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1.

1.1

SCOPE:

This SAE Aerospace Recommended Practice (ARP) specifies a set of functions and their expected
behavior that constitute an Application Programming Interface (API) for gas turbine engine customer
programs. The main body of this document contains a description of each of the API function calls and
of the data that passes through these functions. Implementations of this API in specific programming
languages are contained in separate appendices. These appendices include language specific details
and the definitions for each function as required for the given language.

AS681 is the par|
to conform to thi

Purpose:

The function c
COMMON blo
block transport
supported. AR
blocks as the b
meeting the re

A function call
the function ca
be presentin t
in predefined (
the numerical

list the engine
function call ba

ent document of ARP4868. All of AS681 applies to customer engine
5 document.

Il based API specified in this ARP represents analiernative to the

bk structure historically used to communicate with an engine progra
mechanism for communications with gas turbine engine customer
P4191 is a companion document. It contains'the specifications for v
asis of an APl to communicate with an ehgine program. It represent
uirements specified in AS681.

API| allows the calling program to directly reference an engine para
| list. Only those parametersthat are available from the given engir
ne list of variables. There:is:Ao need to include variables simply to n
LOMMON blocks. The functions in the API are not restricted to setti
alue of the engine pregram parameters. There are documentation {
parameters available to the user and that give information about ea
sed API also prevides an opportunity to perform parameter specifig

as calculating {nfrequently-ised parameters only when the calling program specifi

value, so calle
as methods of
distributed pro

an object’in an object-oriented program, integrates very well with o
cessing and object-oriented methods.

e programs written

FORTRAN

m. The COMMON
programs is still
sing COMMON

s an alternative to

meter by name in
e program need
haintain alignment
ng and retrieving
ype functions that
ch parameter. A
calculations such
cally requests the

] calculateson-demand. Lastly, a function call API, either as stand-glone functions or

bject-broker,

A COMMON b

ock APTdoes have a speed advantage, since directly sharing memory represents the

fastest way to communicate between programs. However, such an interface does have several
shortcomings. A COMMON block API requires the calling program and the engine program to map
the same parameter in the same location in the COMMON block definition in each program.
Misalignment of the COMMONSs will result in miscommunication of data across the interface. Engine
programs have also not been able to be self-documenting, other than a brief identifier, since only
limited character data can be communicated through the existing COMMONSs. Lastly, COMMON
block APIs do not integrate well with emerging technologies such as Common Object Request
Broker Architecture (CORBA) and other distributed processing and object-oriented methods.
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2. REFERENCES:

2.1

2.1.1

2.2 Definitions:

Applicable Documents:

The following publications form a part of this document to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the date of the purchase order. In the event of conflict between the text of this document
and references cited herein, the text of this document takes precedence. Nothing in this document,
however, supefsedes applicable Taws and regulations unless a specific exemplion has been
obtained.

SAE Publications: Available from SAE, 400 Commonwealth Drive, Warfendale,|PA 15096-0001.

AS681 Gas Turbine Engine Steady-State and Transient Performance Pr¢sentation for
Digital Computer Programs

AS755 Aircraft Propulsion System Performance Station Designation and|Nomenclature

ARP4191 Gas Turbine Engine Performance Presentatijon for Digital Computer Programs

Using FORTRAN 77

ENGINE PROGRAM: Gas turbine engine performance program for digital computers.

API: Applicatign Programming Interface:The formalized mechanism for communigation between the
calling program and the engine program:

PARAMETER NAME: The final €léement of a path name that refers to a variable within the engine
program. Example: T41 or ALT.

CALCULATED PARAMETER: Any engine program parameter with a value calculgted by the engine
program. Often, these-are referred to as output parameters. However, since the value of the input
parameters may alsobe output through this API, the term "calculated" is used to avoid ambiguity.

INPUT PARAMETER: A parameter that can be set by the customer and which the engine program
will not overwrite.

CATEGORY: A collection of elements, either engine program parameters or subcategories. All
categories may contain subcategories. The result is a tree-like structure with all categories branching
from a single root category. This structure has many similarities to the file structure of a computer
operating system, where a category is analogous to a directory and a parameter to a single file.

ROOT CATEGORY: The base level category that contains, directly or indirectly, all subcategories
and parameters in the engine program. A path name beginning with a leading backslash indicates
that the path begins with the root category. The root category is explicitly referenced by a character
string containing only the backslash character. An empty string does not reference the root category.
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2.2 (Continued):

DEFAULT CATEGORY: A partial path name starting at the root category that defines the starting
point for all relative path names. If the default category is an empty string, all path names are full path

names.

SUBCATEGORY: A category that is contained within another category. With the exception of the root

category, each

category is a subcategory.

ELEMENT: A feneric term for categories and parameters. The term elementis ug
to the contentd of a category, which may contain both parameters and subcatégor|

DIRECT ACCEHSS IDENTIFIER: A globally unique non-zero integer associated wi
provides a way to directly reference each element. An ID value of zere_has speci
the API functions, and must not be used as the ID of any element Af direct access

utilized then th

DATA TYPE: A
element as be
character para
single value or|

HIERARCHY:
one hierarchy
execution sess

PATH NAME:
name in the pg
the category h
parameters. If
the path.

FULL PATH N/
Only full path n

ID value for all elements must be zero. If they are)utilized, then nc

n integer value associated with each engine program element that
ng an integer, single precision floating poipt, double precision floati
Mmeter; or a category. The data type also:indicates whether the paran
a table of values.

The organization of categories@nd parameters within the root cate

ed when referring
es.

h each element. It
| meaning within
identifiers are not
bne may be zero.

identifies that

g point or
neter represents a

gory. More than

may be defined for a given engine program, though only one may bg active in a single

jon.

\ string that contains‘category names and possibly a parameter na

AME. A’path name that begins at the root level category (i.e. begins

e. Each element

th name is separated by a backslash character. This string describgs a path through
erarchy. Read from left to right, the path descends from category tq subcategories to
he path contains a parameter name, the parameter name must be {he last element of

ith a backslash).

ames are guaranteed to be unique. Individual element names and partial path names

may reappear

n other branches of the hierarchy.

RELATIVE PATH NAME: A path name, which when appended to the path name of the default

category, resul

ts in a full path name.

KEYWORD: A unique character string associated with a hierarchy. More than one keyword may be
associated with each hierarchy.

EMPTY STRING: An empty string contains either an initial ASCII NULL character or all blank

characters.
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2.2 (Continued):

SUPPLIER: The organization or person that delivered or created the engine program.

CUSTOMER: The person that executes the engine program through the API function calls.

INTEGER: A whole number of at least 32 bits unless otherwise agreed to by the customer and
supplier. The supplier should document the exact size of integers in the engine program. 32 bits is
specified because the largest positive 16 bit signed integer is 32,768. This is not sufficiently large to

support some

CORBA: Cominon Object Request Broker Architecture. A specification defihihg th

communicatior]
3. OVERVIEW:

Current gas turb

data communication. The use of COMMON blocks results in a\position dependent A

of the COMMON
miscommunicati
communication ¢
program to be s¢
technologies sug
on function and

This document d
A function-based
the need to align
return numerical
engine program.
information abou
associated units

possible ID number schemes.

between two programs using Internet protocols.

ne engine programs use a FORTRAN-based AR| that relies on CO

block definitions in the engine program and'in the calling program

bn of data across the interface. The use of numerical COMMON blg
hannel between the engine program.and the customer does not all
|f-documenting. COMMON block APls do not integrate well with en
h as CORBA and other distributed processing and object-oriented

method calls as their fundamental communication mechanism.

efines an alternative, position-independent, function-based API for
API provides a method to reference parameters directly by name,
parameter locations'in named COMMON blocks. Some of the API f
values. Others ‘provide access to documentation that may be contg
This documentation can include descriptions of the engine progran
t the enginé program parameters, such as descriptions, input/outpt
definjtions.

The supplier incl

des the API functions as an integral part of the engine program. T

e inter-process

IMMON blocks for
PI. Misalignment
will result in

cks as the only
ow the engine
nerging

methods that rely

engine programs.
thus eliminating
Linctions send and
ined within the

N, as well as

t status, and

his document

specifies only those aspects and behaviors of the APT functions that are visible 1o the calling program.
Suppliers are free to determine how they implement the API functions. All interactions between the
customer and the engine program should be through the API functions. The engine program supplier,
with the prior agreement of the customer, is allowed to include additional API functions.
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3.1

3.2

3.3

Multiple Programming Language Support:

The language in which the API functions are implemented should be agreed to by the customer and
supplier. It is possible, but not recommended, for API functions written in one programming language
to be called by a program written in another language. There are numerous inter-language issues

that have to be addressed when the APl and calling programs are written in different languages. This
document defines separate sets of functions for each programming language. The main body of this
document specifies the functionality expected of the API functions as well as common aspects of the

structure and dontent of the dafa passing through those funcfions. The appendice

Appendix C, ¢
programming |
are addressed
argument nam

Parameter Org

ntain the definitions of the API functions as they would be express

in the applicable appendix. The function names, the number of arg
es vary between different programming languages.

anization:

This API suppgrts the concept of a parameter hierarchy that\is analogous to the fi

computer oper
subdirectories
subcategories
the engine pro
intended to he
engine prograr
look for param

All conforming

and files, a parameter hierarchy may be‘made up of categories tha

pram parameters. The categories aid subcategories also provide a
p the customer understand the purpose and meaning of the param
h. For example, a category named "BleedFlows" should clearly tell
bters related to the bleed flows in the engine program.

engine programs willhave, as a minimum, a single category referré

5, starting with
ed in a specific

pnguage. Any language-specific issues, such as string termination gnd array indexing,

uments and the

e structure of a

pting system. Just as a file system is made up of directories that contain

contain

and parameters. This capability is included to provide an organizatign and structure to

context that is
bters within the
the user where to

bd to as the root

category. The oot category, and any category in general, may contain subcategonrl‘ies as well as
parameters. The result is a highly flexible parameter hierarchy. An engine progranmy may support
multiple parameter hierarchies. See Appendix A for an example of two possible higrarchy structures
that a given engine program might support. The listHierarchies function provides a listing of the
hierarchies available forthe engine program. The user can select which hierarchy {o use at run-time.
Only one hiergrchy.may be used in each execution session.

The customer may query the engine program for a Tist of the elements within a given category.
Starting the query with the root category and querying each subcategory in turn will result in a listing
of the entire hierarchy. Thus, the hierarchy can be extracted from the engine program at run-time.
The calling program does not need to be preprogrammed with the hierarchy structures in order to
work with the engine program.

Element Attributes:

The three required attributes for parameters or categories are name, data type, and parameter 1/0O
status. For parameters, the optional attributes are a direct access identifier, a description string, a
security classification string, and an engineering units string. For categories, the optional attributes
are a direct access identifier, a description string, and a security classification string.
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3.4 Typical Order of Calls to the API Functions:

4. PROGRAM DOCUMENTATION:

4.1

The following represents a typical order of events for communication between the calling program
and the engine program. The name in courier font is the API function responsible for performing the
action in the given step. The required or optional notation for each step refers to whether that step is
required for successful execution. The initializeProgram function must be called before any of the
remaining functions except programinfo and listHierarchies. The order of the calls to the other
functions is not limited to what is given below, but represents a typical sequence.

SO NooabkwN =

User Documentation:

The program spupplier will supply all the documentation specified in AS681. The fol
that is unique
documentation:

1.

. Retrieve values for desired parameters — getValue [Required]
. Retrieve a Jist of values at or beyond their limits’— listLimitParameters [Optional]
. Reset the input parameters to the supplierdefined baseline values — resetEng
. Repeat steps 8 through 13 until all the desired cases have been executed.

Get informétion about the engine program — programinfo [Required]
List the available parameter hierarchies — listHierarchies [Optional]
Initialize the engine program interface — initializeProgram [Required]

List category and parameter elements in the engine program — listCatégory [Optional]

Get the cufrent default category — getDefaultCategory [Optional]
Change th¢ default category — setDefaultCategory [Optional]
Specify input values for a given case — setValue [Required]

al descriptive information for each element — getDescription [Optignal]

Get a list of parameters that have changed I/O status —listChanged|Ostatus [Qptional]

runEngProgram [Required]

enginesprograms conforming to ARP4868 should be included witl

The specificiprogramming language used to implement the API functions.

. Execute the engine program and examine returned Numerical Status Indicators (NSIs) —

Program [Optional]

owing information
n the user

2. Alist of all parameter hierarchies available.
A map showing the structure of each of these hierarchies. This map is to include all the available

3.

parameters.

The maximum size of fixed size character string and array parameters or character string

attributes, if applicable.
A list of security classification strings and their relative ranking.
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5. ELEMENT ATTRIBUTES:

This API specifies a number of attributes for each element. The following sections list these attributes.
The engine program supplier must provide those attributes marked as required for each element in the
engine program. The optional attributes are not required for proper execution of the engine program,
though it is highly recommended that the supplier include these attributes for each element. See Table
1 for a summary of the required and optional attributes for categories and parameters.

TABLE 1 - Required and Optional Attributes

Name ID I/O Status | Data Type Security Desgription | Units

Classification
Parameters Reg Opt Req Req Opt QOpt Opt
Categories Reg Opt Req Req Opt Opt N/A

The API functionss listed after the description of each attribute are those that contain that attribute in the
argument list.

5.1 Path Name:

Each full path pame in the engine program must-be unique. The individual elemen{ names contained
within the path|are not required to be globallyunique. A backslash is used to sepgrate the element
names. The ingividual element names may:contain only alphanumeric, period, and underscore
characters. Thpy may not begin with ainumber. They also may not be empty or nyll strings.

Path name is qutput of listCategory;\listChangedlOstatus, getDefaultCategory, listLimitParameters.
Path name is input to getDescription, setValue, getValue, setDefaultCategory.

5.2 Direct Access |D:

The direct access ID,attribute is a globally unique, non-zero integer associated with each element in
the engine prografm=The direct access ID is an optional attribute. However, partial mplementation of
direct access IDs-is not allowed. If direct access |Ds are implemented, an ID valuel must be given for
all elements. If direct access IDs are not implemented, then the ID value for all elements must be set

to zero.

The purpose of the ID is to provide a mechanism for fast element access. The uniqueness of each ID
within the engine program allows the engine program to directly locate the desired parameter.
Location by name, on the other hand, requires a potentially large number of string comparisons to
match the full path name.

-10 -
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5.2 (Continued):

5.3

The supplier does not have to follow any set numbering scheme when assigning IDs to elements.
The only requirement is that there be a one-to-one correspondence between each ID number and
one specific engine program element. Further, the IDs are not guaranteed to be the same for each
execution of the engine program. For example, the IDs might represent memory addresses that will
be different each time the engine program is loaded into memory. The user should therefore use the
appropriate API function to get the IDs each time the engine program is run.

A distinction isfmade between category 1Ds and parameter IDs for some functiong
some API funclions require an ID that is associated with a category and an ID.that

a parameter.

us, separate argument names are required. However, both categg

parameter IDs|[belong to the same set of integer values. Thus, there are noe/duplic
in the union of the set of category IDs and parameter IDs.

Direct access ID is output of listCategory, getDescription, setDefaultCategory, set
Direct access ID is input to listCategory, getDescription, listChanged|Ostatus,setD

getDefaultCate
Element 1/0 St
An element ca
* active

* inactive
* input

calculated
» category

(Note: “output”
flow)

gory, setValue, getValue, listLimitParameters:
ptus:
N have the following I/O attributes:

The parameter is in use.

The parameter is not in use-for a particular engine program set-up.
The parameter can be set by the user but not by the engine progra
may provide a default.value.

The parameter is(calculated by the engine program and should not
The parameter is’a category. Even though I/O status does not appl
value must-still'be given.

in thissdocument, is not an element I/O attribute but only a directio

. This is because
is associated with
ry IDs and

bte integer values

alue, getValue.
efaultCategory,

m. The program

be set by the user.
y to a category, a

n of information

The integer va

0 = Category

ues for element I/O status are:

1 = Input/active

2 = Calculated/active
3 = Input/Inactive

4 = Calculated/Inactive

-11 -
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5.3 (Continued):

Changing the value of one input parameter may result in changing the I/O status of other
parameters. The user can call the listChangedlOstatus function to get a list of parameters with an I/O
status different than the last time that function had been called.

Element 1/O status is output of listCategory, getDescription, listChangedl|Ostatus.
Element 1/O status is not input to any API function.

5.4 Data Type:

The data type fpttribute is used to indicate if the element is a category or a numeri¢al or character
string parametgr. For parameters, it also indicates whether the parameteris a single value, a simple
array of valueg, or a packed array of values. See section 7 for more information abput packed arrays.

The data type |ndicated by each value is shown below. A value of'0 indicates that the element is a
category. Valugs from 1 to 4 indicate that the element is a parameter containing a[single value.
Values from 11| to 14 indicate that the element is a parameter containing a simple array data. Values
from 21 to 24 indicate that the element is a parameter containing a 2-D or higher taple of data packed
into a 1-D array.

The integer values for data type are:

0 = Category
1 = Integer Nimber

2 = Single Precision Floating Point Number
3 = Double Pfecision Floating Paint Number
4 = Character String

11 = Array of |
12 = Array of §
13 = Array of [
14 = Array of
21 = Table of
22 = Table of S

nteger Numbers
ingle Precision Floating Point Numbers
ouble Precision Floating Point Numbers
haracter Strings
ntegerrNumbers
ingle Precision Floating Point Numbers

23 = Table of

ouble Precision Floating Point Numbers

24 = Table of Character Strings

Data type is output of listCategory, getDescription.
Data type is not the input of any API function.

-12 -
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5.5 Security Classification:

5.6

5.7

This attribute is a character string that indicates the security classification of an element. Examples
of the security classification attribute include: UNCLASSIFIED, PROPRIETARY, COMPANY
CONFIDENTIAL, and SPECIAL ACCESS REQUIRED. The security classification attribute is
assigned by the supplier in accordance with governing security guidelines. The attribute is provided
to assist the customer in handling output from the engine program in the case where different levels

of classification

are applied to some parameters.

The security classification is output of listCategory, getDescription.
The security classification is not input to any API function.

Description:

The descriptio

is at the discretion of the engine program supplier. It may be anempty string.

The descriptio
The descriptio

Units:

The standard 9

string.

The supplier n

Units family, e.

N is output of listCategory, getDescription.
N is not input to any API function.

tring for each type of unit is\given in AS681. Categories will have a

ay make a parameter.available to the calling program that allows it
g. between US customary and Sl units, during the course of a run. I

h attribute is a character string that contains a desCription of an element. The content

n empty units

to change the
the supplier does

make such a parameter available, and it is changed, the units string of each parameter needs to be

obtained from

relist the entire

parameter indi

The units strin

he engine program. This can be done by calling either the listCateg
hierarchys or calling the getDescription function to get the units stri
vidually;

) isyoutput of listCategory, getDescription.

jory function to
ng for each

The units string is notinputto any APT function.
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6. PARAMETER HIERARCHIES:

6.1

6.2

7.

Overview:

Multiple hierarchies can be defined for a single engine program. A function is provided to list the
hierarchies defined by the supplier for the engine program. The user can select which hierarchy to
load when the engine program is initialized. Once initialized, the selected hierarchy remains in effect
for the duration of the execution session.

Multiple keywd
associate one
the user to initi
the specific hig

Required Hierz

Engine progra
the keyword "A
parameters de
The list of parg

hierarchy, even if the parameter is not used or caleulated by the engine program. 1

contain additio
hierarchy musi
parameters is

TABULAR DATA;

The API setValu
arrays. Data tab
These data tablg
attribute is used
tables must havg

rds can be associated with a single hierarchy. It is recommended,
hierarchy with both the keyword "default" and an empty string,keyw
alize the program with the supplier's default hierarchy without havirn
rarchy keywords defined for the engine program.

rchies:

ms that conform to this ARP must have at leastone hierarchy that i
S681" This hierarchy contains only the root'category. This categor
scribed in AS681, with the parameter names exactly as they are sp
meters in AS681 should be considered as the minimum that must

hal parameters beyond those defined by AS681. Any additional parag
appear in the root category.iThe only naming requirement for thesg
hat they conform to AS755.

b and getValue functions can only pass single data values or one-d
les of two or'more dimensions can not be passed directly through t
s can be‘passed through the API by packing the data into a 1-D ar
fo distinguish regular 1-D array data from table data. Parameters the
 dataltype attributes of 21, 22, 23, or 24.

at suppliers
ord. This allows
g to know any of

5 associated with
y will have all
ecified in AS681.
ppear in this

[he hierarchy may
meter used in this
b additional

mensional data
he API functions.
ay. The data type
t can contain data

The index data necessary o unpack the 1-D datfa siream once it has passed through the API functions
is placed in a separate integer array parameter, and is retrieved or set through a separate function call.
These index array parameters always have a data type of 11, indicating they are an array of integers.
A separate index array parameter is defined for each packed data stream, even if two or more packed
data streams have identical index arrays.
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7.

8.

8.1

(Continued):

More complex data structures, such as tabular functions, or graphs, can be represented by a group of
parameters that define the content and structure of the multi-dimensional tables that make up the
graph. For example, the commonly used graph for intake recovery can be represented by 5

parameters:

A 1-D stream for the values of mach number
A 1-D stream packed with the values of the multi-dimension referred flow table

A 1-D streanj packed with the values of the multi-dimension ram recovery factor
A 1-D streamn) of integers containing the index information required to unpackithe
stream
5. A 1-D streanp of integers containing the index information required to unpack the
stream.

PON=

It is recommend¢d that a separate sub-category be defined to contain only the para
to define a table|or graph. The name and description of the category become, in eff
description of th¢ table or graph. Each parameter will still have,its own description, t
attributes. With the subcategory as an organizing entity, further parameters could be
sub-category to gdefine related information, such as interpolation and extrapolation n

Appendix B giveg examples of how multi-dimensional tables and graphs can be pac
streams for trangmission through the setValue and getValue functions. The examplg
packing of unifoqmly and irregularly filled tables.

CHARACTER S[TRING REQUIREMENTES:
Accommodating Differences in_ Character String Format Between Programming L3
The character gtring formats-used by different programming languages, and the d
mechanisms uped to pass-character strings through the function call list are the pi

why a single se¢t of ARRfunctions was not specified in this document. While it is po
function to pass chafacter strings to or from a function written in another language

eRam
referred flow data

eRam data

meters necessary
bct, the name and
ype and units

included in the
nethods.

ked into 1-D data
s include the

inguages:

fferent

inciple reasons
ssible for one

, itis not simple.

This document recommends that the function in the calling program and the APT function in the
engine program are written in the same programming language. This will ensure that the character
strings passed through the API functions are in a format that is native to both the calling and API
function. If the language of the API functions, as agreed by the customer and supplier, is different
from the core language of the engine program, it is the responsibility of the engine program to
convert the character strings to the format native to the language of the API function.

The character string format and any character string requirements specific to each programming

language are given in the appendix pertaining to that language.
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8.2

9. FUNCTION ATT

9.1

9.2

Character String Lengths:

The following string lengths are recommended. Some programming languages, such as C, can be
written such that additional memory is allocated if the character strings exceed the initial allocated
length. Other languages, such as FORTRAN 77, use a fixed character length, which is set at

compilation.

¢ Units = 32 characters

* Element na

* Parameter h
* Parameter h
* Element pat
* Element des
* Element sec
* NSI descripti
e Errorand W
» Engine prog
» Engine prog
» Engine prog

The initial char
end on a word
goal is to use (
during a run, it

e = 32 characters
erarchy keyword = 64 characters
erarchy keyword description = 512 characters
name = 256 characters
ription = 256 characters
rity classification = 64 characters
n = 256 characters
rning description = 256 characters
am description = 4096 characters
am name = 64 characters
am version = 64 characters

boundary for a 32-bit architecture, or half word boundary for a 64-bi
is recommended that additional length be allocated in multiples of

RIBUTES AND BEHAVIORS:

Function Names:

A unique set 0
the user can d

Element Path

[ functionnames will be defined for each programming language. T
btermine:sthe language type directly from the function name.

Names in Call List Arguments:

acter string sizes were selected as\multiples of 32. This was done so that the strings

architecture. The

ore and disk memory efficiently. If the character string lengths need to be increased

B2 characters.

his is done so that

The full path name does not need to be used when calling the API functions. All API functions will
accept relative path names. However, the concatenation of the default category path name plus the
relative path name must be a valid full path name. If the path name begins with a backslash, it will be
treated as a full path name and will not be appended to the default category path name.
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9.3 Usage of Element Names and Direct Access IDs:

9.3.1

The direct access ID is used whenever an API function is called with a non-zero value for the ID. If
the name is not an empty string, the ID is used to locate the element and the given name is validated
against the name of element identified by the ID value. If the names do not match, the input name is
used to locate the desired element and the ID corresponding to the named element is returned to the
calling program. A warning flag is returned to notify the calling program that a match for the given ID
was not found and that the ID corresponding to the given element name is being returned.

An empty nam
corresponding
the ID. What ¢
See the appro

An ID value of
the ID to the g
the given namg

Table 2 summarizes the action taken in each of the possible combinations of elem

e string is used to indicate that only an ID is being given. A validna
to the given ID is returned. This is the only combination wherg prec
bnstitutes an empty string is dependent on the programmingJlangus
priate appendix for a definition.

zero is used to indicate that only a name is being{@iven, and that cc

ven name should not be checked. When the ID%is zero, the ID that
e is returned through the call list. No error or warning message is gg¢nerated.

TABLE 2 - Responses to Name and ID Combinations

me string
bdence is given to
ge being used.

prrespondence of
corresponds with

ent name and ID.

Valid ID Invalid ID ID=0

Vilid Name Use ID, verify Use Name, Use Name,
that name return warning | return
matches and corrected corresponding

ID ID

Invalid Name Return error, Return error, Return error,
stop function stop function stop function

Empty Name Use ID, return Return error, Return error,

corresponding
name

stop function

stop function

API Function Return: Each API function will return a single integer value. It is used to indicate if
errors and/or warnings occurred during the execution of the function. A zero return value indicates
a successful execution of the function with no warnings or errors. A return value of one indicates
that one or more warnings have been issued. A return value of two indicates that one or more
errors have been issued. And a return value of three indicates that both warnings and errors have

been issued.
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9.3.2 Error and Warning Messages: Each API function call list includes two array arguments through
which the function will return a numerical value for each error or warning and descriptive strings of
those warnings or errors. A third argument gives the number of errors and warnings being returned
by the function. The numerical value and descriptive string for each error or warning that is
common to all programming languages is given in Section 10. Each programming language may
have additional errors and warnings that are unique to that language. These additional errors and
warnings are given with the function definitions in the appropriate appendix.

10. API FUNCTION

10.1 Function Sumr

10.1.1

10.1.2

Structure of |
specific func
function has
descriptions.
section desc
and argumer|
messages s
programming
specified in t

List of API F
those functio
a callable fun
immediately
implemented

order presenfted represents a-typical order of usage.

DEFINITIONS:
hary:

Function Definitions: The function names in this section are generid
ion names are given in the appropriate appendix. The'definition se
three parts: a description, an argument list, and adlist of warning/err
The description outlines the expected behaviorof the function. The
fibes the information passed and returned through the call list. The €
t names may vary between programming languages. The common

languages. Error and warning flags-that are specific to a programn
he appropriate appendix.

inctions: Table 3 is a summary of the minimum list of API functions
hs that may be implemented-as a non-functional stub. A stub implen

return with a warningimessage that the function has not been funct
. A stub is needed so that all functions specified in the API are alwa

. Language

ction for each API

or values and
argument list
xact argument list
error and warning

ction lists the numerical value and deseription of those flags that afe common to all

ning language are

. The table lists
hentation provides

ction but does not have'a functional body. Instead, calls to a stub inplementation

onally
ys present. The
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TABLE 3 - List of APl Functions

Function Name

Description

Stub
Acceptable

programinfo

Provides overall information about the engine
program, including the program name and version. ft
also indicates whether the program supports element
iDs, units, security classification, and descriptions, and
whether it will flag parameters if a limit is
reached/exceeded or if an operation violates the I/O

status

No

listHienarchies

Lists the hierarchy keywords that are valid for the
engine program

No

initializeProgram

Initializes the engine program with the selected
element hierarchy. It must be called before all
functions with the exception of programinfo and
listHierarchies. It may be called only énce per
execution session

No

listCategory

Lists the contents of the specified category. The
name, ID, type, I/O status, security classification,
description and units are listed as appropriate and as
available for each element

No

getDes

cription

Returns the element type, I/O status, security
classification, description and units for an individual
element

No

listChangedlOstatus

Lists the parameters that have had a change in I/O
status since the previous time this function was called,

or since initializeProgram was called

Yes

setDefaultCategory

Sets the default category

Yes

getDefaultCategory

Returns the name and 1D of the current default
category

Yes

setV]

alue

A/group of functions that sets the value of integer,
single precision floating point, double precision floating
point and character parameters. Different sets of
functions are used for scalar and tabular parameters

No

runEngt

Program

Runs the engine program with the set of parameter
values as they exist in the engine program at the time
of the call

No

getValue

A group of functions that gets the value of integer,
single precision floating point, double precision floating
point and character parameters. Different sets of
functions are used for scalar and tabular parameters

No

listLimitParameters

List the parameters at or beyond a limit value, or that
are not at the input value because of another
parameter being held to a limit value

Yes

resetEngProgram

Resets all the input parameters to the baseline value
defined by the supplier

Yes
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10.2 programinfo - Overall Engine Program Information:

10.2.1 Description: The programinfo function provides overall information about the engine program. This
includes strings representing the engine program name, engine program version or identifier
number, and an engine program description. The engine program version argument may contain

non-numeric characters.

The other arguments returned are integer flags. Each indicates the availability of information for the

flagged attritil:te in the engine program. Tf a flag is true (an integer value of T),-all appropriate
elements in the engine program have the information represented by the flagif|it is false (an
integer valug of 0), the flagged attribute is not supported by the engine program
10.2.2 Call List Arggments:
TABLE 4 - Call List Arguments
Argument Description Type nput/
Returned
progranpName Engine program name string string Returned
progranmiDescription Engine program description. string string Returned
prograﬁlVersion Engine program versionlabel string string Returned
descriptionsReturned Integer flag indicatinglif the engine will int Returned
return non-emptystring description
strings for one ‘op more parameters
unitsRefurned Integer flag indicating if the engine int Rgturned
program.feturns the units strings for
each(dimensioned parameter
limitsFlggged Integerflag indicating if the engine int Rgturned
pregram will flag individua! parameters
if they are the limiting parameter, or if
their input values not achieved because
of a limit
10checked Integer flag indicating if the engine int Rgturned
program checks the /O status when
setting or retrieving a parameter value
and returns a warning if the I/O status is
not either Input/Active when setting or
Calculated/Active when retrieving a
parameter value
IDsupported Integer flag indicating if the engine int Returned
program has a non-zero ID for all
elements
NSldescriptions Integer flag indicating if the engine int Returned
program will return descriptive strings of
any NSI that occurs
numErrors Number of errors and warnings issued int Returned
by the function
errorValues Array containing the numerical values of int array Returned
the errors or warnings issued by the
function
errorMessages Array of descriptive strings of any errors | string array Returned

or warnings issued by the function
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10.2.3 Common Error and Warning Messages: No common error or warning messages.

10.3 listHierarchies - List Available Hierarchies:

10.3.1 Description: The listHierarchies function returns an array of strings containing the keywords

available for use in the initializeProgram function. It also returns an array of strings containing a
description of the hierarchy associated with each keyword. More than one keyword may be
associated with a given hierarchy. Thus, there may be more keywords than actual hierarchies in

the engine pfogram. The maximum number of keyword, unless ofherwise agreef

The list of kelywords must contain a keyword that is an empty string. This is'the |
ring is passed to the initializeProgram function. The list should alsg
ault". Both empty string and default keywords should be associateq
ne list must also contain the keyword "AS681". This keyword is assp
chy described in section 6.

if an empty

keyword "def
hierarchy. T
AS681 hiera

10.3.2 Call List Arggments:

TABLE 5 - Call ListtArguments

to, is 25.

nierarchy selected

include the
with the same
ciated with the

Argumnient Description Type Input/
Returned

numKeys The number of keywords. Maximum of 25 int Returned

keywords Array of character strings containing the string array Returned
keywords associated with the parameter
hierarchies available in the engine program

keywordDescr|ptions Array‘oficharacter strings containing the string array Returned
deseriptions of hierarchies associated with
the-keywords

numErrors Number of errors and warnings issued by int Returned
the function

errorValues Array containing the numerical values of int array Returned
the errors or warnings issued by the
function

errorMessage\ Array of descriptive strings of any errors or string array Returned
warnings issued by the function

10.3.3 Common Error and Warning Messages: No common error or warning messages
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10.4 initializeProgram - Initialize Engine Program:

10.4.1 Description: The initializeProgram function performs any initialization required by the engine
program. This function must be called before any other API function in the engine program, with
the exception of the programinfo and listHierarchies functions. The initializeProgram function may
be called only once per execution session. An error will be returned if this function is called more
than once. All functions, other than programinfo and listHierarchies will return an error if they are
called before this function, and therefore the engine program is responsible for retaining the fact

that initialize

The string gi
the supplier.
defined for a
being used.

program.

After initializ
have been s
be the root ¢
of the input g

able to execuite without additional user input. The‘calculated parameters are not

rogram has been called.
en for the "keyword" argument must be from the list of hierarchy ke

| engine programs. An empty keyword will result in the supplier's dg
Otherwise, a non-empty string, valid keyword must be'supplied to ir

Program returns, the selected hierarchy has been loaded, all the in
t to a baseline value defined by the supplier,’and the default categg
Ategory. The engine program is then ready to accept user input. Th
arameters should represent a valid set of values, and the engine p

ywords defined by

An empty string keyword may always be passed to this function, sipce it must be

efault hierarchy
itialize the engine

put parameters
ry has been set to
b baseline values
ogram should be
guaranteed to

contain valid|values that correspond to the .input parameter baseline values until the
runEngProgram function has been successfully executed.
10.4.2 Call List Arggments:
TABLE 6 - Call List Arguments
Argufment Description Type Input/
Returned
keyword Character string containing the name of string Input
the hierarchy to be loaded
numErrors Number of errors and warnings issued by int Returned
the function
errorValues Array containing the numerical values of int array Returned
" the errors or warnings issued by the
function
errorMessages Array of descriptive strings of any errors string Returned
or warnings issued by the function array
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10.4.3 Common Error and Warning Messages:

TABLE 7 - Common Error and Warning Messages

Error/Warning Description
Number
101 ERROR: Unknown Keyword
102 ERROR: Program already initialized
Q3 ERBOR: lnitialization unsuccessful

10.5 listCategory - llist Category Contents:

10.5.1 Description: [The listCategory function lists the contents of a single ¢ategory. It returns the number
of elements l|sted and arrays containing the name, ID and all other attributes of each element in the
category. The calling program passes in the name and/or category ID of the catggory to be listed.

On the first cpll to list each category, the calling program séefs nStart equal to oneland passes in the
maximum number of element names it can accept in thereturned arrays through|[the maxElements
argument. If the number of names to be listed exceeds the maximum value specified by the calling
program, then the first maxElements number of eléments is returned, the value of the nStart

argument is $et to the index of the next elementto be listed, and a message is re¢turned to indicate

that additional elements remain to be listed.

When this odcurs, the calling programis-expected to make another call to listCategory, again
indicating the maximum number of elements that can be accepted using the makElements
argument and pass back in the value of nStart returned by the function on the previous call. The
remaining eléments or next maxElements number of elements are returned. This cycle will
continue unti] all the elements-in that category have been listed. On the call to lis§Category that lists
the last elemients in the category the value of nStart is reset to a value of one.
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10.5.2 Call List Arguments:

TABLE 8 - Call List Arguments

Argument Description Type Input/
Returned
categoryName Name of category to list string Input/
Returned if
input empty
string and 1D
not equal
Zero
categorylD| Category Identifier int Input/
Returned if
nput equals
zero
maxElements Maximum number of elements that int Input
the function can return as specified
by the calling program
nStart fndex number at which listing is4g int Input/
begin Returned
numElemepts Number of elements returried int Returned
elementNames Array of element names. injthe string array Returned
category
elementlD{ Array of direct access identifiers for int array Returned
elements in the:category
elementTypes Array of element type flags int array Returned
flag value:
0 Category
1 Integer
2 Single Precision Float
3 Double Precision Float
4 Character String
+10 Array data
+20 Packed table data
elementlOflags Array of element |/O status flags int array Returned
flag value:
0 Undefined (category)
1 Input/Active
2 Calculated/Active
3 Input/lnactive
4 Calculated/Inactive
elementClassifications Array of classification strings string array Returned
elementDescriptions Array of element descriptions strings | string array Returned
elementUnits Array of element unit strings string array Returned
numErrors Number of errors and warnings int Returned
issued by the function :
errorValues Array containing the numerical int array Returned
values of the errors or warnings
issued by the function
errorMessages Array of descriptive strings of any string array Returned

errors or warnings issued by the
function
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10.5.3 Common Error and Warning Messages:

TABLE 9 - Common Error and Warning Messages

Error/Warning Description
Number
1 WARNING: Given categoryName and categoryID do not agree
2 WARNING: Number of elements to be listed is greater than
maxElements

101 ERROR: initializeProgram not called. Program not initializgd

102 ERROR: Invalid categoryName

103 ERROR: Invalid categorylD

104 ERROR: Value of nStart is out of range

10.6 getDescription|- Get Element Attributes:

10.6.1 Description: [The getDescription function returns all information available for a specific element.
The attributep returned by this function are the elemengtype integer, I/O status integer,

classification| level, description string, and units string: The unit strings returned are as specified in
AS681.
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10.6.2 Call List Arguments:

TABLE 10 - Call List Arguments

Argument Description Type input/
Returned
elementName Element Name string Input/
returned if
input empty
string and ID
not equal
, zero
element!D Element |dentifier int input/
returned if
input equals
zero
elementType Element type flag int Returned
flag value:
0 Category
1 Integer
2 Single Precision Float
3 Double Precision Float
4 Charactet-String
+10 Array data
+20 Packed-table data
elementlOflag Element-status flag int Returned
flag value:
0 Undefined (category)
1 Input/Active
2 Calculated/Active
3 Input/Inactive
4 Calculated/Inactive
elementClassification Classification string string Returned
elementDescription Element description string string Returned
elementUnits Element unit string string Returned
numErrors Number of errors and warnings int Returned
issued by the function
errorValues Array containing the numerical int array Returned
values of the errors or warnings
issued by the function
Array of descriptive strings of any string array Returned

errorMessages

errors or warnings issued by the
function
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10.6.3 Common Error and Warning Messages:

TABLE 11 - Common Error and Warning Messages

Error/Warning Description
Number
1 WARNING: Given elementName and elementlD do not agree
101 ERROR: initializeProgram not called. Program not initialized
Ho2 ERRORnvalidelementName—————————
103 ERROR: Invalid elementiD

10.7 listChangedlO

10.7.1 Description:

parameter th

status - Get Parameters with Changed 1/O Status:

The listChanged|Ostatus function returns the full path name and 1/(
at has changed I/0 status since the last time this)function was calle

D status of any
d (or since

initializeProg
parameters 1
functions cor
parameters

ram was called for the first call to this function). Changing the value
nay cause the I/O status of other parameters:in the engine program
tain a value of the "flag return" flag that jndicates that the 1/O status
as changed as a result of the function call.

s of some
to change. All set
5 of one or more

The engine (]
new |/O staty

rogram will accumulate a list of those parameters that changed 1/0
s value. If the I/O of a parameter has changed more than once sinc

status and the
te the last call to

this function,

This function
implemented
listChanged|
to program e
example of t

only the last I/O status valuetis returned.

should be included in all'engine programs, but it does not have to
. Coverage of I/0 status changes does not have to be exhaustive.

nis situationis the variable that determines how the flight condition

Dstatus can be written to report only the changes in 1/O status that o
kecution. Thistis.similar to the 1/O status information given in a custo

pe fully

an be known prior
mer's manual. An
s specified.

Changing the value of this variable changes the I/O status of a number of other
known way.

variables in a

On the first chllto list each category, the calling program sets nStart equal to oneland passes in the
maximum number of parameter names it can accept in the returned arrays through the
maxParameters argument. If the number of names to be listed exceeds the maximum value
specified by the calling program, then the first maxParameters number of elements is returned, the
value of the nStart argument is set to the index of the next element to be listed, and a message is
returned to indicate that additional parameters remain to be listed.

When this occurs, the calling program is expected to make another call to listChanged|Ostatus,
again indicating the maximum number of elements that can be accepted using the maxParameters
argument and pass back in the value of nStart returned by the function on the previous call. The
remaining parameters or next maxParameters number of parameters are returned. This cycle will
continue until all the affected parameters have been listed. On the call to listChangedlOstatus that
lists the last elements in the category the value of nStart is reset to a value of one.
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10.7.2 Call List Arguments:

TABLE 12 - Call List Arguments

errorMessages

or warnings-issued by the function

Argument Description Type Input/
Returned
maxParameters Maximum number of parameters that the int Input
function can return as specified by the
calling program
nStart Index number at which listing is to begin int Input/
Returned
numberChanng Number of parameters with changed /0 int Returned
status listed in the returned arrays
parameterNanhes Array of full parameter path names string array Returned
parameterlDs Array of parameter identifiers int array Returned
parameterlOflags Array of Parameter [/O status flags int array Returned
flag value:
1 Input/Active
2 Calculated/Active
3 Input/Inactive
4 Calculated/Inactive
numErrors Number of errors and warnings issued by int Returned
the function
errorValues Array containing the numerical values of int array Returned
the errors or warnings issued by the
function
Array of descriptive strings of any errors string array Returned

10.7.3 Common Error and Warning Messages:

TABLE 13 - Common Error and Warning Messages

ErrorfWarning Description
Number
1 WARNING: Function not implemented
o) AMADRMNIDC: DAmabar ~f o vomn adapo $a o Diod sl 1o by dlo n
[ VY A AENTITNSAL ENUTTIVCT VT PGIGIHUIUID AR TAERI[- ]84V By T ) HIGGLUI L2 ]
maxParameters
101 ERROR: initializeProgram not called. Program not initialized
102 ERROR: Value of nStart is out of range
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10.8 setDefaultCategory - Set Default Category:

10.8.1 Description: The setDefaultCategory function sets the default category. When the engine program
receives a relative path name, name matching starts at this internally stored default category. A full
path name must be used when specifying a new default category. The path name of the root
category is a string containing only a backslash character. If the categoryName is an empty string
and the categorylID corresponds to a valid category, then the name of the corresponding category
is returned through the categoryName argument.

10.8.2 Call List ArgtIAments:
TABLE 14 - Call List Arguments
Argument Description Type Input/
Returned
categoryNamg Category name to make the default string Input/
category returned if
input empty
string and ID
not equal
zero
categorylD Category Identifier to.make the default int input/
category returned if
input equals
zero
numErrors Number ©f errors and warnings issued by int Returned
the function
errorValues Array.containing the numerical values of int array Returned
the errors or warnings issued by the
function
errorMessages Array of descriptive strings of any errors | string array Returned
or warnings issued by the function
10.8.3 Common Error-and Warning Messages:

TABLE 15 - Common Error and Warning Messages

Error/Warning Description
Number
1 WARNING: Function not implemented
2 WARNING: Given categoryName and categorylD do not agree
101 ERROR: initializeProgram not called. Program not initialized
102 ERROR: Invalid categoryName
103 ERROR: Invalid categorylD
104 ERROR: categoryName is not an absolute path name
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10.9 getDefaultCategory - Get Default Category:

10.9.1 Description: The getDefaultCategory function returns the full path name and category ID of the
current default category.

10.9.2 Call List Arguments:

TABLE 16 - Call List Arguments

[
Argumment Description Type Input/

Returned
categoryNamg Default category name string Returned
categorylD Default category identifier int Returned
numErrors Number of errors and warnings issued by int Returned

the function
errorValues Array containing the numerical values.of int array Returned
' the errors or warnings issued by.the
function
errorMessage$ Array of descriptive strings of>any errors string array Returned
or warnings issued by thedfunction

10.9.3 Common Ermpr and Warning Messages:

TABLE 17 - Common Error and Warning Messages

ErrorfWarning Description
Number
1 WARNING: Function not implemented
101 ERROR: initializeProgram not called. Program not initializgd

10.10 setValue - S¢t Parameter Values:

10.10.1 Descriptior}: CFhe setValue functions will set the parameter to the specified vallie. A separate
function is required 1o setinteger, single and double precision floating point, and character data
as well as to set arrays of those types. See the appropriate appendix for implementation details.

Multidimensional data arrays can not be directly set through this API. Instead these functions can
only accept 1-D arrays. However, multidimensional data can be packed into a 1-D array. A
separate parameter is used to pass the index array necessary to unpack the 1-D data array. The
arrays for both parameters must be passed to the engine program in order for it to unpack the
multidimensional data. See Section 7 for details on how to pack and unpack multidimensional
data into and out of a 1-D array.
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10.10.1 (Continued):

The setValue functions will set the value in the engine program even if the I/O status is not input/
active. While setting the value of an inactive input or a calculated parameter will not change the
calculation results, it may mislead users. They may not notice that the value they set is being
ignored. The engine program should, therefore, return a warning flag if the parameter being set
has an 1/O status of other than input/active.

If changing the value of the parameter causes the 1/O status of any parameter in the engine
program to[change, a flag is returned through the TOchanged argument. Tt is-fHe user’s
responsibiljty to query the listChangedIOstatus function to determine which-parameters have
changed and to find out their new I/O status value.

10.10.2 Call List Agguments:

TABLE 18 - Call List Arguments

Argument Description Type Input/
Returned
parameterName Parameter Name string Input/
returned if
input empty
string and 1D
not equal 0
parameter|D Parameter Identifier int Input/
returned if
input equals
zero
value Value or array being set int Input
single
double
string
int array
single array

double array
string array
valSize Size of the array of values being int Input
passed. Only applies to setValue
functions passing an array of values
IOchanged Indicator that setting the parameter int Returned
caused one or more parameters to
change I/O status

zero = FALSE, non-zero = TRUE
numErrors Number of errors and warnings issued int Returned
by the function
errorValues Array containing the numerical values int array Returned
of the errors or warnings issued by the
function

errorMessages Array of descriptive strings of any string array Returned
errors or warnings issued by the
function
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10.10.3 Common Error and Warning Messages:

10.11

10.11.1

TABLE 19 - Common Error and Warning Messages

values that
number of
specified in
follow the ¢

The limitsF
this argum
parameterg
different th

the calling program is able to accept through the NSI and NSldesc
NSlIs generated exceeds the specified NSI return array size, then tf
AS681 for determining which NSI to return is used. The NSI descr
ame pattern.

agged argument indicates if any parameters exceeded or were helq

Error/Warning Description
Number
1 WARNING: Given parameterName and parameteriD do not
agree
2 WARNING: Inactive input parameter set
3 WARNING: Calculated parameter set
4 WARNING: Value exceeded limit, value used
5 WARNING: Value exceeded limit, value set to limit
01 ERROR: initializeProgram not called. Program netinitializ¢d
02 ERROR: Invalid parameterName
03 ERROR: Invalid parameteriD
104 ERROR: Number or size of table dimensions incompatible with
engine program table being set
runEngProgram - Engine Program Execution:
Description): The runEngProgram runs the curfent case, as defined by the valuies of the input
parameterg when this function is called, andreturns any numerical status indigators in the NSI
array argument. The values of the NSI will.conform to AS681. A description stfing for each NSI
will be passed back as well. The maxNSI argument sets the upper limit on the|number of NSI

arguments. If the
e method
ption strings will

1 to a limit value. If

bnt is true,then the listLimitParameters function can be called to re

values.

urn a list of these

. Thisdist will include any parameter where the value used by the engine program was
hn-the input value as a result of other parameters reaching or exceeding their limit
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10.11.2 Call List Arguments:

TABLE 20 - Call List Arguments

Argument Description Type Input/
Returned
maxNSI The maximum number of NSls per int Input
case that runEngProgram is allowed
o ratiirn
numNSl Number of NSI values returned int Returned
NS| Array of NSl values int array, Returned
NSlidesc Array of descriptive strings for each of string-array Returned
the numerical NSI values
limitsFlagged A flag indicating if any parameter is at int Returned
or beyond a limit or modified due to a
limit. Zero = TRUE, non-zero =
FALSE
numErrors Number of errors and warnings issued int Returned
by the function
errorValues Array containing the numerical values int array Returned
of the errors or warnings, issued by the
function
errorMessages Array of descriptive strings of any string array Returned
errors or warnings issued by the
function

10.11.3 Common B

rror and Warning Messages:

TABLE21 - Common Error and Warningn Messages

ErrorfWarning Description
Number
1 WARNING: One or more non-fatal NS flags returned
2 WARNING: Number of NSis exceeded return array size
104 ERROR:-initializePrograrmnotcalled—Program-notinitialize
102 ERROR: One or more fatal NSl flags returned
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10.12 getValue - Get Parameter Values:

10.12.1 Description: The getValue functions return the value for the named parameter. A separate

function is required to get integer, single and double precision floating point, and character data
as well as to get arrays of those types. Different programming languages accommodate this
requirement in different ways. See the appropriate appendix for implementation details.

For the getValue functions that return an array of values, the initial call to this program by the

calling prog
number of
the first ma
index of thg
to indicate

When this
indicating t
argument.
This cycle
getValue th

Multidimen
functions ¢
array. A se
array. Both
multidimen
datainto a

jram passes in nStart equal one and the maximum array sizes it ca
Values in the array exceeds the maximum value specified by thecal
xvalues number of values are returned, the value of the nStarf'argy
e next value to be listed, and a message is returned through-the fun
that additional values remain in the array.

bceurs, the calling program is expected to make anoether call to get
he maximum number of elements that can be accCepted using the m
The remaining parameters or next maxValues\number of paramete
ill continue until all the values in the array, have been returned. On
at lists the last elements in the category'the value of nStart is reset

sional data arrays can not be directly returned through this API. Ins
an only accept 1-D arrays. Howeyer, multidimensional data can be
barate parameter is used toreturn the index array necessary to ung
parameters must be retrieved from the engine program in order to
sional data. See Section-7 for details on how to pack and unpack m
nd out of a 1-D array.

h accept. If the

ing program, then
ment is set to the
ction return value

alue, again
axValues

s are returned.
the call to

to a value of one.

fead these
packed into a 1-D
ack the 1-D data
unpack the
ultidimensional
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10.12.2 Call List Arguments:

TABLE 22 - Call List Arguments

Argument Description Type input/
Returned
parameterName Parameter Name string Input/
returned if
input empty
string and ID
not equal 0
parameteriD Parameter Identifier int Input/
returned if
input equals
zero
maxValues Maximum number of values that the int Input
calling program can accept through
the getValue functions that return an
array
nStart Index number at which listingis to int Input/
begin. Applies to getValue functions Returned
that return an array
value Value(s) being returned int Returned
single
double
string
int array
single array
double array
string array
valSize Size of the array of values being int Returned
passed. Only applies to getValue
functions passing an array of values
numeEerrors Number of errors and warnings issued int Returned
by the function
errorValues Array containing the numerical values int array Returned
of the errors or warnings issued by the
function
Array of descriptive strings of any string array Returned

errorMessages

errors or warnings issued by the
function
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10.12.3 Common Error and Warning Messages:

TABLE 23 - Common Error and Warning Messages

Error/Warning Description
Number
1 WARNING: Given parameterName and parameterID do not
agree
2 WARMNING—Ttmberof-values exceeds maoevaltes
3 WARNING: |0status of requested parameter is input/inactivp
4 WARNING: IOstatus of requested parameter is calculated/inactive
101 ERROR: initializeProgram not called. Program notinitialized
102 ERROR: Invalid parameterName
103 ERROR: Invalid parameter|D
104 ERROR: Value of nhStart is out of range

10.13 listLimitParameters - List Parameters At or Beyond Specified Limits:

10.13.1 Descriptior]: The listLimitParameters function returns a list of parameters that
beyond thgir limit value or that are not at their input value because another pa

are either at or
rameter is being

held to a limit value. An example might be an input value of fuel flow that causgs the N2 speed to
exceed its |imit value. This function would, teturn the name of the N2 parametdr and a limit flag

value of 1 fo indicate it is above its maximum value. If the fuel flow were such

that N1 and

exhaust gas temperature were above their limits as well, then all three paramegters would be
listed in thg return of this function.

If, however, the fuel flow was_cut back from the set value in order to hold the N2 at its limit, then
this functiop would return the N2 and fuel flow parameter names. The limit flag value for N2

would be 2[to indicate-that it is being held at the maximum value. The limit flag

would be §[to indicate that it is at a value below its input value.

On the firsf| call-othis function, the calling program passes in nStart equal one

value for fuel flow

and the maximum

number of parameter names it can accept in the returned arrays through the mpaxParameters

argument. If the number of names to be listed exceeds the maximum value specified by the
calling program, then the first maxParameters number of elements is returned, the value of the
nStart argument is set to the index of the next element to be listed, and a message is returned to
indicate that additional elements remain to be listed.

When this occurs, the calling program is expected to make another call to listLimitParameters,
again indicating the maximum number of elements that can be accepted using the
maxParameters argument and pass back in the value of nStart returned by the function on the
previous call. The remaining parameters or next maxParameters number of parameters are
returned. This cycle will continue until all the elements in that category have been listed. On the
call to listCategory that lists the last elements in the category the value of nStart is reset to a

value of one.
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10.13.2 Call List Arguments:

TABLE 24 - Call List Arguments

Argument

Description

Type

tnput/
Returned

maxParameters

Maximum number of parameters that the
function can return as specified by the
calling program

int

Input

nStart

Index number at which listing is to begin

int

Input/
Returned

numParametefs

Number of parameters for which limit
information is listed in the returned
arrays.

int

Returned

parameterNanes

Array of path names of parameters at or
beyond a limit or affected by another
parameter reaching a limit

string array

Returned

parameterlDs

Array of corresponding parameter
Identifiers

int array

Returned

limitFlags

Array of flags indicating how each
parameter value was affected

1 Parameter value above maximum
2 Parameter value held at maximum
3 Parameter value,below minimum
4 Parameter value held at minimum
5 Parameter'value decreased
compared to'the input value

6 Parameter value increased
compared-to the input value

int array

Returned

numErrors

Number of errors and warnings issued by
thefunction

int

Returned

errorValues

Array containing the numerical values of
the errors or warnings issued by the
function

int array

Returned

errorMessages$

Array of descriptive strings of any errors
or warnings issued by the function

string array

Returned
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10.13.3 Common Error and Warning Messages:

TABLE 25 - Common Error and Warning Messages

Error/Warning Description
Number
1 WARNING: Function not implemented
2 WARNING: Number of parameters to be listed is greater than
maxParameters
101 ERROR: initializeProgram not called. Program not initializgd
102 ERROR: Value of nStart is out of range

10.14 resetEngProgram - Reset Engine Program Values:

10.14.1 Descriptior]: The resetEngProgram function resets all input parameters to the |baseline value
defined by the supplier. The default category remains the same as when this function was called.
It is not sef| back to the root category. The calculated parameters are not guaranteed to contain
valid valuesg that correspond to the input parameter values until the engine program has been
executed though the runEngProgram function.

10.14.2 Call List Agguments:

TABLE 26 _-"Call List Arguments

Argument Description Type Input/
Returned

numErrors Number of errors and warnings issued by int Returned
thefunction

errorValues Array containing the numerical values of int array Returned
the errors or warnings issued by the
function.

errorMessage$ Array of descriptive strings of any errors string array Returned
or warnings issued by the function
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10.14.3 Common Error and Warning Messages:

TABLE 27 - Common Error and Warning Messages

Error/Warning Description
Number
1 WARNING: Function not implemented
101 ERROR: initializeProgram not called. Program not initialized
102 ERROR: Rgset unsuccessiul

PREPARED UNDER THE JURISDICTION OF
SAE COMMITTEE S-15, ENGINE PERFORMANCE PRESENTATION
FOR ELECTRONIC DIGITAL COMPUTERS
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APPENDIX A
EXAMPLE OF VARIABLE HIERARCHIES

The following are sample variable hierarchies that are supported by this API. Hierarchies are not limited to
these structures. The organization of the hierarchy is at the discretion of the engine program supplier.

A.1 Example 1: AS681 Hierarchy:

This first examlple is a partial Tisting of the required hierarchy with the keyword of AS681". It is a
hierarchy with pnly the root category. It contains all the variables specified as.the‘minimum variable
set by AS681. [The variable names are as given in AS681. The names of variables beyond the
required minimum specified in AS681 must follow the name construction fules specified in AS755.
The default calegory must be the root category since it is the only category in this hierarchy. As such
the parameter hames can be referred to without a leading backslash:

\CASE
\TITLE
\ZALT
\ZDTAMB
\ZDT1A
\ZERM1A
\ZPWXH
\ZP1A
\ZRC
[.]
\AE18
\ALT
\CLASS
\DTAMB
\ERAM1
\FG
\FGI
\FHV
\FN

\NSI

\P7
\PB3
\WB3Q
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A.2 Example 2: Structured Hierarchy:

This second example shows how engine program parameters could be organized in a structured
hierarchy based around the components in an engine. It shows parameters that would not normally
be visible in a customer engine program as a way to illustrate several levels of nested subcategories
in a structured hierarchy. Some parameters, such as Fnet, are contained directly within the root
category, while others like \Core\HPC\Map\ReCorrection\etaReScalar, are in several layers of
nested categories.
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\Fnet
\TSFC
\CPR
\Ambient\ alt
MN
dTamb
Pamb
Tamb
\Inlef\ Fram
eRam
eRamBase
Fluidin\ Pt
Tt
W
\Core\ HPC\ PR
TR
eta
Nref
Map\ etaDesign
etaMap
etaAdder
etaScalar
NrefDesign
NrefMap
ReCorrection\ ReDesign
etaReScalar
Burnen\ EFAR
Wi
FluidOut\ Tt
HPTA PR
TR
Map\ PRdesign
PRmap
PRadder
PRscalar
eta
\Nozzle\ Fg
Cv
Y
Ul\‘.’
AR
Aout
Ath
\CustomerBleeds\ High\ w
Tt
Pt
Low\ w
Tt
Pt
\AccessoryShaft\ Pw
Trq
N

- 42 -



https://saenorm.com/api/?name=8886a8097426a75506380943834b0bdd

SAE ARP4868

APPENDIX B
EXAMPLE OF TABULAR DATA TO 1-D DATA ARRAY CONVERSION

This Appendix gives examples of how 2-D and higher order data tables and graphs can be packed into 1-
D data arrays that can be sent through the API setValue and getValue functions. Different methods are
used to pack uniformly filled and irregularly filled data tables into the 1-D data stream. Examples of both
are given. Also given are examples of how complete function graphs, such as those for ram recovery, can
be packed into a set of arrays that can be individually passed through the API functions.

CREATING THE 1-0) DATA STREAM
The data from the taple is simply written to the 1-D array in row order.
CREATING THE INDEX ARRAY

In addition to the 1-0) data stream, a 1-D index array for each table is\tequired. The index array contains all
the information necgssary to unpack the 1-D data stream and restore the data to its original structure.

The naming convention for the index arrays is to simply affix‘index” to the name of the [1-D array
containing the packed data.

The first three elemgnts of the index array are always the same.

* Element 1: Dimensionality of the table.
* Element 2: Flag indicating if the table is uniformly (a zero) or irregularly filled (a one).
* Element 3: Number of subtables of dimensionality n-1.

After the third element, the elements.in the index array differ between uniformly and irredularly filled tables.
Uniformly filled tablgs have the same number of points in each line, the same number of lines in each 2-D
table, the same nuniber of 2-D\subtables in each 3-D table and so forth. As a result, thg index for a
uniformly filled table|needs-enly to contain this single piece of information for each level|in the table.

Irregularly filled tabl¢s;-on the other hand, do not have this inherent predictability. The irdex array for an
irregular table must contain information giving the number of data points in each line and the number of
lines in each subtable. For example, one line might contain 5 points while the next might contain 8. There
might be 10 lines in one 2-D subtable and 7 in the next.

Since, in practice many data tables may be irregularly filled at the highest dimensions, but uniformly filled
at lower dimensions, the packing algorithm illustrated in the following examples allows for the index array
to also be a mix. Thus, at each level in the table there will be a flag to indicate if that level is uniformly or
irregularly filled. While an irregularly filled table may have uniformly filled subtables, the converse is not
allowed. Once a table or subtable is declared to be uniformly filled, that entire table or subtable must have
that structure.
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Please note that sections 1 through 4 are simply examples of how 2-D and 3-D tables of numbers can be
packed into a 1-D array. The tables in these section have no physical meaning. They are simply a series of
number organized into a 2-D or 3-D table. Section 5 and 6 illustrate how this methodology applies to
packing actual table data using a map of eRam as an example.

B.1 Uniformly Filled 2-D Table:

The following is an example of converting a uniformly filled table from tabular data to a 1-D data
stream and an[index array.

Assume that we have the following 2-D table:

1 2 3 4 5
A = 11 p2 13 14 15
101 1p2 103 104 105

Note that all elements in all rows are filled. The data from the-table is packed into the 1-D array in row
order. The 1-D|data array would then be as follows:

B=1(1, 2,3, 4, 5, 11, 12, 13, 14,. &5, 101, 102, 103, 104, 105]

The resulting ipndex array for the 2-D uniformly-filled table is:
Bindex = [R, 0, 3, 5]

The following is the meaning of each of the 4 elements in Bindex.

Element1 =2 Aisa2-Dtable.

Element2=0| A is aUniformly-filled table.

Element 3 = 3| Thereare three rows in A.

Element4 = 5| There are 5 data elements in each row.

B.2 Uniformly Filled 3-D Table:

The following is the index array for a uniformly filled 3-D table that has 4 subtables of the same
structure as the 2-D table A in the example above.

Bindex = [3, 0, 4, 3, 5]
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B.3

Irregularly Filled 2-D Table:

The following is an example of converting an irregularly-filled table into a 1-D data stream and the
resulting index array. Since the structure of the data can vary at each level in the table, considerably
more index information is required for an irregular data table.

Assume that we have the following 3-D table, Z which consists of sub-tables X and Y:

1 2 3 4 101 102 103 104 105 106
Z = 5 6 7 107 108 109 110
8 9
X Y

The 1-D data grray written in row order would be as follows:

c =11, 2,3, 4, 5, 6, 7, 8, 9, 101, 102,
103, 104, 105, 106, 107, 108, 109, 110]

The index arraly Cindex for table Z is as follows:
Cindex = [3, 1, 2, 1, 3, 4, 3, 2} 1, 2, 6, 4]

Element 1 =3| Zis a 3-D table.

Element2=1| Zis an irregularly filled table.
Element 3 =2| There are two 2-D, sub-tables in Z.
Element4 = 1| The X sub-tablejs-itregular.

Element 5 = 3| The X sub-table-has three rows.
Element 6 =4| The first row.in X has 4 elements.
Element 7 = 3| The secohd row in X has 3 elements.
Element 8 = 2| The third row in X has 2 elements.
Element9=1| Theé'Y sub-table is irregular.

Element 10 = 1 The Y sub-table has 2 rows.

Element 11 = 6_The first row in Y has 6 elements
Element 12 =4 The second row in Y has 4 elements.

Note that elements 4 to 8, which define the first sub-table, and elements 9 to 12, which define the
second sub-table, are similar to an index array for an irregular 2-D table, except that the dimension of
the table is known and therefore not repeated. This enables complex tables to be built up from lower
order tables. Also it enables the sub-tables to be either regular or irregular.
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B.4 Irregularly Filled 3-D Table with Uniformly and Irregularly Filled 2-D Subtables:

This example shows the index array for an irregular 3-D table, which contains both regular and
irregular sub-tables. There are four sub-tables, the first, second, and fourth are regular, and the third
is irregular.

The first sub-table contains 9 rows and there are 6 elements per row.

B.5

The second su

The third sub-table is the same as subtable Y in EXAMPLE 2 above.

The fourth sub)

The index for t

= []

Dindex

eRam Function with Uniformly Filled Tables:

1, 2, 6, 4,

b-table contains 8 rows and there are 7 elements per row.

Ltable contains 5 rows and there are 12 elements per row!

ne complete table is:

, 1, 4 0, 9., 6, 0, 8, 7,
0, 5, 12]

This is an example of a complete tabular funetion represented by a group of parameters. The

function is the

function. Sinc
the result is a

data for one I\/{ch number. The values-in.each row are the value of ERAM for ead

Parameter 1 is

XM

[0,

Parameter 2 is

W1R

.B,

[100,

ypical inlet recovery table of ERAM = f (W1R, XM). Each row in ER

the ERAM for each Mach number correspond to the same values
niformly filed ERAM:table.

a 1-D array of values of Mach number:

.81

a-1¥D array of values of Flow function:

AM represents the
h of the Flow
bf Flow function,

120, 140, 170, 195]

Parameter 3 is a 2-D table of values of Recovery Factor with 3 rows of 5 values each:

ERAM = [.988, .981, .970, .950, .933,
.990, .985, .978, .967, .950,
.990, .985, .980, .972, .960]
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B.5 (Continued):
Parameter 4 is

ERAMindex

a 1-D index to unpack the data in ERAM:

(2, 0, 3, 5]

indicating that this is a table of 2 dimensions (index 1=2) that is uniformly filled (index 2=0) with 3

rows (index 3=

3) with 5 data points each (index 4=5).

B.6

This example 3
the correspong

For XM= 0:
W1R = 100,
ERAM = .98
For XM =.5:
W1R = 105,
ERAM = .98
ForxM =.85]
W1lR = 110,
ERAM = .986%

This function ¢

eRam Functiof with Irregularly Filled Tables:

hows an irregular ERAM function, where the number and valte of
ing values of ERAM are different for each Mach number.-The funct

120, 140, 170, 195,

B, .981, .970, .950, .933,
125, 145, 175,

b, .984, .977, .966,

130, 150,

b, .981,0.974,

an berepresented by 1 1-D table and 2 irregularly filled 2-D tables.

Flow function and
on is as follows:

XM 0.0 .5 0.85
100 120 140 170 195
W1R 105 125 145 175
110 130 150
.988 .981 .970 .950 .933
ERAM .989 .984 .977 .966
.986 .981 .974

To store this irregular function we need 5 1-D parameters. The XM parameter is simply the three
Mach numbers, for which an index parameter is not needed. The data type of this parameter is 12
(array of single precision floating point numbers).
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B.6 (Continued):

The W1R and ERAM parameters are the result of packing the Flow Function values into one array
and the Recovery Factor into another. The data type for these arrays is 22 (table of single precision
floating point numbers). The W1R and ERAM parameters require index information in order to
unpack the data.

Even though the index data for W1R and ERAM are identical, separate index arrays are specified.
This is done to avoid making exceptions to the general algorithm rule of one packed array to one
index array. THe data type of the index arrays is 12.

M = [0, .%, .85]

WiR = [100] 120, 140, 170, 195, 105,
125] 145, 175, 110, 130, 150]

W1lRindex

1]
—
N
b_\
w
ul
N

3]

ERAM = [.988, .981, .970, .950, .933, .989,
.984, .977, .966, 986, .981, .974]

ERAMindex + [2, 1, 3, 5, 4, 3]

The meaning gf the values in both the W1Rindex and ERAMindex arrays are:

Element 1 =2 Thisis a 2-D table.

Element2 =1| This is an irregularly-filled table.
Element 3 =3| There are 3 1-D_sub-tables.
Element4 =5 The first sub-table has 5 elements.
Element 5 =4| The secend'sub-table has 4 elements.
Element 6 = 3| The third*sub-table has 3 elements.
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CA1

C.2

C.3

C4

C41

C4.11

Overview:

APPENDIX C
FORTRAN 77 IMPLEMENTATION

This appendix gives only the additional information required for FORTRAN 77 implementations of
this API. The FORTRAN 77 implementation differs from the implementation in other programming
languages in two key aspects. First is that the string lengths and array sizes in the FORTRAN 77 API

functions are d
known in adva
FORTRAN 77
character func
majority allow
defines functio

FORTRAN 77
discriminate bg
parameter typ¢
and packed tal
Character Strin

All character s

oded info the functions. This means that the maximum size for a[l.§
nce. Second is the need to have short function and argument name
specification limits function names to 6 characters. However, creati
ion and argument names is very difficult. Few compilers adhere to
bt least 7 character names. This API takes advantage of this comm
ns and argument names up to 7 characters.

ptween functions with the same name. Therefare each set and get f

has a different name. The same set of array passing functions is u
pular data, since these types differ onlysinthe structure of the conte
g Format:

ring lengths must be defined;inthe code. If the actual string length

allocated length, then ASCII blank characters are appended to the string to bring i

length. An emy
Character Strin

The recommer
in section 8.2

API Function [

ty string is specified by ‘a-string containing all blank characters.
g Lengths:

ded character string lengths for a FORTRAN implementation are tf

efinitions in FORTRAN 77:

rings must be

s. The strict ANSI
ng intelligible 6
this limit. The

bn deviation and

s unable to use differences in the number and type of the call list arguments to

unction for each
sed for both array
nts of the array.

s less than the

it to the allocated

e same as given

The following gives the call list and argument declaration for the API functions as they would appear
in a FORTRAN function. FORTRAN functions are used rather than subroutines because they return
a value and because functions are the normal organizational unit in most other languages. The call
list argument names are contractions of the argument names given in the general API function

definition. They are, therefore, not repeated here. All common error and warning messages may be
returned by the FORTRAN function. Any error or warning messages that are unique to a FORTRAN

77 implementa

tion are noted here.

PGMINFO - Overall Engine Program Information:

implementation.

Description: The general description of this function is applicable to the FORTRAN 77
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C.4.1.2 Function Definition:

INT FUNCTION PGMINFO (MNAME, MDESC, VERSION, DESC, UNITS, LIMITS,
IOCHECK, IDSUP, NSIDESC, NUMERR, ERRVAL, ERRMSGS)

CHARACTER* (*) MNAME, MDESC, VERSION, ERRMSGS(*)

INTEGER DESC, LIMITS, IOCHECK, UNITS, IDSUP, NSIDESC, NUMERR,
ERRVAL (*)

C.4.1.3 FORTRAN 77-Specific Error and Warning Messages:

TABLE C1 - FORTRAN 77-Specific Error and Warning Messagep

Error/\:Iarning Description
Nunpber
2 WARNING: Insufficient space allocated fof returning strings,
strings truncated

C.4.2 LISTHIR - List Available Hierarchies:

C.4.2.1 Description: The general description of this fupction is applicable to the FORTIRAN 77
implementation.

C.4.2.2 Function Difinition:

INT FUNQTION LISTHIR(NUMKEYS, KEYWORD, KEYDESC, NUMERR, HERRVAL,
ERRMSGS)

CHARACTHR* (*) KEYWORD(*), KEYDESC(*), ERRMSGS(%*)
INTEGER |NUMKEYS, NUMERR, ERRVAL(*)

C.4.2.3 FORTRAN]|77-Specific Error and Warning Messages:

TABLE C2 - FORTRAN 77-Specific Error and Warning Messagep

Error/Warning Description
Number
1 WARNING: Insufficient space allocated for returning strings,
strings truncated
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C43

C.4.31

C43.2

C.4.3.3 FORTRAN
messages.

C.4.4 LISTCAT-L

C4.4.1

C4.4.2

C443

INITPGM - Initialize Engine Program:

Description: The general description of this function is applicable to the FORTRAN 77
implementation.

Function Definition:

INT FUNCTION INITPGM(KEYWORD, NUMERR, ERRVAL, ERRMSGS)

CHARACTE

INTEGER

Descriptior
implementation.

Function D

INT FUNC

INTEGER

CHARACTHE

FORTRAN

st Category Contents:

kefinition:

[R* (*) CNAME, NAME(*), DESC(*), UNITS(*) , ERRMSGS

R* (*) KEYWORD, ERRMSGS(*)
NUMERR, ERRVAL(*)

77-Specific Error and Warning Messages: No FORTRAN specific warning or error

: The general description of this function jis applicable to the FORTRAN 77

TION LISTCAT (CNAME, CID, MAXELES, NSTART, NUMELHS

1

NAME, ID, TYPE, .IOSTAT, CLASS, DESC, UNITS, NUMERR,

ERRVAL, ERRMSGS)

CID, MAXELES, NSTART, NUMELES, ID(MAXELES),
TYPE (MAXELES), IOSTAT(MAXELES), CLASS(MAXELES)|,
NUMERR, ERRVAL(*)

—~

77-Speeific Error and Warning Messages:

TJABLE C3 - FORTRAN 77-Specific Error and Warning Messagepg

Error/Warning Description
Number

3

WARNING: Insufficient space allocated for returning strings,
strings truncated

C.4.5 GETDESC - Get Element Attributes:

C.4.51

Description: The general description of this function is applicable to the FORTRAN 77
implementation.
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C.4.5.2 Function Definition:

INT FUNCTION GETDESC (NAME, ID, TYPE, IOSTAT, CLASS, DESC, UNITS,
NUMERR, ERRVAL, ERRMSGS)

INTEGER ID, TYPE, IOSTAT, NUMERR, ERRVAL(*)
CHARACTER* (*) NAME, DESC, UNITS, CLASS, ERRMSGS(*)

C.4.5.3 FORTRAN—Speeciic-Errorand-Warnin

TABLE C4 - FORTRAN 77-Specific Error and Warning Messageps

Error/Warning Description
Nurpber
2 WARNING: Insufficient space allocated forreturning strings,
strings truncated

C.4.6 CHANGIO - [5et Parameters with Changed I/O Status:

C.4.6.1 Description): The general description of this fufiction is applicable to the FORTIRAN 77
implementation.

C.4.6.2 Function Definition:

INT FUNJQTION CHANGIO (MAXPARM, NSTART, NUM, NAME, ID, IOSTAT,
NUMERR, ERRVAL, ERRMSGS)

INTEGER |[MAXPARM, NUM, NSTART, ID(*), IOSTAT(*), NUMERR, HRRVAL(*)
CHARACTHER* (*) NAME(*), ERRMSGS(*)

C.4.6.3 FORTRAN]|77-Specific Error and Warning Messages:

TARIL I O EODRDTDAMN 77 O H = L \AL H A
TADLL UI = T"UINTINAIN 7T T=OopPTUNIC LTTUN arid VVdIIIIIIU IVIUGDGUU
Error/Warning Description
Number
3 WARNING: Insufficient space allocated for returning strings,
strings truncated

C.4.7 SETCAT - Set Default Category:

C.4.7.1 Description: The general description of this function is applicable to the FORTRAN 77
implementation.
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