6.2.64.1 Vehicles OSCI SDD
vec add Sec. 2.6.2.57.1 Vehicles CSCI SDD

Table 2.6-403: compute explosion point CSU [8.6.9.1.91
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2.6.9.1.10 missile maybe hit target CSU. This CSU calculates the explosion point of a missile and determines if it hit the target. It
must hit within 5 meters of a vehicle to call it a vehiclelmpact. Otherwise it is just a
proximatelmpact. The impact threshold is defined before this CSU (#define
IMPACT_-THRESHOLD 5.0).

_____ _____ _____ ____Parameters _ _ _ _ _ _ _ _ _ _ _

Parameters Typo Where Typedef Declared
*weapon pointer to WEAPON VARS Sec. 2.9.1.2
'rnissile Dointer to MISSILE VARS Sec. 2.6.9.2
taroetID unsigned short Standard
'target position REAL sim types.h
*to target REALI ityeh
*relative velocitv REAL I__________________

ReturnValues_____________
Return Value Type Meaning________

FALSE i mt Still closing on target.
TRUE int I__Normal _____end._

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec dot-prod Sec. 2.6.2.54.1 Vehicles CSCI SDD
compute explosion-point Sec. 2.6.9.1.9
rangle squared Sec. 2.14.3.5.10
DEBUG MISSILE Sec. 2.5.2.2 See Appendix A
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
________sub___ Sec. 2.6.2.65.1 Vehicles CSCI SDD

simet s nd i rm mpa Sec.________2.6.4.5.2__________
MOOMENUMUL- Sec. 2.91.3. See Appendix A
ENERGY RRTAIMT Sec. 2.91.3. See Appendix A

Imissile deactivate Sec. 2.6.9.1.8

Table 2.6-404: missile-maybe hit target CSU [8.6.9.1.10]

2.6.9.1.11 fly missile CSU

This CSU performs the calculations for a missile flight. It updates the position and speed,
checks arming status, checks to see if it hit the target, determines if a new direction should
be taken, checks to see if it hit the ground, and keeps track of fuel consumption.

Parameters
Parameters Type IWhere Typedef Declared
* weapon Ipointer to WEAPON VARS ISec. 2.9.1.2
taroetiD unsioned short Standard
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____________________ReturnValues ____________

Return Value Type Meaning
ROUND_DONE_FLYING int Missile is in idle state or has hit

the target or has hit the
ground or is in an unknown

____ ___ ___ ___ ____ __ ___ ___ ____ ___ ___ ___ state.
ROUND -IN FLIGHT I mt IMissile is in f ight.

____ ____ ____ ____ ____Calls

Function Where Desr!ibed
vec copy Sec. 2.6.2.59.1 Vehicles OSCI SDD
vec scale Sec. 2.6.2.64.1 Vehicles CSCI SDD
vec add Sec. 2.6.2.57.1 Vehicles CSCI SDD
min Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A
DEBUG MISSILE Sec. 2.5.2.2 See Appendix A
sat vehicle est position Sec. 2.6.1.1.58
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A
LOOKUP VELOCITY Sec. 2.9.1.1 See Appendix A
vec sub Sec. 2.6.2.65.1 Vehicles CSCI SDD
vec normalize Sec. 2.6.2.63.1 Vehicles CSCI SDD
ranae squared Sec. 2.14.3.5.10
missile maybe hit target Sec. 2.6.9.1.10
intervis can see pt to-pt Sec. 2.6.5.2.1
missile set desired direction Sec. 2.6.9.1.12
vec mao3 sim-macros.h
tdb aet z Sec. 2.21 .7.16.2
missile ground impact Sec. 2.6.9.1.7

1hull to world from direction Sec. 2.6.9. 1.1
m rissile- send appearance Sec. 2.6.9.1.13

Table 2.6-405: fly mnissile CSU [8.6.9.1.11]

2.6.9.1.12 missile-set-desired direction CSU

____________________Parameters_____________

Parameters Type IWhere Typedef Declared
*missievlcy pointer to RIIEA A Standard9.
*trgse peoit ointer to MISSLEVR I Sec.n26.9.
*direction to target pointer to REAL IStandard

Calls
Function Where Described
square sim macros.h
vec scale sec. 2.6.2.64.1 Vehicles CSCI SDD
vec-dot -rod Sec. 2.6.2.54.1 Vehicles CSCI SDD
vec sub Sec. 2.6.2.65.1 Vehicles CSCI SD
vec normalize ISec. 2.6.2.63.1 Vehicles OSCI SD
Ivec add ISec. 2.6.2.57.1 Vehicles CSCI SD

Table 2.6-406: missile set desired direction CSU [8.6.9.1.12]
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2.6.9.1.13 missile sendappearance CSU

Parameters
Parameters IType I Where Typedet Declared
*rissile pointer to MISSILE VARS Sec. 2.6.9.2

Calls
Function I Where Described
simnet send appearance I

Table 2.6-407: missile-send appearance CSU [8.6.9.1.13]

2.6.9.2 missile.h CSU

/simnet/src/host/missile.h

This CSU contains the symbolic constants, structure definition, and macro definitions
(shown in Appendix A) used by the missile code.

Constant Value
MISSILE STATE IDLE 0
MISSILE STATE TRACKING 1
MISSILE STATE ARMED 2
MISSILE STATE TARGET LOST 3
MISSILE STATE CRASHING 4

Table 2.6-408: missile.h Constant Definitions
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The following typedef struct is tagged mnissile..yars.

Item Type__________ Where__Type__Defined

state r Flying state of missile i t Standard
vehiclelD) rAppearance of .1 unsigned short Standard
owneriD r flyin3 iussile / unsioned short Standard
vehicleClass VehicleClass ________________

appearance ______________ Standard _________

ouises VehicleGuies ________________

mnarking VehicleMarking basic.h
caabilities VehicleCapabilities basic.h
forcelD) ForcelD) basic.h
model base adiustment REAL sim types.h
last tick time unsigned mnt Standard
direction r Physical .1VECTOR sim types.h
position r dynamiucs '1 VECTOR sim tyes.h
velocity VECTOR sim ypes.h
old-position VECTOR sim types.h
hull to world T MATRIX sim -types.h
rang~e-remaining REAL Sim types-h
speed-mps REAL sim types.h
desired direction r Maneu- */VECTOR smm tvpes.h
desired velocit I' ver *1 VECTOR sim types.h
max vehicle range P Flying */REAL sim tvpes.h
max-speed nips rP& ' REAL sim types.h
acceleration rtnggoednn/ REAL sim types.h
max turn rps rparameters*/ REAL sim types.h
tan superelevation angle REAL sim types.h
cos max ancle to target REAL sim types-h
fuze distance2 REAL sim types.h
eff ective distance2 REAL sim types.h
dimensions P Appearance 'I VECTOR siM typs.h
update thresholds P packet *1 DiscrepancyThresholds libapp.h
*last update P &threshold */ pointer to SimulationPDU p sim.h
time at last update P' stuff */I mnt Standard

Table 2.6-409: MISSILE VARS Structure Deinition

2.6.9.3 targeting.c CSC

/sirnnetlsrc/host/targeting.c

This file contains the code which handles the tracing, prioritizing, and selection of targets.
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targeting.c

8469.3

settaret ist r t argetinttr att t rgetinghodte
(5Um-e9CSU 8.6.9.3.1nti CS 8.6.9.3.8 CSUJ 8.6.9.3.9

targeting..setjf ieratnwilltargeting showjinkaamaters ITE
CSU 8.6.9.3.10 CSU 8.6.9.3.11 CSU 8.6.9.3.12

" targe it.o targetn psir titagin setect....weapo
8.. 1it CSU 8.693 CSU 8.6.9.3.18

( updatejr~a~wIargetn litco se parameers targetIgTicM
ff gCSU 8.6.9.3.19 CSU 8.6.93.20 J__., CSU 8.6.9.3.12

int~Fgtigure 2.6-7: are get sC Strt

2.6.9.3..13 ap role. sym tosolepnu beriCS

Param ter I Type I hr yed Dcae

's ae-ages m ine tcareadwa' Staagjc

Praetursau Type IMWeren edfDelae

ATTACK ROLE ALL int ALL SYM
ATTACK ROLE NONE int NONE SYM
ATTACK ROLE GROUND int GROUND SYM
ATTACK ROLE ALL I mt AIR SYM
ATTACK ROLE GROUND I mt None of the above.

calls
Function I hrBescribed
symbols match ISec. 2.1.1.5 See Appendix A

Table 2.6-410: map role sym-to-role number CSU [8.6.9.3.1]
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2.6.9.3.2 create targeting CSU

Parameters I TypParmeer Where Typedef Declared0
*table Ipinter to DATA UNION Sec. 2.1.1.5

____ ____ ____ ____ ____Calls

Function Where Described
allocate targeting Sec. 2.9.1.2 See Apndix A
ft float Sec. 2.14.1.2.12
ft symbol Sec. 2.14.1.2.13
init target list Sec. 2.6.9.3.6
vec irult Sec. 2.6.2.31.1 Vehicles CSCI SDD
symbols match Sec. 2.1.1.5 See Appendix A
map...roe...sym_torole_ Sec. 2.6.9.3.1
number___________________________

Table 2.6-411: create-targeting CSU [8.6.9.3.2]

2.6.9.3.3 destroy targeting CSU

This CSU removes a targeting structure from memory by deallocating the space previously
reserved.

Parameters
Parameters IType IWhere Typedef Declared
'targeting Ipinter to TARGETING VARS ISec. 2.9.1.2

Calls
Function IWhere Described
deallocate taraetina Sec. 2.9.1.2 See Aendlix A

Table 2.6-412: destroy targeting CSU [8.6.9.3.3]

2.6.9.3.4 firestatus to string CSU

This CSU converts a firestatus symbolic constant to a character string.

Parameters IType9 Paaetr Where Typedef Declae
s unsigned char IStandard
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ReturnValues
Return Value Type Meaning
*hold" Pointer to char FIRESTATUS HOLD FIRE
"tire at wiU pointer to char FIRESTATUSFIRE

____ ___ ___ ___ ___ ____ ___ ___ ___ ___ AT WILL
"tire at designated" pointer to char FIRESTATUSFIRE _AT

________________________________DESIGNATED TARGETS
"fire with leader" pointer to char FIRESTATUS _FIRE _AT_

_______________ _______________WHAT LEADER SHOOTS
"fire at position" pointer to char FIRESTATUS_-FIRE _AT_

__ __ __ __ __ __ __ __ __ __ __ __ __ __ POSITION -

"unknown" 1pointer to char None of the above.

Table 2.6-413: firestatus to string CSU [8.6.9.3.4]

2.6.9.3.5 targeting show CSU

This CSU displays targeting inforro-ation from a TARGETINGVARS data structure.

Parameters
Parameters Type Where Typedef Declared
*td Ipointer to TARGETING VARS ISec. 2.9.1.2
flIags int IStandard

Calls
Function W:::here Described

Ifirestatus-to string I Sec. 2.6.9.3.4

Table 2.6-414: targeting show CSU [8.6.9.3.51

2.6.9.3.6 mnit-target list CSU

This CSU sets the first element of the target list and the target element in a
TARGETINGVARS data structure to zero.

Parameters
IParameters IType [ Where Typedet Declared Ift fd I inter to TARGETING VARS ISec. 2.9.1.2

Table 2.6-415: init target list CSU [8.6.9.3.6]

2.6.9.3.7 set target list CSU

Parameters
Parameters Type lWhere Typedet Declared
I td M pinter to TARGETING VARS I Sec. 2.9.1.2

Iunsi ned short IStandard

Table 2.6-416: set target list CSU [8.6.9.3.7]
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2.6.9.3.8 targeting set fire at pointair CSU

_______s y 9Parameters _ _ _ _ __eefDelae

*safobiointer to SAF OBJECT SecL 2.9.1.1

Table 2.6-417: targeting set fire at pointair CSU [8.6.9.3.8]

2.6.9.3.9 targeting set hold fire CSU

ffParameters I Type Paaetr Where Typedef Declared
*safobi Ipinter to SAF OBJECT ISec. 2.9.1.1

Table 2.6-418: target ing_set-hol d-fire CSU [8.6.9.3.9]

2.6.9.3.10 targeting set fire at will CSU

Parameters
IParameters I Type I Where Typedef DeclaredI
*safobs Ipinter to SAF OBJECT ISec. 2.9.1.1

Table 2.6-419: targeting set fire at will CSU [8.6.9.3.10]

2.6.9.3.11 targeting set parameters CSU

____________________Parameters ____________

Parameters Type Where Typedef Declared
*td Dointer to TARGETING VARS Sec. 2.9.1.2
firestatus int Standard
max engagement range REAL simn types.h
marksmanship REAL simn types.h
position x REAL simn types.h
position y REAL s~m types.h
radius REAL simn types.h

1taroetsf] unsioned short Standard

Table 2.6-420: targeting set parameters CSU [8.6.9.3.11]

404



BBN Systems and Technologies SAF Simulation Host CSCI

2.6.9.3.12 TARGET-ITEM CSU

This CSU contains a TARGET-iTEM structure definition used by the target code to sortI potential targets into a target list. The structure has no tag.

Item IType IWhere Type Defined
ID unsianed short Standard
range2 IREAL Isim types.h
prorit it Standard

Table 2.6-421: TARGET-ITEM Structure Definition

2.6.9.3.13 init target items CSU

Parameters
Parameters IType IWhere Typedef Declared*tar pinter to TARGET ITEM ISec. 2.6.9.3.12

Table 2.6-422: init target items CSU [8.6.9.3.13]

2.6.9.3.14 compare-targets CSU

This CSU is used to sort target priorities. T'he lower of two target priority numbers has the
higher priority.

Parameters TypePrmtr Where Typedet Declared'
*iteml pointer to TARGET ITEM Sec. 2.6.9.3.12
*itemn2 jpointer to TARGET ITEM Sec. 2.6.9.3.12

Return Values
Return Value jType Meaning
priority-diff jint Target priorities used.
(int)(iteml ->range2 - itemn2-> lint Distance used.
ranae2)

Table 2.6-423: compare-targets CSU [8.6.9.3.14]

2.6.9.3.15 target prierity CSU

This CSU sets a target's priority for targeting. It is currently used only by attacking air
vehicles on their targets.

Parameters
Parameters IType IWhere Typedef Declared

Itarget object type IObectType I sim.h
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ReturnValues
Return Value Type Meaning
TARGET PRIORITY ADA int Taret is antiaircraft.
TARGET PRIORITY AIR int Tarnet is aircraft.
TARGET PRIORITY TANK int Target is tank.
TARGETPRIORITY_ int Target is none of the above.
DEFAULT I I

Calls
Function Where Described
IS ANTIAIRCRAFT
IS AIRCRAFT
IS TANK

Table 2.6-424: target-priority CSU [8.6.9.3.15]

2.6.9.3.16 targettype ok CSU

This CSU compares the caller's object type with an enemy and sees if the caller can legally
engage him.

Parameters
Parameters Type Where Typedef Declared
attacker object type ObjectType p..sim.h
tar etlD unsigned short Standard
attackrole unsigned char Standard
*targ dodty pointer to int Standard

ReturnValues
Return Value Type Meaning
FALSE int No target, or no attack role, or

target is dead, or target is fast
helicopter, or none of the
below.

TRUE int Attacker is aircraft, or target is
ground vehicle, or attack role
is air or all.

IS AIRCRAFT(...) int Attacker is antiaircraft.
checkprob(.10) int Target is slow helicopter.
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Calls
Function Where Described
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A
OBJ OBJECT TYPE Sec. 2.9.1.1 See Appendix A
is dead Sec. 2.13.3.1 See Appendix A
OBJ APPEARANCE Sec. 2.9.1.1 See Appendix A
OBJ VEHICLECLASS Sec. 2.9.1.1 See Appendix A
IS AIRCRAFT
targetdnority Sec. 2.6.9.3.15
IS ANTIAIRCRAFT
IS GROUNDVEH
IS HELl
LOOKUP VELOCITY Sec. 2.9.1.1 See Appendix A
vec dot prod Sec. 2.6.2.54.1 Vehicles CSCI SDD

Table 2.6-425: targettype ok CSU [8.6.9.3.16]

2.6.9.3.17 targetinposition CSU

This CSU checks to see if the enemy target is close to a position at which the caller is
allowed to shoot.

Parameters
Parameters Type Where Typedet Declared
must be near int Standard
*target pos pointer to REAL sim types.h
*engage Dos pointer to REAL sim types.h
radius2 REAL sim types.h
*range2 pointer to REAL sim types.h

ReturnValues
Return Value Type Meaning
TRUE int must be near==FALSE or

_range2<radius2.

FALSE int must be near==TRUE and
*range2>=radius2

Calls
Function Where Described
range squared Sec. 2.14.3.5.10

Table 2.6-426: target_in_position CSU [8.6.9.3.17]
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2.6.9.3.18 select weapon priority list CSU

This CSU selects a weapon priority list for a given object type.

____________________ Parameters
Parameters 1Type IWhere Typedef Declared
*td pointer to TARGETING VARS Sec. 2.9.1.2

*wsd 1pointer to Sec. 2.9.1.2
________________WEAPON SYSTEMS VARS

object type IObjectType I p sim.h

Return Value Type Meaning________

&wsd->tank..priorityjist pitrt bettp strk

&wsd->tank_air_listponetoOjc4Wiarrf.

&wsd->tank...groundjlist pitrt bettp snihrtn o

SCalls

Function Where Described
IS TANK _____________________
IS AIRCRAFT________________ _____

Table 2.6-427: select weapon prioritylist CSU [8.6.9.3.18]

2.6.9.3.19 update target list CSU

Parameters
Parameters I Type I Where Typedef Declared
tsafobs Ipinter to SAF OBJECT ISec. 2.9.1.1

____ ___ ____ ___ ____ ___Calls

Function Where Described
OBJ POSITION Sec. 2.9.1.1 See Appendix A
OBJ OBJECT TYPE Sec. 2.9.1.1 See Appendix A
mnit target list Sec. 2.6.9.3.6
init targiet items Sec. 2.6.9.3.13
target type- ok Sec. 2.6.9.3.16
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
target in position Sec. 2.6.9.3.17
range squared Sec. 2.14.3.5.10
gsort_________________________
min 1Sec. 2.6.7.3 & Sec. 2.13.3.5 See Appendix A

Table 2.6-428: update target list CSU [8.6.9.3.19]
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2.6.9.3.20 choose target and weapon CSU

Parameters TypePaaetr Where Typedef Declared
*td pointer to TARGETING VAS ISec. 2.9.1.2
*wsd pointer to Sec. 2.9.1.2

________________WEAPON SYSTEMS VARS __________

mry Dosition Ipointer to REAL Isim-types.h
rnylD) unsigned int IStandard

____ ____ ____ ____ ____Calls

Function Where Described
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
OBJ VELOCITY Sec. 2.9.1.1 See Appendix A
OBJ OBJECT TYPE Sec. 2.9.1.1 See Appendix A
range squared Sec. 2.14.3.5.10
intervis can see pt topt Sec. 2.6.5.2.1
select weapon priority list Sec. 2.6.9.3.18
DEBUG TARGETING Sec. 2.5.2.2 See Appendix A

Table 2.6-429: choose_target and weapon CSU [8.6.9.3.20]

2.6.9.3.21 targeting tick CSU

Parameters
Parameters I : Type I Where Typedef Declared'

*saobiI pinter to SAF OBJECT ISec. 2.9.1.1

____ ___ ___ ____ ___ ___Calls

Function Where Described
detection tick Sec. 2.6.5.1.11
major detection increase Sec. 2.6.5.1.13
major spotter increase Sec. 2.8.2.3.10
detection save weight Sec. 2.6.5.1.12
spotter save weight Sec. 2.8.2.3.11
update target list Sec. 2.6.9.3.19
aet me a random fraction Sec. 2.14.3.7.1
choose target and weapon Sec. 2.6.9.3.20
OBJ POSITION Sec. 2.9.1.1 See Appendix A
OBJ VEHICLEID Sec. 2.9.1 .1 See Appendix A
loader tick Sec. 2.6.9.10.1
gunner tick Sec. 2.6.9.5.7

Table 2.6-430: targeting tick CSU [8.6.9.3.21]
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2.6.9.4 targeting.h CSU

/simnet/src/host/targeting.h

This CSU contains the symbolic constants used by the targeting code.

Constant Value
MAXIMUM TARGETS TO SORT r Maximum # of targets to sort 1 16
MAXIMUM TARGETS r Maximum # of targets to consider in a target lst "/ 8
FIRESTATUS HOLD FRE /* fidn status*/ 0
FIRESTATUS FIRE AT WILL 1
FIRESTATUS FIRE AT POSITION 2
FIRESTATUS FIRE AT WHAT LEADER SHOOTS 3
FIRESTATUS FIRE AT DESIGNATED TARGET 4
FIRESTATUS FIRE AT POINTAIR 5
GUNNER STATE SCANNING /* Stales that gunner can be in "/ 0
GUNNER STATE ACQUIRING 1
GUNNER STATE ACQUIRED 2
GUNNER STATE TRACKING 3
GUNNER STATE TRACKED 4
GUNNER STATE FLYING ROUND 5
GUNNER STATE LOST VISIBILITY 6
ACQUIRE RESULT OK /* Results of trying to acquire a target / 0
ACQUIRE RESULT TARGET DEAD 1
ACQUIRE RESULT TARGET GONE 2
TRACK RESULT LOCKED ON /* Results of trying to track a tamet */ 0
TRACK RESULT TRYING 1
TRACK RESULT TARGET DEAD 2
TRACK RESULT TARGET GONE 3
TRACK RESULT TARGET NOT VISIBLE 4

ATTACK ROLE NONE I' Atack roles*/ 0
ATACK ROLE ALL 1
ATTACK ROLE GROUND 2
ATTACK ROLE AIR 3
TARGET PRIORITY ADA / Target pdodty fist, lowest number engaged first "/ 0
TARGET PRIORITY AIR 1
TARGET PRIORITY TANK 2
TARGET PRIORITY DEFAULT 3

Table 2.6-431: targeting.h Constant Definitions
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2.6.9.5 gunner.c CSC

/simnet/src/host/gunner.c

This CSC handles tracking a chosen target, bringing a weapon to bear on this target, firing
the weapon, and delivering a round to the =aget.

gunnerxc
CSC

8.6.9.5

acquire-target track. targe"on..~po..ajre
CSU8..9..1CSU 8.6.9.5.2 CSU 8.6.9.5.3

Figure 2.6-38: gunner.c CSC Structure

2.6.9.5.1 acquire target CSU

This CSU performns target acquisition for a given weapon and target.

_______ ______ ______Parameters_ _ _ _ _ _ _ _ _ _ _

Parameters [Type Where Typedef Declared
*safobi [winter to SAF OBJECT Sec. 2.9.1.1
*weapon [pointer to WEAPON VARS Sec. 2.9.1.2

targetiD jun signed short jStandard
_____________________ReturnValues_____________

Return Value Type Meaning
ACQUIRERESULT_ int No target.
TARGET GONE __________________

ACQUIRERESULT_ it Dead target.
TARGET DEAD
ACQUIRE RESULT OK int Target acquired.

____ ___ ___ ____ ___ ___Calls

Function Where Described
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A
is dead Sec. 2.13.3.1 See Appendix A
LOOKUP APPEARANCE Sec. 2.9.1.1 See Appendix A

LOOKUP VEHICLECLASS Sec. 2.9. 1.1 See Appendix A
point weapon at target Se. 2.6.9.5.3

Table 2.6-432: acquire-target CSU [8.6.9.5.1]
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2.6.9.5.2 track-target CSU

This CSU performs target tracking for a given weapon and target.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1*weapon pointer to WEAPON VARS Sec. 2.9.1.2

targetiD unsigned short Standard

ReturnValues
Return Value Type Meaning
TRACK_RESULTTARGET_ int No target.
GONE
TRACKRESULTTARGET_ int Dead target.
DEAD
TRACKRESULTTARGET_ int Target not visible.
NOT VISIBLE
TRACKRESULTLOCKED_ int Weapon successfully pointed
ON at target.
TRACK RESULT TRYING int None of the above.

Calls
Function Where Described
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
LOOKUP VELOCITY Sec. 2.9.3.2 See Appendix A
LOOKUP VEHICLE Sec. 2.9.3.2 See Appendix A
is dead Sec. 2.13.3.1 See Appendix A
LOOKUP APPEARANCE Sec. 2.9.1.1 See Appendix A
intervis can see t to t Sec. 2.6.5.2.1
radiate target Sec. 2.6.9.8.19
point weapon at target Sec. 2.6.9.5.3

Table 2.6-433: tracktarget CSU [8.6.9.5.2]

2.6.9.5.3 point weapon attarget CSU

This CSU points the weapon at the target.

Parameters
Parameters Type Where Typedef Declared
"safobj pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2
taroetiD unsigned short Standard
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ReturnValues
Return Value Type IMeaninga
turretpoint at targ~et( ...) it Turreted weapon.
pilot point at tarcaet( ...) int IAir vehicle.
FALSE lint None of the above.

S~Calls

Function IWhere Described
turret-mint at target 1Sec. 2.6.9.6.5
Dilot point at target Sec. 2.6.4.2.50

Table 2.6-434: point weapon at target CSU [8.6.9.S.3]

2.6.9.5.4 scan-weapon CSU

This CSU causes the turret to scan.

Parameters
Parameters Tpe IWhere Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1

weapn winter to WEAPON VARS ISec. 2.9.1.2

turn Vcau Sye 2.6.9.6.

RONDNTHTbl 2.-tS Weaponapo not fired6bcause4o

BEisCUFN LO noemt lietfsih visbiit to thentatagt

_________________ __________Parametergstpoiton

PrUNDer AWAYpe Wheo firedfDcae

ROUND..NOTSHOT_ mnt Weapon not fired because of
BECAUSE_OF_NOLEAD no line-of-sight visbiity toth

____________________ __________________ I the predicted target position.
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CallsO

Function Where Described
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
LOOKUP VELOCITY Sec. 2.9.3.2 See Appendix A
sat vehicle estposition Sec. 2.6.1.1.58
LOOKUP SAFOBJ Sec. 2.9.1.1 See Appendix A
intervis can see Dt to pt Sec. 2.6.5.2.1
fire missile at target Sec. 2.6.9.1.6
range squared Sec. 2.14.3.5.10
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD
fire weapon at target Sec. 2.6.9.8.21

Table 2.6-436: shoot-target CSU [8.6.9.5.51

2.6.9.5.6 gunner round flying CSU

This CSU sets the gunner state to GUNNERSTATEFLYINGROUND.

Parameters
Parameters Type Where Typedef Declared
"td pointer to TARGETING VARS Sec. 2.9.1.2

ReturnValues
Return Value Type Meanina
td->gunner state == int Gunner state set.
GUNNER_STATEFLYING_
ROUND

Table 2.6-437: gunner roundflying CSU [8.6.9.5.6]

2.6.9.5.7 gunner-tick CSU

This CSU performs the gunner's tasks. The gunner's job is to acquire, track, and shoot
the chosen target with the chosen weapon. If he doesn't have a target, he "scans" his
weapon.

Parameters
Parameters IType PWhere Typedef Declared*safobiI pointer to SAF OBJECT Sec. 2.9.1.1

Calls
Function Where Described
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
DEBUG GUNNER Sec. 2.5.2.2 See Appendix A
scan weapon Sec. 2.6.9.5.4
acquire target Sec. 2.6.9.5.1
track target Sec. 2.6.9.5.2
shoot target Sec. 2.6.9.5.5
fly-round Sec. 2.6.9.8.22

Table 2.6-438: gunner-tick CSU [8.6.9.5.7]
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2.6.9.6 turret.c CSC. /simnet/src/hoSt/turetLC

This CSC contains the code dealing with turret issues, including slewing, scanning, target

tracking, and taking damage.

turret.c
csc

8.6.9.6

createpure destroy turret turret show86.9. .CSU 8.6.9.6.2 CSU 8..=6.3

turrigur slow39 turretc c CSCge Stuturet ~

2SB.6.9.6. create turret6.S

ti in- aramet rms eitrs-
world interntes tos DATA.6. UNIONSec21.1....

turnfrpoakl

turgur inter9 tr~ URRE VA Strurtucreatd

Funcmtn I Whee Describedf eclre
*alae turretnSeto2.9.1.2 IONSee endix1.1A

et ra I pinte macosTRE V Trehcetd

ftI float Sec. 2.14.1.2.12

Table 2.6-439: create-turret CSU [8.6.9.6.1]
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2.6.9.6.2 destroy turret CSUJ

This CSU uses deallocate -turret to deallocate memory space previously reserved for a0TURRETVARS data structure.

Parameters
Parameters :I pe I Where Typedef Declared
*tur Ipinter to TURRET VARS ISec. 2.9.1.2

Calls
lFunction IWhere Described
Ideallocate turret ISec. 2.9.1.2 See Appndix A

Table 2.6-440: destroy_ turret CSUJ [8.6.9.6.21

2.6.9.6.3 turret-show CSU

This CSU displays turret information from a TURRETVARS data structure.

Functio Where Described
rad to deg sim macros.h

Table 2.6-441: turret-show CSU [8.6.9.6.3]

2.6.9.6.4 turret-slew CSUJ

This CSU moves the turret to a requested azimuth and elevation.

____________________ Parameters
Parameters Type Where Typedef Declared
*sat obi ine to SAF OBJECT jJSec. 2.9. 1.1
azimuth-rps JREAL jsi m types.h
elevation rs jREAL jsim types.h

_____________________ReturnValues ____________

Return Value Type Meaning
azimuith-satisfied && 1int I1 if succeeded, 0 if failed to
elevationk_satisfied reach bth azimuth and

_ _ _ _ _ _ _ _e__ _ _ _ _ _.
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SCalls

Function Where Described
OBJTIMESINCELAST Sec. 2.9.1.1 See Appendix A
"rIK

anale clip Sec. 2.14.3.5.4
sign
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
RANGE CLIP Sec. 2.14.3.9 See Appendix A
DEBUG TURRET Sec. 2.5.2.2 See Appendix A
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
OBJ TURRETAZIMUTH Sec. 2.9.1.1 See Appendix A
radians to simnet angle libapp.h
clip-angle positive Sec. 2.14.3.5.5
OBJ GUNELEVATION Sec. 2.9.1.1 See Appendix A

Table 2.6.442: turret-slew CSU [8.6.9.6.4]

2.6.9.6.5 turretpointat_target CSU

This CSU calculates the desired azimuth and elevation and rates of travel to point the turret
at the target.

Parameters
Parameters Type Where Typedef Declared
*safobj pointer to SAF OBJECT Sec. 2.9.1.1
targetlD unsigned short Standard

ReturnValues
Return Value Type Meaning
FALSE int Turret trashed.
turret slew(... int Normal end.

Calls
Function Where Described
vec sub Sec. 2.6.2.35.1 Vehicles CSCI SDD
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
mat vec mul Sec. 2.6.2.59.1 Vehicles CSCI SDD
OBJ HULL TO WORLD Sec. 2.9.1.1 See Appendix A
vec mag3 sim macros.h
s atan2 Sec. 2.14.3.9 See Appendix A
angle clip Sec. 2.14.3.5.4
abs Sec. 2.6.7.3 & Sec. 2.13.3.2 See Appendix A
turret slew Sec. 2.6.9.6.4

Table 2.6-443: turretpointat target CSU [8.6.9.6.5]
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2.6.9.6.6 turret scan CSU

This CSU performs the calculations for scanning the turret.

Parameters
Parameters I Type I Where Typedef Declared
*safobI pointer to SAF OBJECT Sec. 2.9.1.1

Calls
Function Where Described
angle clip Sec. 2.14.3.5.4
get me a random fraction Sec. 2.14.3.7.1
DEBUG TURRET Sec. 2.5.2.2 See Appendix A
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
rad to deci sim macros.h
turret slew Sec. 2.6.9.6.4

Table 2.6-444: turret scan CSU [8.6.9.6.6]

2.6.9.6.7 turret muzzle positionin world coordinates CSU

Parameters
Parameters Type Where Typedef Declared
*tur ointer to TURRET VARS
*DOs pointer to REAL sim types.h
**htw pointer to pointer to REAL sim types.h
*muzzle vec pointer to REAL sim tyDes.h

Calls
Function Where Described
vec mat mul Sec. 2.6.2.56.1 Vehicles CSCI SDD
vec add Sec. 2.6.2.57.1 Vehicles CSCI SDD

Table 2.6-445: turretmuzzle position in worldcoordinates CSU
[8.3.9.6.7]

2.6.9.6.8 turretset scanparms CSU

This CSU sets scan parameters.

Parameters

Parameters Type Where Typedef Declared
"safob* pointer to SAF OBJECT Sec. 2.9.1.1
left REAL sim types.h
rght REAL sim types.h
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deqto rad sim macros.h

Table 2.6-446: turret-set scan parms CSU [8.6.9.6.81

2.6.9.6.9 turret interest dir CSU

____________________Parameters

Parameters Te Where Typedet Declared
*safobi j ointer to SAF OBJECT ISec. 2.9. 1.1*vec pointer to REAL sim typs.h

____ ___ ___ ____ ___ ___Calls

Function Where Described
vec mat mul Sec. 2.6.2.56.1 Vehicles OSCI SDD
OBJ HULL TO WORLD Sec. 2.9.1 .1 See Appendix A

Table 2.6-447: turret interest-dir CSU [8.6.9.6.9]

2.6.9.6.10 turret_firepower -kill CSU

* This CSU ills turret firepower by setting turret-trashed to TRUE.

Parameters____________
Parameters T Tye I Where Typedet Declared
*tur Ipinter to TURRET VARS ISec. 2.9.1.2

Table 2.6-448: turret firepower kill CSU [8.6.9.6.10]

2.6.9.7 turret.h CSU

/simnet/src/host/turret.h

This CSU contains the symbolic constants used by the turret code.

Constant Value
MAX SCAN IDLE TIME 30000
MIN SCAN IDLE TIME 10000
SCAN STATE SCANNING 0
SCAN STATE WAITING 1

Table 2.6-449: turret.h Constant Definitions
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2.6.9.8 weapons.c CSC

/simnet/src/host/weapons.c

This CSU contains the code which controls, selects, and dc-selects any particular weapon.
It also handles the actual tracking of a round to target, firing the weapon, and the round
impact and hit upon arrival.

weapons.c
CSC

8.6.9.8

weapon-.state-o.string create..weapon..systems destroy..weapon .sstmCSU 8.6.9.8.1l CSU 8.6.9.8.2 CSU .. 6..8.3stm

C weapo systems remi cear weapons stausow a weapo~ssttu
CSU 8.6.9.8.10 CSU 8.6.9.8.11i CSU 8.6.9.8.12

CU86.87CSU 8.6.9.8.23 ________8.6.9.8.9_

g-wenerytem-eapnisla-epn ttu d-epnsau

Figur 2.6406.apns.SCS.ucur

2 .6.9.8.1 0 wepo stat to.string .1S

Ti CSU ceweonrrt _ wepnsa eapon le t hcte string.eel 5

II Paaetr I yeIWeeTpdfDcae

state 8..98 Stacornad 86...

raiae age gtreatv -veileaglty fieWep420~are
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Return Value Type Reunale eaning
"not selected" pointer to char WEAPONSTATENOT_

___ ___ ___ ___ ___ _ _ ___ ___ ___ ___ ___ SELECTED
"selecting" pointer to char WEAPONSTATE_

____ ____ ___ ____ ___ ____ ___ ____ ___ SELECTING
*selected" pointer to char WEAPONSTATE_

_________________SELECTED

"loading" pointer to char WEAPON STATE LOADING
"loaded' pointer to char WEAPON STATE LOADED
"unloading" pointer to char WEAPONSTATE_

____ ___ ___ ___ ___ ____ ___ ___ ___ ___ UNLOADING
"deselecting" pointer to char WEAPONSTATE_

________________________________DESELECTING

1"unknown" pointer to char None of the above.

Table 2.6-450: weapon_state-to string CSU [8.6.9.8.1]

2.6.9.8.2 create weapon systems CSU

This CSU allocates memory space for a WEAPONSYSTEMSVARS data structure,
configures the weapons, initializes the default weapon, and initializes the tank, air, and
ground weapon priority lists.

_____________________Parameters_____________

Parameters Type Where Typedet Declared
*table ________ pointer to DATA UNION Sec. 2.1.1.5
ownerlD unsigned short JStandard
forcelD) ForcelD J basic.h
percent ammo IREAL Jsim-types.h

_____________________ReturnValues_____________

Return Value Type [Meaning
NULL pointer to Unable to configure a weapon.

________________WEAPON SYSTEMS VARSj
wsd pointer to Created data structure.

_________________WEAPON SYSTEMS VARS ___________

SCalls

Function Where Described
allocate weapon-systems -Sec. 2.9.1.2 See Appendix A
ft table Sec. 2.14.1.2.14
ft symbol Sec. 2.14.1.2.13
find tag Sec. 2.1.1.4.3
DEBUG WEAPON Sec. 2.5.2.2 See Appendix A
weapon configure Sec. 2.6.9.8.4
symbols match Sec. 2.1.1.5 See Appendix A
initialize-weapon rioity list Sec. 2.6.9.8.13

Table 2.6-451: create-weapon systems CSU [8.6.9.8.2]
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2.6.9.8.3 destroy weapon systems CSU

This CSU deallocates memory space previously reserved for a
WEAPONSYSTEMSVARS data structure..

I________________ Parameters
Parameters ]Type Where Typedef Declared

jw ___________ pinter to Sec. 2.9.1.2
_________________WEAPON___ SYSTEMS IR

SCalls

Function ]Where Described
destroy mnissile Sec. 2.6.9.1.4
deaibocate weapon systems Sec. 2.9.1.2 See Appendix A

Table 2.6-452: destroy weapon systems CSU [8.6.9.8.31

2.6.9.8.4 weapon_configure CSU

T7his CSU initializes the weapon configuration.

S Parameters
Parameters Type Where Typedef Declared
*weapon pointer to WEAPON VARS Sec. 2.9.1.2
*table .pointer to DATA- UNION Sec. 2.1.1.5
owneriD unsigned short Standard
forceiD) ForcelD Ibasic.h
percent-ammro REAL Isimn types-h

_____________________Calls

Function Where Described
it symbol Sec. 2.14.1.2.13
find-tag Sec. 2.1 .1 .4.3
ft int Sec. 2.14.1.2.11
ft float Sec. 2.14.1.2.12
create missile - -Sec. 2.6.9.1.3

Table 2.6-453: weapon configure CSU [8.6.9.8.4]

2.6.9.8.5 weapon systems-show CSU

This CSU displays weapon systems information from a WEFAPONSYSTEMSVARS
data structure.

Parameters
Parameters Type Where Typedef Declared:
*wsd pinter to STESSec. 2.9.1.2

flaos int Standard
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Calls
lFunction Where Described
Iweapon show ISec. 2.6.9.8.6
weapon fdontylist-show Sec. 2.6.9.8.7

Table 2.6-454: weapon systems-show CSU [8.6.9.8.51

2.6.9.8.6 weapon_show CSU

This CSU displays weapon configuration information from a WEAPONVARS data
structure.

Parameters
Parameters :JT ye IWhere Typedet Declared
tweapon Ipinter to WEAPON VARS ISec. 2.9.1.2

Calls
Function Where Described
weapon state to string Sec. 2.6.9.8.1
missile show Sec. 2.6.9.1.5

Table 2.6-455: weapon-show CSU [8.6.9.8.6]

*2.6.9.8.7 weapon priority_list-show CSU

This CSU displays the selected weapon priority list.

_____________________Parameters_____________

Parameters TyVpe Where Typedef Declared
*wsd pointer to Sec. 2.9.1.2_______________IWEAPON SYSTEMS VARS _________

*Wpi pointer to ISec. 2.9.1.2
J WEAPON PRIORITY LIST I__________

Table 2.6-456: weapon priority list show CSU [8.6.9.8.7]

2.6.9.8.8 weapon-systems_rearm CSU

This CSU rearms the selected weapon systems

Parameters
IParameters IType Where Typedef Declared
'wsd pointer to Sec. 2.9.1.2

WEAPON SYSTEMS VARS

Table 2.6-457: weapon systems rearm CSU [8.6.9.8.81
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2.6.9.8.13 initializeweaponprioritylist CSU

This CSU initializes a weapon priority list

Parameters
Parameters Type Where Typedef Declared
*wsd pointer to Sec. 2.9.1.2

WEAPON SYSTEMS VARS
*wpl pointer to Sec. 2.9.1.2

_ WEAPON PRIORITY LIST _

*table pointer to DATA UNION Sec. 2.1.1.5

Errors
Error Name Reason for Error
*Couldnl find weapon ... for Unable to find a weapon for the priority list.
priority flist" I

Calls
Function Where Described
symbols match Sec. 2.1.1.5 See Appendix A
ERROR OUT Sec. 2.5.2.2 See Appendix A

Table 2.6-462: initializeweaponpriority_list CSU [8.6.9.8.13]

2.6.9.8.14 weaponselect CSU

This CSU selects a weapon on a vehicle.

Parameters
Parameters Type Where Tvpedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2

Calls
Function Where Described
symbols match Sec. 2.1.1.5 See Appendix A

-DEBUG WEAPON Sec. 2.5.2.2 See Appendix A

Table 2.6-463: weaponselectweaponselect CSU [8.6.9.8.14]

2.6.9.8.15 weapondeselect CSU

This CSU deselects a weapon on a vehicle.

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2
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2.6.9.8.9 weaponsystems checkpoint CSU

Parameters
Parameters Type Where Typedef Declared
"wsd pointer to Sec. 2.9.1.2

WEAPON SYSTEMS VARS
loadso short Standard

Table 2.6-458: weapon systems checkpoint CSU [8.6.9.8.9]

2.6.9.8.10 weapon systemsreinit CSU

Parameters
Parameters Type Where Typedef Declared
"wsd pointer to Sec. 2.9.1.2

WEAPON SYSTEMSVARS

loads[] short Standard

Table 2.6-459: weaponsystems reinit CSU [8.6.9.8.10]

2.6.9.8.11 clearweapons status CSU

This CSU zeroes weapons status data.

e Parameters

Parameters Type P Where Typedef Declared
*data pointer to Sec. 2.9.1.2

WEAPONSSTATUS DATAII

Table 2.6-460: clear weaponsstatus CSU [8.6.9.8.11]

2.6.9.8.12 addweaponsstatus CSU

This CSU updates weapons status data.

Parameters
Parameters Type Where Typedef Declared
*wsd pointer to Sec. 2.9.1.2

WEAPON SYSTEMS VARS
*data pointer to Sec. 2.9.1.2

WEAPONS STATUS DATA

Calls
Function Where Described
symbols match Sec. 2.1.1.5 See Appendix A

Table 2.6-461: addweapons status CSU [8.6.9.8.12]
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Calls

Function Where Described
isymbols match Sec. 2.1.1.5 See Appendix A
DEBUG WEAPON Sec. 2.5.2.2 See Appendix A

Table 2.6-464: weapondeselect CSU [8.6.9.8.15]

2.6.9.8.16 weaponload CSU

This CSU loads a weapon that is mounted on a vehicle.

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2

Calls
Function Where Described
DEBUG WEAPON Sec. 2.5.2.2 See Appendix A

Table 2.6-465: weapon-load CSU [8.6.9.8.16]

2.6.9.8.17 weaponunload CSU

This CSU unloads a weapon that is mounted on a vehicle.

Parameters
Parameters Type Where Typedef Declared
"safobj pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2

Calls
Function WJhere DescribedDEBUG WEAPON Sec. 2.5.2.2 See Appendix A

Table 2.6-466: weapon_unload CSU [8.6.9.8.17]

2.6.9.8.18 muzzlepositioninworld coordinates CSU

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2
*muzzle vec pointer to REAL sim. types.h
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Calls
Function Where Described
OBJ POSITION Sec. 2.9.1.1 See Appendix A
OBJ HULL TO WORLD Sec. 2.9.1.1 See Appendix A
turretmuzzle, position in Sec. 2.6.9.6.7
world coordinates ___ ___ ___2.6.2._6.1_Vehicles__ __ ___ __

vec mat mul Sec. 2.6.2.56.1 Vehicles CSCI SDD
vec add Sec. 2.6.2.57.1 Vehicles CSCI SDD

Table 2.6-467: muzzleposition in world coordinates CSU [8.6.9.8.18]

2.6.9.8.19 radiate-target CSU

This CSU radiates the target with radar, after verifying that it is necessary.

P _ _Parameters

Parameters Type Where Typedef Declared
attackerlD unsigned short Standard
• attacker position pointer to REAL sim types.h
taretlD unsigned short Standard
_________jpointer to WEAPON VARS j Sec. 2.9.1.2

Calls
Function IWhere Described

simnet send radiate

Table 2.6-468: radiate-target CSU [8.6.9.8.19]

2.6.9.8.20 getrelativevehicle-agility CSU

This CSU returns a probability-of-hit modifier for non-guided rounds.

Parameters

Parameters Type Where Typedef Declared
my-obiect type ObjectType sim.h
hiobiect type ObjectType sim.h
his velocity pointer to REAL sim types.h

427



BBN Systems and Technologies SAF Simulation Host CSCI

ReturnValues _____________

Return Value Type Meaning
1.0 REAL Shooter is anti-aircraft; or

shooter is aircraft; or
target is ground vehicle; or
shooter is ground vehicle and
target is not an air vehicle; or
none of the below.

0.01 REAL Shooter Is ground vehicle and
target is plane.

0.9 REAL Shooter is ground vehicle and
target is slow helicopter.

0.1 REAL Shooter is ground vehicle and
I target is fast helicopter.

Calls
Function Where Described
IS ANTIAIRCRAFT
IS AIRCRAFT
IS GROUNDVEH
IS PLANE
IS HELl
VEC SMALLER3 Sec. 2.14.3.9 See Appendix A

Table 2.6-469: get-relative-vehicle-agility CSU [8.6.9.8.20]

2.6.9.8.21 fire weaponat target CSU

This CSU fires a weapon at a target. It calculates whether the target is hit or not,
modifying the probability of hit according to target agility and shooter marksmanship.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2
attackerlD unsigned short Standard
*attacker os pointer to REAL sim types.h
targetlD unsigned short Standard
"targetpos pointer to REAL simtypes.h
target vel pointer to REAL sim types.h

flyout time in sec REAL sim types.h
range REAL sim types.h !
*predicted position pointer to REAL sim types.h
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Function Where Described
OBJ OBJECT TYPE Sec. 2.9. 1.1 See Apendix A
LOOKUP OBJECT TYPE Sec. 2.9.1.1 See Apendix A
LOOKUP VELOCITY Sec. 2.9. 1.1 See Appendix A
sat vehicle next event id Sec. 2.6.1.1.28
muzzle...position-in-world_ Sec. 2.6.9.8.18
coordinates____________________ _____

vec-sub Sec. 2.6.2.65.1 Vehicles CSCI SDD
vec normnalize Sec. 2.6.2.63.1 Vehicles CSCI SD
vec scale Sec 2.6.2.64.1 Vehicles CSCI SOD
simnet send fire___________________________
vec CODY Sec. 2.6.2.59.1 Vehicles CSCI SDD
intervis net view Sec. 2.6.5.2.2
database hitmodel-query Sec. 2.6.8.9 See Appendix A
get relative vehicle agility Sec. 2.6.9.8.20
check-prob Sec. 2.14.3.7.2

IDEBUG WEAPON Sec. 2.5.2.2 See Appendix A

Table 2.6-470: fire weapon_at_target: CSU [8.6.9.8.21]

2.6.9.8.22 fly round CSU

This CSU does the calculations for a round or a missile in flight.

Parameters Type PaaeesWhere Typedef Declared
'waon pointer to WAPONBVART Sec. 2.9. 1.2
*waon pointer to SAO OBJEC Sec. 2.9.1.1
targetID unsigned short Standard

_____________________Return Values_____________
Return Value Type Meaning
ROUNDDONEFLYING int Burst occurred with

___________________ ___________________ conventional round.
ROUNDINFLIGHT int No burst occurred with

___________________ ___________________ conventional round.
f ly r.Tssile( ...) it It's a mnissile.

SCalls

Function 1Where Described
impact weapon Sec. 2.6.9.8.23
track target itSec. 2.6.9.5.2

-DEBUG WEAPON jSec. 2.5.2.2 See Appendix A
Ifly rrissile Sec. 2.6.9. 1.11

Table 2.6-471: fly_round CSU [8.6.9.8.22]
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2.6.9.8.23 impactweapon CSU

This CSU decides if the weapon hit or missed an air vehicle.

Parameters
Parameters Type ' Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2
taroetiD unsioned short Standard

Calls

Function Where Described
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
DEBUG WEAPON Sec. 2.5.2.2 See Appendix A
generate weapon miss Sec. 2.6.9.8.25
generate weapon hit Sec. 2.6.9.8.24

Table 2.6-472: impactweapon CSU [8.6.9.8.23]

2.6.9.8.24 generate weaponhit CSU

This CSU generates a weapon hit.

Parameters
Parameters Type Where Typedef Declared
*safobi pointer to SAF OBJECT Sec. 2.9.1.1
'weapon ointer to WEAPON VARS Sec. 2.9.1.2
taroetiD unsioned short Standard

Calls
Function Where Described
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
LOOKUPHULLTO_ Sec. 2.9.1.1 See Appendix A
WORLD
LOOKUP VEHICLECLASS Sec. 2.9.1.1 See Appendix A
LOOKUP TURRETAZIMUTH Sec. 2.9.1.1 See Appendix A
range squared Sec. 2.14.3.5.10
get impact and trajectory Sec. 2.6.4.5.1
simnet send impact
MOMENTUM Sec. 2.14.3.9 See Appendix A
ENERGY Sec. 2.14.3.9 See Appendix A
DEBUG WEAPON Sec. 2.5.2.2 See Appendix A

Table 2.6-473: generate weaponhit CSU [8.6.9.8.24]
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2.6.9.8.25 generateweaponmiss CSU

This CSU generates a weapon miss. The symbolic constant MISSFACTOR is defined
before this CSU (#define MISS_FACTOR 10.0).

Parameters
Parameters Type Where Typedef Declared
"safobi pointer to SAF OBJECT Sec. 2.9.1.1
*weapon pointer to WEAPON VARS Sec. 2.9.1.2
targetID unsioned short Standard

Calls
Function Where Described
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
OBJ POSITION Sec. 2.9.1.1 See Appendix A
LOOKUP POSITION Sec. 2.9.1.1 See Appendix A
vec copy Sec. 2.6.2.59.1 Vehicles CSCI SDD
aet-me a random fraction Sec. 2.14.3.7.1
range squared Sec. 2.14.3.5.10
simnet send impact
MOMENTUM Sec. 2.14.3.9 See Appendix A
ENERGY Sec. 2.14.3.9 See Appendix A
DEBUG WEAPON Sec. 2.5.2.2 See Appendix A

Table 2.6-474: generate weaponmiss CSU [8.6.9.8.25]

2.6.9.9 weapons.h CSU

/simnet/src/host/weapons.h

This CSU contains the structure definition and symbolic constants used by the weapons
code.

Constant Value
MAX WEAPONS 4
WEAPON STATE NOT SELECTED 0
WEAPON STATE SELECTING I
WEAPON STATE SELECTED 2
WEAPON STATE LOADING 3
WEAPON STATE LOADED 4
WEAPON STATE UNLOADING 5
WEAPON STATE DESELECTING 6
ROUND AWAY 0
ROUND NOT SHOT BECAUSE OF NO LOS 1
ROUND NOT SHOT BECAUSE OF NO LEAD 2
ROUND IN FLIGHT 3
ROUND DONE FLYING 4
MAX WEAPONS IN REPORT (10' MAX WEAPONS)

Table 2.6-475: weapons.h Constant Definitions
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The following typedef struct is tagged gunjnirst-description.

Item Type Where Type Defined
burst event id int Standard
taroetID short Standard
range REAL sim types.h
firing- osition VECTOR sim-t s.h
target-predicted position VECTORsmtpsh
impact-time unsigned int Standard
is aoina to hit int Standard

Table 2.6-476: GUN BURST DESCRIPTION Structure Definition

The following typedef struct is tagged weapon-statusjlata.

Item Tyjpe Where Type Defined
numn weapons int Standard
*weapon names[MAX WEAPONS IN REPORT] pointer to char Standard
rounds avallablefMAX WEAPONS IN REPORT] int Standard
max rounds[MAX WEAPONS IN -REPORT] [mt Standard

Table 2.6-477: WEAPONSTATUSDATA Structure Definition

2.6.9.10 loader.c CSC

/simnet/src/host/loader.c

This CCSC does the selection of weapon to use and the loading and unloading of rounds.
Transition times between rounds and weapon selections are taken into account by this code.

ioaderxc

8.6.9.10

CU 8.6.9.10.1

Figure 2.6-41: loader.c CSC Structure
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2.6.9.10.1 loader tick CSU

This CSU selects and loads the chosen weapon. If the commander changes the chosen
weapon, the old weapon may have to be unloaded or unselected.

Parameters
Parameters :Type I Where Typedef Declared
"safob4 pointer to SAF OBJECT Sec. 2.9.1.1

Calls
Function Where Described
weapon select Sec. 2.6.9.8.14
weapon deselect Sec. 2.6.9.8.15
OBJ VEHICLEID Sec. 2.9.1.1 See Appendix A
weapon load Sec. 2.6.9.8.16
wealon unload Sec. 2.6.9.8.17

Table 2.6-478: loader-tick CSU [8.6.9.10.1]
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2.7 REMOTE VEHICLES CSC

Like the local vehicles, remote vehicles are also ticked by the scheduler. The primary
difference is that the local vehicles are simulated by the simhost and the remote vehicles are
not. The function of the remote vehicles code is to maintain an internal representation of
the state of vehicles which are simulated by other computers on the SIMNET LAN. These
computers can be other SAF computers as well as manned vehicle simulators or MCC
vehicles.

Remote vehicles broadcast vehicle appearance packets (VAP) on the network whenever
their state changes beyond certain thresholds. The SIMNET interface receives these
packets and queues them on each remote vehicle. When the remote vehicle is ticked, it
updates its state to that described in the VAP. In some cases, the remote vehicle code will
extrapolate the position of the remote vehicle at the present time from that received in the
last packet. By representing the remote vehicles with the same internal interface as the local
vehicles, it is not necessary for a SAF vehicle doing targeting to distinguish between local
and remote vehicles.

Remote
Vehicles

CSC
8.7
1

remote.c
CSC

8.7.1

create-remote remote init vats remote-go away
CSU 8.7.1.1 CSU 8.7.1.2 CSU 8.7.1.3

_ _ _ _ _I I~

( remote_show ) remotestart ticking r remotefillin_appearance_-.
CSU 8.7.1.4 CSU 8.7.1.5 J data CSU 8.7.1.6 ,

remote fill 2 :data emote fill c ineosSion remotenextroadCSU 8.7.1.7 data CSU 87.1.8 ) CSU 8.7.1.9

- emoe~sartbeig_ ( remote-stop_being_ ) remote-newappearance)
wachd SU8..110watched CSU 8.7.1.11j CSU 8.7.1.12

S remote._tick 3 sn.stealthgoesg remote doeactivate
CSU 8.7..13 (;;lCSU 8.7.1.14 CStU 8,711

remte._hang~stelth_ ( reate remote vehicle 3

CSUU 8.71.1 i1=7

Figure 2.7-1: Remote Vehicles CSC Structure


