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Important Information

The API Style Guide (IV1-3.4) is authored by the VI Foundation member companies. For a vendor
membership roster list, please visit the VI Foundation web site at www. i vi f oundat i on. or g, or contact
the IVI Foundation at 2515 Camino del Rio South, Suite 340, San Diego, CA 92108.

The VI Foundation wants to receive your comments on this specification. Y ou can contact the Foundation
through email ati vi | i st server @ vi f oundati on. or g, through the web site at

www. i vi f oundat i on. or g, or you can write to the IVI Foundation, 2515 Camino del Rio South, Suite
340, San Diego, CA 92108.

Warranty

The VI Foundation and its member companies make no warranty of any kind with regard to this material,
including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose.
The IVI Foundation and its member companies shall not be liable for errors contained herein or for
incidental or consequential damages in connection with the furnishing, performance, or use of this material.

Trademarks

Product and company names listed are trademarks or trade names of their respective companies.

No investigation has been made of common-law trademark rightsin any work.
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API Style Guide

API Style Guide Revision History

This section is an overview of therevision history of the Ivi-3.4 specification.

Table 1-1. Ivi-3.4 Revisions

Revision Number
Date of Revision Revision Notes

Revision 0.1 December 17, 1999 Original draft.

Revision 0.2 January 31, 2000 Noticed afew things. Added various things rel ated
to COM.

Revision 0.3 February, 2000 Based on discussion at the February meeting.

Revision 0.4 September, 2000 Based on discussion at the May and August
meeting.

Revision 0.5 November, 2001 Version taken to November meeting.

Revision 0.6 February, 2001 Based on discussion at the November 2000
meeting.

Revision 0.7 April, 2001 Based on discussion at the February 2001
meeting.

Revision 0.8 May 24, 2001

Revision 1.0vcl August 17, 2001 Final draft, voting candidate 1.

Revision 1.0vc2 October 2001 Final draft, voting candidate 2.

Revision 1.0 December 2001 Voting candidate 5 review draft. Changes based
on discussion at December VI meeting.
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1. Overview of the API Style Guide

11 Introduction

This specification is primarily written to direct the efforts of working groups writing the 1VI-3.2 Inherent
Capabilities Specification, 1VI-3.3 Standard Cross-Class Capability Specification, shared components, and
instrument class specifications. Specifications should have acommon format, similar presentation of
content, and consistent design of capability groups. By providing aconsistent style, V1 specific driver
writerswill find information presented in afamiliar manner and thus avoid overlooking reguirements. By
adhering to this style, specification writers should avoid accidentally omitting information.

IV specific drivers will invariably contain functions and attributes not described in the instrument class
specification. Driver writers are expected to follow the style described here for those functions and
attributes. Throughout the style guide names are shown that contain a class name. For VI specific drivers,
the same rules apply except the class nameis replaced by the instrument specific prefix.

1.2 Overview

This specification appliesto all VI Instrument Class Specifications approved after this specification is
approved. It provides rules and recommendations on organization, naming, choosing parameter types,
reguired guidance to driver writers, and more.

?  Existing instrument class specifications also provide insight into appropriate style The following
instrument class specifications, however, were adopted before this specification was completed:
IviScope

IviDmm

IviFgen

IviDCPwr

IviSwtch

NN ) N

Therefore these specifications may use a style different from the one in this specification.

1.3 References

Several other documents and specifications are related to this specification. These other related documents
areasfollows:

?  VXlplug&play VPP-3.2 Instrument Driver Functional Body Description

?  VXlplug&play VPP-3.4 Instrument Driver Programmatic Developer Interface Specification
? 1VI-3.2: 1VI Inherent Capabilities Specification

? 1VI-3.3: Standard Cross-Class Capabilities Specification

? |EEE 488.2-1987 |EEE Standard Codes, Formats, Protocols, and Common Commands.

1.4  Definitions of Terms and Acronyms

This specification does not define additional terms or acronyms. Refer to 1VI-5: Glossary for a description
of terms used in this specification.
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2. Approach to Designing Instrument Class Interfaces

2.1

2.2

2.3

2.3.1

Instrument Class working groups face many decisions while writing a specification. Some of these issues
have been faced and dealt with by previous working groups and their wisdom can be applied to future
work.

Development Process

Every specification goes through a process from itsinception to approval to maintenance. This processis
defined and controlled by the technical working group. Contact its chairman for details.

Scope of an Instrument Class Specification

One of thefirst questions aworking group should answer is"What features are appropriate to include in
thisinstrument class?" Thisanswer defines the instrument class.

From this set of features, afew comprise the base capability. These features are commonly found in all
instruments of thisinstrument class.

The remaining features are grouped into extension groups. Creating appropriate extension groups and
alocating features to them is a difficult process which requires the insight of many experts who understand
avariety of instruments in the instrument class. Placing too many features in one extension group may
prevent a particular instrument driver from implementing that group. All the instrumentsin a class may
provide alarge variety of triggering methods though no one instrument implements all the methods. Each
triggering method thus belongs in its own extension group. If one feature, however, fundamentally requires
another feature then both belong in the same extension group.

Features found in only a small number of instrument models should not be included in the instrument class.
No gain in interchangeability is achieved if only one or two instruments have a particular extension group.
The user should access these specialized features through driver-specific means.

During early instrument class devel opment, features may be added or removed. They may migrate between
capability groups. As the specification matures, movement of features should decrease and finally cease.

Attributes

An instrument's state can generally be modeled with avector of attributes. The instrument class
specification defines a set of attributes within each capability group.

Each attribute can be set separately. Groups of attributes can also be set in a single configurate function
cal.

Attributes are classified in two types depending on whether its legal range depends on other attributes’
values.

Coupled

Coupled attributes affect each other. The legal settings for an attribute coupled to another attribute depend
on the other attribute's setting. Instrument classes provide a configuration function which sets all the
attributes which are coupled to each other. Thus the user can set all the coupled attributes at once and the
driver and instrument can sort out the coupling.

IVI-3.4: API Style Specification 8 IVl Foundation



2.3.2

2.4

24.1

24.2

2.4.3

2.5

For example, the function and range in adigital multimeter are coupled. While 1e6 islikely avalid range
when the functionsisresistanceit is not likely valid when the function is DC volts. So the [lviDmm
instrument class provides a function to set both attributesin one call.

Uncoupled

Thelegal settings of an uncoupled attribute do not depend upon any other instrument settings. Uncoupled
attributes may appear in configuration functions.

For example, the trigger slopein adigital multimeter isindependent of any other attribute.

Functions
The functions described by the API fall into two categories.

Configuration

A Configuration function sets one or more attributes. These functions are especially useful when dealing
with coupled attributes. The driver resolves couplings to ensure that when the user specifies alegal state
that the instrument reaches that state without error. Sometimes this resol ution is done with the assistance of
processing capabilitiesin the instrument itself. Other times the driver resolves any coupling conflicts itself
before programming the instrument.

Action

An Action routine makes the instrument perform an operation which depends on the present configuration.
The operation generally does not involve changing any attribute's value. Triggering a measurement or
starting a sweep are examples of action functions.

Retrieve Measurement Data
Two forms of a function which retrieve measurement date are commonly found in V1 drivers:

Fetch - The instrument returns already available measurement data. If the instrument is acquiring data, the
driver waits until the acquisition is complete before returning data.

Read - The instrument initiates a new measurement and waits for the measurement to compl ete before
returning data.

Relationship of Attributes to Configuration Functions

For IVI-C, the instrument class specification should define for each attribute exactly one high level
configuration function. A possible exception is an attribute which can be changed in several capability
groups. Often, several configuration functions control single, uncoupled attributes. While a user could use
the Set Attribute function, these configuration functions provide better visibility into the functionality of the
instrument class and instrument.

For IV1-COM, an uncoupled attribute may not have a corresponding high level configuration function. The
attribute can be configured by setting the corresponding COM property.

IVI Foundation 9 IVI-3.4: API Style Specification



3. Naming Conventions

3.1

3.2

3.3

Naming things and spelling those names can be a surprisingly contentious subject. Asthe English language
has demonstrated, inconsistent spelling leads to frustration. The rules and recommendations here are
intended to reduce a user's frustration level when discovering how the large variety of namesused in 1V
drivers are determined.

Avoid abbreviations. If aname contains so many words that it becomes objectionably long, typically more
than 50 characters, abbreviations are allowed. If aword is abbreviated in one name, abbreviate that word
everywhere and abbreviate it the same way in all names. Always abbreviate maximum as max and
minimum as min.

Use acronyms only when they are more understandabl e than the complete word. Capitalize acronyms as if
they are single words, e.g. CW, RTD, RADAR.

Instrument Class Names

An instrument class name may contain up to thirty-onetotal characters. Thefirst three characters shall be
"Ivi" using mixed case. The remaining characters are left to the discretion of the instrument class
specification working group. The only constraint is that the resulting instrument class name cannot conflict
with any existing instrument class name.

The sizelimit results from the constraints on the Class Driver Prefix attribute described in Section 5.5,
Class Driver Prefix in1VI-3.2: Inherent Capabilities Specification. The string that this attribute returns
contains a maximum of 32 bytesincluding the NUL byte.

IMPORTANT: Sincethis nameis prolific throughout ainstrument class specification, it should be as short
as possible while leaving no ambiguity about the nature of the instrumentsin the class.

Two specia forms of the instrument class name are used throughout this document where the instrument
class name s substituted into a name.

<ClassName> means substitute the instrument class name with mixed case. For example, IviDcPwr.

<CLASS _NAME> means substitute the instrument class name in all upper-case characters. For example,
IVIDCPWR.

Capability Group Names

A capability group nhame may contain an arbitrary number of characters. The first characters shall be the
instrument class name, <ClassName>. The capability group is described using complete English words.
These words are appended to the instrument class name with no spaces between the words and the first
character of each word is capitalized.

For example, IviDcPwrSoftwareTrigger. The prefix, IviDcPwr, is the instrument class name. The complete
English words, Software and Trigger, describe the capability group.

Function Names

A function name consists of one or more complete English words which describe the operation performed.
Refer to existing instrument class specifications for commonly used naming patterns. The first word should
be averb or at least imply performing an action.

For example, Configure Edge Trigger Source.

IVI-3.4: API Style Specification 10 IVl Foundation



34

3.5

3.6

3.6.1

3.6.2

A reference to afunction shall use the one or more complete words, with the first character of each word
capitalized and the words separated by a space. Use a Times font for generic references to functions. Do
not use the IVI-C or IVI-COM form of the name.

Attribute Names

Construct attribute names by using complete English words which describe what is controlled. Be concise,
but include enough words to avoid ambiguity.

Be consistent with word order. If aword appears in multiple attributes, put it first before any modifying
words. Words which describe the core functionality come first, followed by words which qualify the
previous word. A useful side effect of these rules becomes apparent when attributes are listed
alphabetically. Related attribute name and values are listed together. For example in Waveform Size Min,
waveform is the core functionality. Size qualifies waveform and Min qualifies size.

Random order frustrates. Having one attribute named Max Waveform Size and another Waveform Size
Min would be extremely annoying.

For example, TV Trigger Signal Format.

A reference to an attribute shall use the one or more complete words, with the first character of each word
capitalized and the words separated by a space. Use a Timesfont for references to attributes. Do not use
the IVI-C or IVI-COM form of the name.

Parameter Names

Do not use the instrument class name in parameter names. Capitalize each word in a parameter’ s name
regardless of the number of words in the name.

Use multiple words to make a parameter's usage obvious. Parameter names in afunction prototype are a
form of documentation.

Use the same parameter name in both COM method prototypes and C prototypes for the same function.
For example, I nputlmpedance.

IVI-C
This section refines the rulesin Sections 3.3-5 for IVI-C.

Functions

VI function names in the C prototype shall consist of <ClassName>, an underscore character, and the
function name with the spaces removed. The only underscore character isthe one after the instrument class
name.

For example, the function, Configure Edge Trigger Source becomes
| vi Scope_Confi gur eEdgeTri gger Sour ce.

Attributes
Since attributes names are macros they use only upper case characters. The full attribute name begins with:
<CLASS NAME> ATTR_

The remainder of the IVI-C attribute name is the attribute namein all upper-case characters with spaces
replaced by underscores.

For example, TV Trigger Signal Format becomes| VI SCOPE_VAL_TV_TRI GGER_SI GNAL_FORMAT

IVI Foundation 11 IVI-3.4: API Style Specification



3.6.3

3.7

3.7.1

3.7.2

3.7.3

3.74

Defined Values

Some properties and function parameters have defined values. These defined value names are macros, so
they use only upper-case characters. A defined value name begins with:

<CLASS_NAME> VAL

Theremainder of the nameisalsoin all upper case. If the remainder uses multiple words, they are
separated by underscore characters.

For example, | VI SCOPE_VAL_NTSC.

IVI-COM
This section refines the rulesin Sections 3.3-5 for IVI-COM.

Interface
The namesfor all interfaces defined by IV start with 11vi.

For interfaces defined in an 1VI instrument class, the interface names begin with |<ClassName>. The root
interface name has nothing more added to the instrument class name. For other interfaces, additional words
are added which, when possible, are the same as one of the levelsin the C function hierarchy.

For example, I1viScopeisthe root interface of the IviScope instrument class and I1viScopeReferencelevel
isone of theinterfaces defined in the | viScope instrument class.

Methods

The hierarchy context plus the method name shall communicate the same content as the generic function
name. The method name may omit some of the wordsin the function name if the interface pointer names
provide the same information.

The COM method prototype is of the form:
HRESULT <Met hodNanme> ( various paraneters );

For example, the function, Configure Edge Trigger Source becomesTr i gger . Edge. Confi gure.

Properties

The hierarchy context plus the property name shall communicate the same content as the attribute name.
The property name may omit some of the words in the attribute name if the interface pointer names provide
the same information.

IVI-COM Property Names do not have any prefix. They are generally the same as the attribute name with
the spaces removed except when some of the words are omitted.

For example, Class Driver Major Revision becomesd assDri ver Maj or Revi si on and TV Trigger
Signal Format becomesTri gger . TV. Si gnal For mat

Do not use the interface name or its corresponding interface property name in the property name. For
example a property in llviDmmTrigger would be Count rather than TriggerCount.

Defined Values

Defined value names are contained within a COM enumeration. An IVI-COM enumeration nameis of the
form:

<Cl assName><descri pti ve wor ds>Enum

IVI-3.4: API Style Specification 12 IVl Foundation



Each word is capitalized with no spaces or underscores. The suffix, Enum, shall be included.
For example, | vi ScopeTri gger Coupl i ngEnum

The defined values within the enumeration are of the form:
<Cl assNane><wor ds from enunerati on name><wor ds>

The same words from the enumeration name shall appear in every value for a particular enumeration. The
trailing word or words shall be picked to differentiate the values.

For example, | vi ScopeTri gger Coupl i ngAC and | vi ScopeTri gger Coupl i ngDC.

3.7.5 Interface Reference Properties

A special property is one which pointsto an interface. The names of the these properties shall be the
trailing words of the type of interface the property pointsto. The instrument class name prefix,
I<ClassName> is omitted.

For example, a property which pointsto ainterface of type I1viScopeReferencel evel is named
ReferencelLevel.

IVI Foundation 13 IVI-3.4: API Style Specification



4. Parameter Types

4.1

4.2

42.1

Functions and methods pass parameters which always have atype. Attributes and properties have atype.
Using theright type in the right situation hel ps a user intuitively know a parameter's type.

The type of a parameter or an attribute may be given using a general term or alanguage specific type. The
other types can be inferred using Table 4-1. Compatible Data Typesfor 1VI Driversin 1VI-3.1: Driver
Architecture Specification. Instrument class specifications often use just the ANSI C type.

Integers

Things which can be naturally counted should be integers. If a parameter can be thought of as a number of
things, use an integer. The number of pointsin atrace or the number of triggers are naturally integers.

input output
C Vi I nt 32 Vi | nt 32*
COM LONG LONG*

In some cases, instruments transfer large arrays, several million elements, and the individual dataitemsfit
into a 16-bit integer. Under this unusual circumstance, the instrument class specification writers may
specify the dataas a Vilnt16 for C and SHORT for COM.

Reals

Any continuous value should be areal. If something can logically ever be a non-integer value, make it a
real. Anything with physical units, such as voltage, power, frequency, length, angle, etc. should be areal.

input output
C Vi Real 64 Vi Real 64*
COM DOUBLE DOUBLE*

In some cases, instruments transfer large arrays, several million elements, and the individual dataitemsfit
into a 32-bit floating point number. Under this unusual circumstance, the instrument class specification
writers may specify the dataas aViRea 32 for C and FLOAT for COM.

Continuous Ranges and Discrete Values

Instrument classes should specify discrete legal values for a parameter only when intermediate values are
not meaningful. In such cases, the instrument class shall specify that coercion is not allowed. VI specific
driversreport an error when a user specifies avalue not in the set of legal values. Instrument classes should
encourage VI specific driversto do the same where the VI class compliant specific driver takes a subset
of the values defined by the instrument class.

In general, instrument classes should allow continuous ranges of values for real-valued parameters and
attributes, even if some instrumentsin the instrument class implement only a discrete set of values for the
setting. Some instruments that implement only a discrete set of values might accept a continuous range of
values and coerce user-specified values to the discrete set. Other instruments might accept only the discrete
set, in which case the I VI specific driver accepts a continuous range and coerces user-specified values to
the discrete set accepted by the instrument. The instrument class should specify whether the value from the
user should be coerced up, down, to the nearest arithmetic value, or to the nearest geometric value. If an
instrument performs coercion in amanner different from what the instrument class specifies, the IV
specific driver coerces the value before sending it to the instrument.

IVI-3.4: API Style Specification 14 IVl Foundation



4.2.2

4.3

43.1

4.3.2

Instrument classes should not specify a minimum or maximum value for a continuous range unless the
valuereflects an inherent limitation of the setting. An example of a setting with aninherent limitation isthe
vertical range on an oscilloscope, which cannot be a negative number.

Infinity and Not A Number

Use the |EEE 754 representations for positive infinity (PInf), negative infinity (NInf) and not a number
(NaN). Instrument classes shall specify the exact circumstances when these values are returned. For
example, afunction could be required to return NaN when a measurement value could not be generated.

A shared component, defined in IVI-3.12: Floating Point Services Specification, isavailable for driver
writersto get these defined values. V1 drivers use the shared component to reduce the possibility of
incompatibility with other implementations.

For functions that can return one of these special values, the instrument class shall provide functions which
compare any humber against these special values. Don't require the user to make comparisons with NInf or
PInf or Nan, but provide functions which do the comparison inside the driver.

Enumerations

An enumeration is agood choice for a parameter which has anatural association to several discrete
possibilities and the possibilities have no numeric content. If adding or removing a possibility is difficult,
the parameter should probably not be an enumeration, but rather an integer or real. For example, HIGH,
MEDIUM, and LOW are poor choices as removing High would leave Medium and Low. Likewise, adding
achoice creates a badly named value such as Medium High. In this case, the parameter should be areal or
integer with appropriate coercion to avalue the instrument can handle.

IVI-C
The names of the val ues associated with an enumeration shall have a prefix of the form:
<CLASS NAME> VAL

The remainder of the enumeration value name should be easily associated with the parameter or attribute
being set.

input output
C Vil nt 32 Vi | nt 32*

IVI-COM

Enumerationsin IVI-COM are defined using atypedef in the IDL. Every typedef for an enumeration shall
include these attributes:

public - so the alias becomes part of the type library
vl enum - so the enumerated type is a 32-bit entry, rather than the 16-bit default.

The IDL for enumerationsis of the form:

t ypedef [public,
vl enum
HELP(" ENUM <enum nane>") ]

enum pr ef i x<enum _nane>Enum

{

pr efi x<enum name>Choi cel
pr efi x<enum name>Choi ce2
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4.4

441

442

4.5

4.6

46.1

} prefix<enum nane>Enum
Where <enum_name> is COM enumeration name generated using the rulesin Section 3.7.4, Defined
Values.

Strings

Handling stringsis generally cumbersome and they should be avoided especially for input parameters.
Users get spelling and word order wrong very easily. Parsing an input string is generally harder than
handling a numeric type and interchangeable parsers may be too much to expect. If only afinite choice of
strings make sense, use an enumeration.

Input strings are necessary when something has a name, such as a channel or trace.

Output strings whose only useisto be read by the user are, however, agood choice. Strings elucidating an
error code are quite useful. The string is generated by the driver or forwarded from the instrument and the
user is never expected to programmatically parseit, only display it where a human can parseit.

Input Output
C Vi Const String Vi Char [ ]
COM BSTR BSTR *

IVI-C

In 1VI-C, include a BufferSize parameter before the string parameter. If <st ri ng> isthe name of the string
parameter, the BufferSize parameter shall be Vi | nt 32 <stri ng>Buf f er Si ze. Sincethe string isnull
terminated, an actual size parameter isnot required.

TheIVI driver can expect the user to allocate at least an many characters for the string as the value of
BufferSize. If the value of the string parameter is VI_NULL, the value of BufferSize may be zero.

Instrument class specifications shall also follow the rulesin Section 3.1.21 Additional Compliance Rules
for C Functionswith ViChar Array Output ParametersinIVI 3.2: Inherent Capabilities Specification.

IVI-COM

The VI driver allocates the memory for aBSTR so a size parameter is not needed.

Booleans

Any parameter which might otherwise be an enumeration but could only ever have two valuesis most
likely a Boolean. Use the associations:

0 (VI_FALSE and VI_OFF) for False, Off, and No
1 (VI_TRUE and VI_ON) for True, On, and Yes

input Output
C Vi Bool ean Vi Bool ean*
COM VARI ANT_BOOLEAN VARI ANT_BOOL EAN*

Arrays
Passing arrays has the problem of specifying the size of the array both on input and output.

IVI-C

When passing an array into afunction, each array shall have two parameters. aVilnt32 which is the size of
the array and a pointer of appropriate type to the array. The size parameter immediately precedes the
pointer in the parameter list.
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4.6.2

4.7

4.8

When retrieving an array from afunction, each array shall have three parameters: aVilnt32 which isthe
size of the array allocated by the caller, a pointer of appropriate typeto the array, and finally a pointer to a
Vilnt32 which the function fills with the actual number of values returned.

Sometimes multiple arrays of exactly the same size are passed into or out of afunction. In this case,
pointers to these additional arrays shall immediately follow thefirst array pointer without any additional
Size parameters.

If the size of the array isthe same for all applications, the size parameter may be omitted. The instrument
class specification shall specify the size and provide a macro with its value.

Remember, the calling program is responsible for allocating any memory.

UseVi <t ype> <nane>[] for array parameters. The name of the parameter used to passin the size of
thearray isVi I nt 32 <name>Arr aySi ze. The name of the parameter used to pass back the actual
number of elements put into the array isVi | nt 32* <name>Act ual Si ze.

The function prototype for aroutine which has an array as an input would have the form:
Vi St at us <O assName>_Confi gur eArray(Vi Sessi on vi,

Vi | nt 32 AbcArraySi ze,

Vi Real 64 Abc[]);

The function prototype for aroutine which has one array as an output would have the form:
Vi St at us <C assNanme>_Fet chArray(Vi Sessi on vi,

Vi | nt 32 AbcArraySi ze,

Vi Real 64 Abc[],

Vil nt32* AbcActual Si ze);

The function prototype for aroutine which has two arrays of the same size as outputs would have the form:
Vi St at us <Cl assNane>_Fet chArrays(Vi Session vi,

Vil nt 32 AbcArraySi ze,

Vi Real 64 AbcDEF[],

Vi Real 64 AbcXYZ[],

Vi I nt32* AbcActual Si ze);

IVI-COM

COM interfaces shall pass arrays using SAFEARRAY . The size is embedded in the structure so no
additional parameters are needed.

Pointers
Do not pass pointers as values. Addresses are used only when passing

? aparameter by reference,

? anarray,

? astring,

? or aCOM interface pointer.
Sessions

A valid session is created when the Initialize function in an 1V driver is called.
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4.8.1 IVI-C
If one of the parameters of afunctionin an IVI-C driver isasession it shall be the first parameter and its
type shall be ViSession.

4.8.2 IVI-COM

Generally, COM methods do not have an explicit session parameter. The session is maintained within a
particular object. Class references serve asimilar purpose as Sessions.
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5. Version Control

The VI Foundation may publish revised versions of the instrument class specifications. As VI drivers are
written, the IVI Foundation may discover areasto improve the specifications including adding additional
capability groups. These new versions shall be done in a manner which does not make existing applications
inoperable.

51 IVI-COM Interface Versioning

The VI Foundation shall create anew version of any standard |V1-COM interface that changesin any of
the following ways:

? Theinterface nameis changed.
? Theinterface inheritance is changed.
? A method or property is added or deleted, or the spelling of a method or property name is changed.
?  The parameter list of amethod or property is changed, or the spelling or datatype of any
parameter is changed.
Any IDL attribute of any element of the interface is changed.
?  For enumerations used in the interface,
0 Anenumeration isadded or deleted, or the spelling of an enumeration value name or tag
is changed.
0 Anenumeration value is added or deleted, or the integer value associated with an
enumeration value name is changed.
0 Any IDL attribute of any element of an enumeration is changed.

-~

In general, the only change that does not require the creation of anew version of an interfaceisthe
modification of an IDL help string.

Each interface shall have a base name that is version independent. The first version shall use this name
without modification. For each subsequent version, the base name shall have an integer appended, starting
with “2” and incrementing by 1. For example, the first version of the IviScope’ s trigger interface is named
IviScopeTrigger. The second published version of thisinterface would be named I1viScopeTrigger2, the
third would be named | 1viScopeTrigger3, and so on.

Whenever anew version of an interface is created, it shall be assigned anew 11D.

5.2  IVI-C Interface Versioning

The VI Foundation shall maintain backwards compatibility when modifying the 1VI-C interface defined in
ainstrument class specification. The IV Foundation may extend an IVI1-C interface, but not modify the
existing elements. Modificationsthat shall be avoided include:

?  Changesto existing function prototypes

?  For an existing attribute,
o0 Changestoitsdatatype
0 Changesto its association with arepeated capability
0 Removing read or write access

?  Changesto existing attribute D constant names and values

?  Changesto existing value | D constant names and values

?  Changesto existing error code constant names and values

The IVI-C interface may be extended by adding new functions, attributes, attribute values, read or write
attribute access, and error codes.
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6. COM IDL Style

6.1

6.2

6.3

6.4

One of the responsibilities of aworking group developing an instrument class specification is to create the
COM IDL for the instrument class. An IVI-COM specific driver writer also produces COM IDL. These
style considerations apply to both.

Use of retval

Many methods have a single out parameter. This parameter should also be declared astheretval for the
function. That is, the attributes for the parameter are[ out, retval ]. Declaring aretval parameter allows
the user to set avariable to the value of that parameter using an assignment operator. Declaring a parameter
to be aretval also avoidsthe problem related in Section 6.2.

If amethod has multiple out parameters, typically none of the parametersis declared as the retval.

Use of out vs. in,out

Microsoft Visual Basic has a defect which causes amemory leak if a parameter is declared to be only

[ out]. It does not free the memory allocated by the server. To work around this defect, no parametersin
IVI IDL shall every be declared asjust [out ]. They shall alwaysbeeither [out, retval] or[in,
out].

If aparameter isdeclared as[i n, out] when it truly isjust an output, the instrument class specification
shall state so.

This defect is known to exist up through version 6.0. If the defect is repaired in future revisions of Visual
Basic, this requirement may be amended.

Use of SAFEARRAY as a Property

Properties shall never be a SAFEARRAY of any type since Microsoft Visual Basic does not gracefully
handle SAFEARRAY S as properties.

Help Strings

ThelDL filefor an instrument class specification shall contain the following help string.
"<C assName> <Revi si on> Type Library"

Where <Revi si on> istherevision of the instrument class specification.

This help string appears prominently in various tools that browse for available type libraries. The IDL file
shall contain help context IDs and help strings for every interface, method, property, and enumeration.
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7. Controlling Automatic Parameter Setting

Instruments and drivers contain algorithms which automatically adjust settings based on other settings or
characteristics of input signals. Typically, these algorithms can be enabled and disabled. For example, a
DMM can adjust its voltage range based on the amplitude of the input signal. The setting which enables or
disables the algorithm is separate from the setting which represents the actual value. For example, even
with autoranging on, the DMM range has an actual value. Another example is automatic coupling of
frequency span to resolution bandwidth, video bandwidth, and sweep timein a spectrum analyzer.

Aninstrument class specification shall provide a separate parameter and associated attribute which controls
automatic coupling algorithms. Do not use special, out-of-range values for the attributes which are
automatically controlled. For example, do not use arange value of —1 to turn on autoranging. Instead have
two attributes: Autorange Policy and Range.

The values for the Autorange Policy should be an enumeration not a Boolean. Some possible values include
on, off, once, and manual. The instrument class specification writers determine which values are

appropriate.
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8. Time Parameters

All time parameters, except time out parameters shall be real and have units of seconds. Thisruleis
consistent with Section 4.2, Reals. Time out parameters, however, shall be an integer with units of
milliseconds.

When an instrument class specification defines avalue for timeout parameter, its C name shall be of the
form:

<CLASS_NAVE> VAL_MAX_TI ME_<WORD>

and the COM name shall be of the form:
<Cl assName>MaxTi nre<Wor d>

Two common values are Immediate and Infinite. Place atable of thisform in the function section.

Name Description
| Language | Identifier
Max Time Immediate The function returnsimmediately. If the operation had not already
completed, the function returns an error.

C <CLASS NAVE> VAL MAX_TI ME | MVEDI ATE
COM <C assNanme>MaxTi el nredi at e

Max Time Infinite The function waits indefinitely for the operation to compl ete.
C <CLASS NAME> VAL _MAX TIME_I NI FI NI TE
COM <C assNane>MaxTinelnfinite

Place atable of thisform in the Function Parameter Value Definitions section.

Value Name Language | dentifier Actual Value
Max Time C <CLASS NAME> VAL MAX TI ME | MVEDI ATE | O
Immediate COM <0 assName>MaxTi mel nmedi at e 0
Max Time Infinite C <CLASS NAVE> VAL MAX_TIME | NI FI NI TE | OXFFFFFFFFUL
COM <C assName>MaxTi nelnfinite 0Ox FFFFFFFFUL

A timeout parameter name shall be MaxTimeMillisecondsto convey to the user that its units are
milliseconds.
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9. Units

Most likely every parameter or attribute which isreal, and even some integers, has a unit associated with it.
The instrument class specification shall specify what that unit is. Instrument classes may provide
mechanisms to change the unit of avalue.

Avoid units with amultiplier. Stick with the base unit. The unit meter is preferred over kilometer.

The unit should, in general, be an Sl primary unit. IEEE 488.2 Table 7-1 <suffix unit> Elements provides a
list of commonly used units.
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10. Disable

The instrument class specification shall include a statement about how 1V specific driversimplement the
Disable function for that instrument class. The statement shall appear in Section 3.1.1. See Section 6.4,
Disable in1VI-3.2: Inherent Capabilities Specification for a general description of the function.

IVI-3.4: API Style Specification 24 IVl Foundation



11. Completion Codes and Error Messages
Section 9, Common Error and Completion Codesin 1VI-3.2: Inherent Capabilities Specification describes
completion codes and error messages which are applicable to most of the error casesin IV drivers and
other components. They cannot, however, cover all cases. Instrument class specification writers shall
examine the codesin I1V1-3.2 for appropriate codes. When those codes are not sufficient, the instrument
class may define additional codes and messages.
Along with the code the instrument class specification shall define an error message which the IV driver
returnsin Error Message, in C or in Errorinfo in COM.

11.1 IVI-C
The C constant name for an error shall begin with:
<CLASS NAME> ERROR
The C constant name for awarning shall begin with:
<CLASS_NAME>_ WARN_
The remainder of the name shall be a series of words, all in uppercase, separated by underscore characters.
This portion of the name shall exactly match the equivalent portion of the COM constant name.

11.2 IVI-COM

The COM constant name for an error shall begin with:
E_<CLASS NAME>_

The COM constant name for awarning shall begin with:
S _<CLASS_NAME>_

The remainder of the name shall be a series of words, all in uppercase, separated by underscore characters.
This portion of the name shall exactly match the equivalent portion of the C constant name.
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12. Repeated Capabilities
Many instruments have capabilities which are duplicated. For example, an oscill oscope might have several
channelswith identical functionality. A power supply may have several outputs. Several techniques are
available to provide consistent access to the repeated capabilities.
1. Addaparameter to every function which uses arepeated capability. This parameter is generally a

string
2. Provide afunction which selects a currently active capability. It remains active until another oneis
selected. The function uses a string parameter as the selector.

3. InCOM, collections provides a natural was of differentiating between capabilities.
InIVI-C, only thefirst two choices are viable. In IVI-COM, collections are generally a good choice when
option 1isused in IVI-C and only one repeated capability is controlled at atime.
If option 2, the selector, isused inthe IVI-C APl also useit IVI-COM API. Do not mix the selector
technique with either the parameter or collection technique.
Do not use the selector technique when the API contains nested repeated capabilities. A nested repeated
capability occurs when the user must specify at least two itemsin ahierarchy to gain accessto a particular
capability. For example, an API with awindow repeated capability where each window has a trace repeated
capability contains anested repeated capability.
See Section 3, Repeated Capability Group inlVI 3.3: Standard Cross-Class Capabilities Specification, for
a compl ete description of the attributes and functions.

12.1 Required Attributes
For every repeated capability, the instrument class specification shall define several attributes.

12.1.1 Item
Thisattribute is present in 1VI-COM only when the repeated capability isimplemented as a collection. This
attributeisnot presentin 1VI-C.
The actual name of the attribute is the name of the repeated capability followed by the word Item. For
example, in an instrument class where channels are a repeated capability the name would be Channel Item.
The attribute requires a string parameter which is the name of one of the repeated capabilities. It returns an
interface pointer which can be used to control the attributes and other functionality of that particular
repeated capability.

12.1.2 Count

Thisattribute is present in both IVI-C and IVI-COM for all three techniques.

The actual name of the attribute is the name of the repeated capability followed by the word Count. For
example, in an instrument class where channels are a repeated capability the name would be Channel
Count.

The attribute contains how many of the capability exist inthe 1V1 specific driver.

IVI-3.4: API Style Specification 26 IVl Foundation



12.1.3 Name (COM only)

12.2

Thisattribute is present in IVI-COM for all three techniques.

In COM, the name of the method is Name. Which capability the method is associated with is determined by
its placement in the hierarchy.

The read-only property requires an integer parameter which is the index into the repeated capabilities. It
returns a string which is the name of arepeated capability. The value of the index must be greater than or
equal to one and less than or equal to Count. Zero is not alegal value.

Required Functions
For every repeated capability, the instrument class specification shall define at least one function.

12.2.1 Get Name (C only)

Thisfunctionis present in IVI-C for all three techniques. It shall not appear in IVI-COM

In C, the actual name of the functionsisthe word Get followed by the name of the repeated capability
followed by the word Name. For example, in an instrument class where channels are arepeated capability
the name of the function would be GetChannelName.

The function requires an integer parameter which isthe index into the repeated capabilities. It returns a
string which is the name of arepeated capability. The value of the index must be greater than or equal to
one and less than or equal to Count. Zero is not alegal value.
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13.

Hierarchies

131

Instrument class specifications and the resulting V1 drivers present many functions and attributes to the
user. In an effort to reduce the perceived complexity, these items are organized into hierarchies. Creating
hierarchies with different styles add unneeded confusion to the user. Instrument class specification writers
and V1 specific driver devel opers should follow these guidelines when designing hierarchies.

C Function Hierarchy

IVI-C driversinclude afunction panel file that contains and afunction hierarchy of the exported functions.
A function hierarchy assists the user in finding functions by organizing the functionsinto categories.

The function panel file format is specified in Section 6, Function Panel File Format, of the VXIplug& play
specification VPP-3.3: Instrument Driver Interactive Developer Interface Specification.

Instrument class specifications provide guidelines for organizing functions defined by the instrument class
specification. IV1-C specific drivers should follow the hierarchy for the instrument class defined functions
and extend the hierarchy to include instrument specific functions.

General principlesto follow when creating a function hierarchy:

1. Thelnitialize, Initialize With Options, and Close functions should appear at the top level of the
function tree hierarchy.

2. Functions should be organized into class types according to usage. Common categoriesinclude
Application, Configuration, Measurement, and Action/Status

- Application functions are created from alower-level set of IV driver functions.
Typically, these are provided with V1 specific drivers, but are not defined within an
instrument class specification.

- Configuration functions change the state of instrument settings.

- Action/Status functions include two types of functions. Action functions, such as Initiate
and Abort, cause the instrument to initiate or terminate test and measurement operations.
These operations can include arming the triggering system or generating a stimul us.
These functions are different from the configuration functions because they do not
change the instrument settings, but only order the instrument to carry out an action based
onits current configuration. Status functions obtain the current status of the instrument or
the status of pending operations.

- Measurement functions capture single-point and multi-point measurement data.
Functions that initiate and transfer data to and from the instrument appear within the
Measurement category. If a Measurements category exists for aclass, low-level action
functions should not appear under a separate Action/Status category. Instead, low-level
action and measurement functions, such as Initiate, Fetch, Abort, and Sent Software
Trigger should appear in a Low-Level Measurements sub-category below the
Measurements category. If the instrument operation includes more than scalar
measurements, this category might be more appropriately named. For example, the
IviScope specification defines a Waveform Acquisition category that includes both
waveform and measurement functions.

- Utility functions perform operations that are auxiliary to the operation of the instrument.
These utility functionsinclude inherent functions specified by 1VI 3.2: Inherent
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Capabilities Specifications. Other functions that appear under the Utility category include
functions for reading/writing to the instrument and calibration functions.

3. Within agiven category, place the functionsin the natural order in which they will be used.
Functions that should be called first appear higher in the hierarchy than those that are called later.
For example, Initialize appears before Close.

4. If acategory contains many functions, divide the category into sub-categories. For example, the
Configuration category could contain a sub-category called Trigger Configuration.

5. All attribute accessor functions should appear in a Set/Get Attribute sub-category of the
Configuration category.

13.1.1 Sample Function Hierarchy

A sample function hierarchy appearsin Table 13-1. IVI Class and VI specific drivers should follow this
hierarchy as closely as possible.

Table 13-1 Prefix Function Hierarchy

Nameor Class Function Name
Initialize <Cl assNanme>_ini t
Initialize with Options <O assNanme>_| ni t Wt hOpti ons

Configuration...

<Configure sub-categories and

functions>

Set/Get Attribute...
Set Attribute... <O assNanme>_Set Attri but e<t ype>
Get Attribute... <Cl assNanme>_Get Attri but e<t ype>

Measurement...

Read <M easurement> <d assNane>_Read<Measur enent >

<M easurement sub-categories and

functions>

Low-Level Measurement...
Initiate <M easurement> <d assName>_| ni ti at e<Measur enent >
<M easurement> Status <O assNane>_<Measur enent >St at us
Fetch <Measurement> <d assNane>_Fet ch<Measur enent >
Abort <O assName>_Abort

Utility...

Reset <O assName>_r eset

ResetWithDefaults <d assNanme>_Reset Wt hDefaul ts

Disable <O assNane>_Di sabl e

Self-Test <C assNane>_sel f _t est

Revision Query <d assNanme>_revi si on_query

Error-Query <C assNanme>_error_query

Error Message <C assName>_error _nessage

Get Next Coercion Record <d assName>_Get Next Coer ci onRecord
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Table 13-1 Prefix Function Hierarchy

Nameor Class Function Name

Get Next Interchange Warning <0 assNane>_Get Next | nt er changeWar ni ng
Clear Interchange Warnings <O assNane>_d ear | nt er changeVar ni ngs
Reset Interchange Check <d assNane>_Reset | nt er changeCheck
Invalidate All Attributes <O assNarme>_| nval i dat eAl | Attributes
Error Info...

Get Error <0 assNanme>_Get Error

Clear Error <d assNane>_Cl ear Error
Locking...

Lock Session <d assNane>_LockSessi on

Unlock Session <d assNane>_Unl ockSessi on
Close <O assNanme> cl ose

13.2 C Attribute Hierarchy

IVI-C driversinclude asub file that contains and an attribute hierarchy of the exported attributes. An
attribute hierarchy assists the user in finding attributes by organizing attributesinto logical groups.

The sub file format is specified in Section 7, Function Panel Sub File Format, of the VXIplug& play
specification VPP-3.3: Instrument Driver Interactive Developer Interface Specification.

Instrument class specifications provide guidelines for organizing attributes defined by the instrument class
specification. IV1-C specific drivers should follow the hierarchy for the instrument class defined functions
and extend the hierarchy to include instrument specific functions.

General principlesto follow when creating an attribute hierarchy:

1

2.

The Inherent IV Attributes category appears before instrument class-defined attribute categories.

Place attributes in a natural order in which they will be set. Attributes that should be set first

appear higher in the hierarchy than those that are set later. For example, in the lviDmm class,
Range should always be set before Resolution. Therefore, the Range attribute appears before
Resolution in the hierarchy.

Attributes should be grouped by extension capability groups.

Attributes specific to a particular trigger type should be grouped together. For example, in the
IviScope class, each trigger type appears as alevel 2 category. Each trigger category includes the
attributes unique to that trigger type.

Attributes that are necessary to fully specify the state of the instrument appear higher in the
hierarchy than those that are optional or included in an extension capability group. For example,
for the IviDmm class-specification, the Function and Range attributes are at level 2 while the
Thermocouple Type attribute, which is used only when taking temperature measurements, appears
at level 3.

13.2.1 Sample Attribute Hierarchy

A sample attribute hierarchy appearsin Table 13-2. Insofar asit is practical, VI Class and 1V specific
drivers should follow this hierarchy.
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Table 13-2. <ClassName> C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

Inherent IVI Attributes

User Options

Range Check

<CLASS_NAVE> ATTR RANGE_CHECK

Query Instrument Status

<CLASS NAVE> ATTR QUERY_| NSTRUMENT STATUS

Cache

<CLASS_NAVE> ATTR_CACHE

Simulate

<CLASS_NAME> ATTR_S| MULATE

Record Value Coercions

<CLASS_NAME> ATTR_RECORD COERCI ONS

Interchange Check

<CLASS_NAVE> ATTR | NTERCHANGE CHECK

Class Driver Identification

Class Driver Description

<CLASS_NAME>_ATTR_CLASS DRI VER_DESCRI PTI ON

Class Driver Prefix

<CLASS_NAME> ATTR CLASS DRI VER_PREFI X

Class Driver Vendor

<CLASS_NAME> ATTR CLASS DRI VER VENDOR

Class Driver Revision

<CLASS_NAVE> ATTR CLASS DRI VER REVI S| ON

Class Driver Class Spec Mgjor Version

<CLASS_NAME>_ATTR_
CLASS_DRI VER _CLASS_SPEC_MAJOR_VERSI ON

Class Driver Class Spec Minor Version

<CLASS NAME> ATTR.
CLASS DRI VER CLASS SPEC M NOR VERSI ON

Driver Identification

Specific Driver Description

<CLASS_NAVE> ATTR SPECI FI C_DRI VER DESCRI PTI O
N

Specific Driver Prefix

<CLASS_NAVE> ATTR SPECI FI C_DRI VER_PREFI X

Specific Driver Locator

<CLASS_NAME>_ATTR_SPECI FI C_DRI VER_LOCATCR

Specific Driver Vendor

<CLASS NAME> ATTR SPECI FI C DRI VER VENDOR

Specific Driver Revision

<CLASS_NAVE> ATTR_SPECI FI C_DRI VER REVI SI ON

Specific Driver Class Spec Mgjor Version

<CLASS NAVE> ATTR_
SPECI FI C_DRI VER_CLASS_SPEC_MAJOR_VERSI ON

Specific Driver Class Spec Minor Version

<CLASS NAVE> ATTR_
SPECI FI C_DRI VER_CLASS_SPEC_M NOR_VERSI ON

Driver Capabilities

Supported Instrument Models

<CLASS _NAME> ATTR SUPPORTED | NSTRUVENT MODEL
s

Class Group Capabilities

<CLASS_NAVE> ATTR GROUP_CAPABI LI TI ES

Instrument I dentification

Instrument Manufacturer

<CLASS NAMVE> ATTR | NSTRUVENT MANUFACTURER

Instrument M odel

<CLASS_NAME>_ATTR | NSTRUMENT_MODEL

Instrument Firmware Revision

<CLASS_NAME> ATTR | NSTRUVENT FI RMAARE_REVI S|
N
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Table 13-2. <ClassName> C Attributes Hierarchy

Category or Generic Attribute Name C Defined Constant

Advanced Session |nformation

Logica Name <CLASS NAME> ATTR LOG CAL_NAME
I/0O Resource Descriptor <CLASS NAME>_ ATTR | O RESOURCE DESCRI PTCR
Driver Setup <CLASS_NAME>_ATTR_DRI VER_SETUP

Basic Operation

<Base Capability Attributes and sub-categories>

Trigger

<Trigger attributes and sub-categories>

<Other Capability Groups/Operations>

<Attributes and sub-categories>

13.3 COM Interface Hierarchy
In defining some COM hierarchies, these general principles were discovered.

1

10.

11

Use nouns for interface names, not verbs. These nouns may be instrument subsystem names. Extension
group names may also be good choices.

Create large interfaces only when the items are all read-only or seldom used. A user’slevel of
discomfort seemsto be around fifteen. Never exceed 30 as this many items requires scrolling.

Create interfaces with at least three items. One interface with one or two itemsis acceptable, but rare.

Separate multiple, mutually exclusive options into separate sub-interfaces. For example, with scope
triggers only one of the several trigger options can be used at any one time so they were split into their
own sub-interfaces.

Put only the itemsthat are truly repeated in the repeated capability interface, the interface with the
singular name, to minimize redundancy.

Avoid adding other methods and properties to the collections interfaces, the interface with the plural
name. Any additional methods and properties beyond the standard three should apply to all theitemsin
the collection.

Separate or combine optional elements depending on factors such as the number of methods and
properties, the depth of hierarchy, etc. Examples are multi-point trigger on DMM, which is separated,
and AMInternal in the Fgen, which is not separated.

Represent cross-class capabilities in the same way.

Keep in mind the potential for future evolution of the design and potential ways that specific
instruments might extend the instrument class capabilities when designing the hierarchy.

Keep logical siblings at the same depth in the hierarchy. Either put the elementsin one interface or in
sibling interfaces.

Hide seldom used, read-only item lower in the hierarchy, particularly if it servesto highlight more
commonly used properties and methods.
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12. Avoid adding properties and methods to the root. I nstrument class specifications should generally add
only interface reference properties to the root. Some instruments classes, however, have a small
number of methods and properties which are so fundamental to the operation of the instrument class
that the only logical placein the hierarchy is at the root. Range, function, and resolution for the Dmm
are examples.

13. Maintain parallelism between like elements with respect to the level in the hierarchy and interface
names.

These principles may lead to conflicting results. Instrument class writers should use them, but with caution
and judgment. These principles have no known order or priority.
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14. Synchronization
Users must often synchronize a program’ s execution with the operation of instrumentsin a system.
Instrument class specifications can help users by supplying methods which assist in synchronization. Using
similar notation, behavior, and parameters is a matter of style and not functionality.
When instrument class specification writersidentify an operation which can take an appreciable amount of
time to compl ete, they should consider adding two functions to the capability group associated with the
operation.

14.1 Non-blocking
This function should be of the form:
| s<operation conpl ete> (Vi Bool ean* Done)
The words in <operation complete> are related to the operation being performed. For example, Settled.
The function returns rapidly. The parameter, Done, isfalseif the operation is still being performed and it is
trueif the operation has completed.

14.2 Blocking

This function should be of the form:
Wai tUnti | <operation conplete> (Vilnt32 MaxTi meM | |i seconds)
The words in <operation complete> are identical to those in the non-blocking function.

The function does not return until the operation has completed or more than MaxTimeMilliseconds of time
has elapsed. The return value indicates whether the operation completed or too much time el apsed before
completion.
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15. Instrument Class Specification Layout

Each instrument class specification shall contain the sectionsin Table 15-1.

Table15-1 Section Labeling

Section Section Topic
Number

1 Overview

2 <ClassName> Class Capabilities

3 General Requirements

4 Base Capability Group

5 First Extension Group

n Last Extension Group

n+1 Attribute ID Definitions

n+2 Attribute Value Definitions

n+3 Function Parameter Value Definitions

n+4 Error and Completion Code Value Definitions
n+5 Hierarchies

Each instrument class specification shall contain the appendixesin Table 15-2.

Table 15-2 Appendix Labeling

Appendix Appendix Topic
Letter
A Specific Driver Development Guidelines
B Interchangeability Checking Guidelines
C ANSI C Include File
D COM IDL File

Tables and figures are numbered <main section>-<sequential number>. Numbersre-start at onein each

maj or section.

Insert a page break before every first level section.

15.1 Overview Layout
Each Overview section shall contain the subsections:

1.1 Introduction

1.2 <ClassName> Class Overview

1.3 References

1.4 Definitions of Terms and Acronyms
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15.2

15.3

154

Define terms which are specific to the instrument class. Terms of more general interest are defined in IVI-
5: Glossary. When an instrument class specification working group discovers aterm of general interest, it
should submit the term to the glossary working group.

Capabilities Groups Layout

Each Capability Group section shall contain the subsections:
2.1 Introduction

2.2 <ClassName> Group Names

2.3 Repeated Capability Names

If the instrument class does not define any repeated capabilities, section 2.3 shall contain the text “The
<ClassName> Class Specification does not define any repeated capabilities.” If it does define one or more
repeated capabilities, they shall be listed in section 2.3 and section 2.3 shall contain a sub-section for each
different repeated capability describing how the name appearsin the Configuration Store.

General Requirements Layout

Each General Requirements section shall contain the subsections:
3.1 Minimum Class Compliance

3.1.1 Disable Function
3.2 Capability Group Compliance

Section 3.1 shall include a statement that an 1V specific driver shall comply with the instrument class
specification, 1VI: 3-1, and IVI: 3.2.

If an instrument class needs to describe additional compliance rules for inherent capabilities beyond the
requirements in IVI-3.2: Inherent Capabilities Specification, they shall appear in Sections 3.1.x. A section
is added for each inherent capability with additional requirements.

Capability Group Section Layout
Each capability group, base and extensions, section shall contain the following subsections:

n.1 Overview:
An overview of the capability group that describesits purpose and general use.

n.2 Attributes: (Optional)
Definesthe attributes that are a part of the capability group. For each attribute the capability group
defines the name of the attribute, the data type, the access (read and write - R/W, or read only -
RO), adescription, defined values, and additional compliance requirements. Refer to Section
15.4.1, Attribute Section Layout for more information regarding the layout of attribute
subsections. There is one attribute section for each attribute in a capability group.

If theinstrument class capability group does not contain any attributes, the section is omitted.
Thetitle of section shall be <Capability Group Name> Attributes.
After thelist of attributes, include this paragraph:

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section n+1, <ClassName> Attribute ID Definitions

n.3 Functions: (Optional)
Defines the functions that are part of the capability group. For each function the capability group
defines the function name, description, input parameters, output parameters, completion codes,
and additional compliance requirements. Refer to Section 15.4.2, Function Section Layout for
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more information regarding the layout of function subsections. Thereis one function section for
each function in a capability group.

If the instrument class capability group does not contain any functions, the section is omitted.
Thetitle of section shall be <Capability Group Name> Functions.

After the list of functions, include this paragraph:

This section describes the behavior and requirements of each function.

n.4 Behavior M odel:

Defines the relationships between VI driver attributes and functions with instrument behavior.

Thetitle of section shall be <Capability Group Name> Behavior Model.

n.5 Group Compliance Notes: (Optional)

Section 3, General Requirements defines the general rules an 1V1 specific driver must follow to be
compliant with a capability group. This section specifies additional compliance requirements and
exceptionsthat apply to a particular capability group.

If the instrument class capability group does not contain any additional compliance requirements,
the section is omitted.

Thetitle of section shall be <Capability Group Name> Compliance Notes.

Adjust the section numbers as needed. |f an optional section does not exist do not skip alevel 2 heading
number. For example, if acapability has no attributes, the Functions section is numbered n.2.

15.4.1 Attribute Section Layout

Insert a page break before each attribute section. Each Attribute section shall contain the following
subsections:

Capabilities Table:

A table with five columns with the following titles:

Data Type:

Specifies the data type of the attribute. See Table 15-3. Compatible Data Types for 1VI Drivers in
IVI-3.1: Driver Architecture Specification for acompletelist of allowed datatypes.

Access:
Specifies the kind of access the user has to the attribute. Possible values are RO, WO, and R/W.
?  R/W (read/write) —indicates that the user can get and set the value of the attribute.
? RO (read-only) —indicates that the user can only get the value of the attribute.
? WO (write-only) —indicates that the user can only set the value of the attribute.

Appliesto:
Specifies whether the attribute appliesto the instrument as awhole or appliesto arepeated
capability. The field contains either the name of the repeated capability or N/A. Examples of
repeated capability names are Trace, Display, and Channel.

Coercion:

IVI Foundation

37 IVI-3.4: API Style Specification



Some attributes represent a continuous range of values, but allow the IVI specific driver to coerce
the value that the user requests to a value that is more appropriate for the instrument. For these
cases the specification defines the direction in which the IV specific driver is allowed to coerce a
value. Possible values are Up, Down, and None.

? Up-indicatesthat an IV specific driver is allowed to coerce a user-requested value to the
nearest value that the instrument supportsthat is greater than or equal to the user-requested
value.

? Down—indicatesthat an VI specific driver is allowed to coerce a user-requested value to the
nearest value that the instrument supports that isless than or equal to the user-requested value.

? None-indicatesthat the IVI specific driver is not allowed to coerce a user-requested value. If
the instrument cannot be set to the user-requested value, the V1 specific driver must return an
error.

Any other kind of coercion isindicated with a documentation note.

High Level Function(s):
Listsall high level functions that access the attribute.

For example,
Data Type | Access Appliesto Coercion High Level Functions
Vi Real 64 R'W N/A None | Configure Acquisition Record

COM Property Name:
The name of the COM property asit appearsin the IDL file. The name of the property is preceded
by all the interface reference pointers, separated by dots, needed to reach this method in the
hierarchy.

COM Enumeration Name:
If the value of the COM property is an enumeration, its name appears here. If its not an
enumeration, then N/A is appears.

C Constant Name:
The constant identifier used to access the attribute and defined in the includefile.

Description:
Describes the attribute and its intended use.

Defined Values: (Optional)
Defines all the attribute values that the instrument class specifiesfor the attribute using atable
with two main columns. The left column is labeled Name and contains the generic name for a
value and the right column Description. Under the Description column are entries for the Identifier
used in every language of interest to 1VI.

For example,
Name Description
| Language | Identifier
Current Trip The power supply disables the output when the output current is equal to
or greater than the value of the Current Limit attribute.
C ‘ | VI DCPWR_VAL_CURRENT_TRI P
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| COM | I vi DcPw CurrentLimtTrip

Current Regulate The power supply restricts the output voltage such that the output
current is not greater than the value of the Current Limit attribute.

C | VI DCPWR_VAL_CURRENT REGULATE

COM I vi DcPwr Current Li mit Regul ate

The actual numeric value associated with adefined value is specified in the Attribute Value
Definitions section.

If the attribute does not define any defined values, the section is omitted.

Compliance Notes: (Optional)
The General Requirements section defines the general rules an IV specific driver must follow to
be compliant with an attribute. This section specifies additional compliance regquirements and
exceptions that apply to aparticular attribute.

If the attribute does not contain any additional compliance requirements, the section is omitted.

15.4.2 Function Section Layout
Insert a page break before each function section. Each Function section shall contain the following parts:

Description
Describes the behavior and intended use of the function.

COM Method Prototype:
Defines IVI-COM prototype. The name of the method is preceded by all the interface reference
pointers, separated by dots, needed to reach this method in the hierarchy. Asin IDL, each
parameter is preceded by an indication of whether it isin, out, or retval aswell asitstype. For
example,

HRESULT Measurenents. | sWavefornEl enentinvalid ([in] DOUBLE Measur enent Val ue,
[out, retval] VARI ANT_BOOL *Islnvalid);

If aCOM method does not exist, use N/A here and refer to any attribute that provides equivalent
functionality.

C Prototype:
Defines the C Language prototype. For example,

Vi Status |vi Scope_I sl nval i dW nEl enent (Vi Session Vi,
Vi Real 64 Measur enent Val ue,
Vi Bool ean *I sOverrange);

If a C prototype does not exist, use N/A here.

Parameters:
Describes each function parameter using one or two tables. Thefirst tableisfor input parameters.
It has three columns. The left column is labeled Inputs and the middle column is labeled
Description. The right column is labeled Base Type.

For example:

Inputs Description Base Type

Vi Instrument handle ViSession
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Measur enent Val ue

Pass the measurement value you obtain from one of the | ViReal64

Read or Fetch functions.

If the function generates one or more outputs, this section contains a second table for output
parameters. It also has three columns. The left column is labeled Outputs and the middle columniis
labeled Description. The right column is labeled Base Type.

For example:
Outputs Description Base Type
| sOverrange Returns whether the Measur enent Val ue isavalid ViBoolean

measurement or an overrange condition.
Valid Return values:
Tr ue - overrange condition occurred.

Fal se - valid measurement.

Defined Valuesfor a Parameter: (Optional)

Occasionally, function parameters are enumerations without a corresponding attribute. In this case,
the enumeration shall be described using atable of the form used to describe the defined values for
an enumerated attribute. Thetitle of this part shall use the actual name of the parameter in place of

thewords "a Parameter".

Return Values:

Defines the possible completion codes for the function. This section shall contain at least the text
"The1VI-3.2: Inherent Capabilities Specification defines general status codes that this function

can return."

If the function can return additional instrument class specific values, if shall contain thetext "The
IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can
return. The table below specifies additional instrument class-defined status codes for this

function.”

Completion Codes

Description

Waveform In Use

The function generator is currently configured to
produce the specified waveform or the waveform is part
of an existing sequence.

Compliance Notes: (Optional)

The General Requirements section defines the general rules an 1V1 specific driver must follow to
be compliant with afunction. This section specifies additional compliance requirements and
exceptions that apply to a particular function.

If the function does not contain any additional compliance requirements, the section shall be

omitted.

155 Attribute ID Definitions Layout

This section shall contain atabletitled, “ <ClassName> Attribute ID Values’, with two columns. The |eft
column istitled "Attribute Name" and under it are all the attributes defined in the instrument class
specification. Theright columnistitled "D Definition" and under it isanumerical value for the attribute.

Thisvalue may be in terms of other defined values.
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15.6

Attribute Value Definitions Layout

This section shall contain atable for each attribute which has defined values. These tables each have four
columns. The left column istitled "Vaue Name" and under it are all the values defined in the instrument
class specification. The second column istitled "Language" and under it are entries for every languages of
interest to IVI. Thethird column istitled "Identifier" and under it are the identifiers used in the various
languages. The right column istitled "Actual Vaue" and under it isanumerical value for the value. This
value may be in terms of other defined values.

For example,

Current Limit Behavior

15.7

Value Name Language I dentifier Actual
Value
Current Regulate C 1 VI DCPWR VAL CURRENT REGULATE 0
COM 1 vi DCPwr Cur r ent Regul at e 0
Current Trip C I VI DCPVR VAL _CURRENT TRI P 1
COM I vi DCPw Current Tri p 1
Current Limit Behavior C 1 VI DCPWR_VAL_CURRENT_LI M T_BEHAVI OR_C 100
Class BExt Base LASS EXT BASE
COM N A
Current Limit Behavior C 1 VI DCPVWR_VAL_CURRENT_LI M T_BEHAVI OR_S 1000
Specific Ext Base PECI FI C_EXT_BASE
COM N A

Function Parameter Value Definitions Layout

This section contains a subsection for each function which has one or more parameters which have defined
values. Thetitle of the subsection is the generic name of the function.

Each subsection shall contain atable for each parameter in the function which has defined values. The table
has the same format at the tables in Attribute Value Definitions Layout with an additional top row
containing Parameter and the parameter name.

For example,

Configure Output Range

Parameter: RangeType

COM Enumeration Name: | vi DcPw RangeTypeEnum

Value Name Language I dentifier Actual
Value
Current C | VI DCPWR_VAL_RANGE_CURRENT 0
COM | vi DCPwr RangeCur r ent 0
Voltage C | VI DCPWR VAL RANGE VOLTAGE 1
COM | vi DCPw RangeVol t age 1
Configure Output Range C I VI DCPWR VAL RANGE TYPE CLASS EXT BASE | 500
Class Ext Base CoM N A
Configure Output Range C | VI DCPWR_VAL_RANGE_TYPE_SPECI FI C EXT_B | 1000
Specific Ext Base ASE
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15.8 Error and Completion Code Value Definitions Layout

Definesall the error and compl etion that the instrument class specifies. This section contains two tables.
Thefirst table lists the error name as it is used throughout the instrument class specification, a more
compl ete description of the error, the identifiers used in languages of interest to I V1 with an associated
value. Thetable hasthisform:

Table 15-4. IviScope Error and Completion Codes

Error Name | Description
Language | Identifier Value(hex)

Invalid One of the elementsin the waveform array isinvalid.

\é\llg‘]’n ifr?trm C | VI SCOPE_WARN_| NVALI D_WM ELENENT 0x3FFA2001
COM | S_|I VI SCOPE_I NVALI D_WFM _ELENENT 0x80042001

Channel Not Specified channel isnot enabled.

Enabled C | VI SCOPE_ERROR_CHANNEL_NOT_ENABLED 0xBFFA2001
COM | E_I VI SCOPE_CHANNEL _NOT_ENABLED 0x80042001

Unable To Unable to perform desired measurement operation.

'\P/leg;‘;rjrrlmem C | VI SCOPE_ERROR _UNABLE_TO PERFORM MEASUREMENT 0xBFFA2002
COM | E_I VI SCOPE_UNABLE_TO_PERFORM MEASUREMENT 0x80042002

Max Time M aximum time exceeded before the operation compl eted.

Exceeded C | VI SCOPE_ERROR_MAX_TI ME_EXCEEDED 0xBFFA2003
COM | E_I VI SCOPE_MAX_TI ME_EXCEEDED 0x80042003

Invalid Invalid acquisition type

%‘fggi sition C | VI SCOPE_ERROR_| NVALI D_ACQ TYPE 0xBFFA2004
COM [ E_I VI SCOPE_I| NVALI D_ACQ TYPE 0x80042004

The second table defines the format of the message string associated with the error. In C, thisstring is
returned by the Error Message function. In COM, this string is the description contained in the Errorinfo
object. The second table has thisform:

Note: In the description string table entries listed below, % s is always used to represent the component

name.

Table 15-5. IviScope Error Message Strings

Name

M essage String

Invalid Waveform Element

“%s: Invalid waveform element

Channel Not Enabled

“9s: Channel not enabled

Unable To Perform
M easurement

“%s. Unable to perform measurement

Max Time Exceeded

“%s: Maximum time exceeded”

Invalid Acquisition Type

“%s: Invalid acquisition type
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15.9 Hierarchies

Each Hierarchies section shall contain the subsections: COM Hierarchy, C Function Hierarchy, and C
Attribute Hierarchy.

15.9.1 COM Hierarchy

This section shall contain atable with three columns showing which properties and methods are in each
interface. The sample table shown here lists the inherent methods and properties though individual
instrument class specifications shall not include them. Do include a paragraph of the form:

“The full <ClassName> COM Hierarchy includes the Inherent Capabilities Hierarchy as defined in Section
4.1, COM Inherent Capabilities of 1VI-3.2: Inherent Capabilities Specification. To avoid redundancy, the

Inherent Capabilities are omitted here.”

The table shall have the form:

Table n+4-1. <ClassName> COM Hierarchy

COM Interface Hierarchy Generic Name Type
d ose Close M
Driver Qperation
Cache Cache P
d ear | nt er changeWar ni ngs Clear Interchange Warnings M
Dri ver Set up Driver Setup P
Get Next Coer ci onRecor d Get Next Coercion Record M
CGet Next | nt er changeWar ni ng Get Next Interchange Warning M
I nt er changeCheck Interchange Check P
I nval i dateAl | Attributes Invalidate All Attributes M
Logi cal Nane Logical Name P
Queryl nst runent St at us Query Instrument Status P
RangeCheck Range Check P
Recor dCoer ci ons Record Value Coercions P
Reset | nt er changeCheck Reset I nterchange Check M
| oResour ceDescri pt or Resource Descriptor P
Si mul ate Simulate P
Identity
Descri ption Component Description P
Locat or Component L ocator P
Prefix Component Prefix P
Revi si on Component Revision P
Vendor Component Vendor P
I nst runment Fi r mvar eRevi si on | Instrument Firmware Revision P
G oupCapabi lities Class Group Capabilities P
I nst rument Manuf act ur er Instrument Manufacturer P
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COM Interface Hierarchy

Generic Name

Type

| nst rurent Model Instrument Model P
Speci fi cati onMaj or Ver si on Component Class Spec Mgjor Version P
Speci fi cati onM nor Ver si on Component Class Spec Minor Version P
Support edl nst rument Model s Supported Instrument Models P
Initialize Initialize With Options M
Initialized Initialized P
Wility
D sabl e Disable M
Error Query Error Query M
LockSessi on Lock Session M
Reset Reset M
Reset Wt hDef aul t s Reset With Defaults M
Sel f Test Self Test M
Unl ockSessi on Unlock Session M

15.9.1.2

This section shall also contain two addition subsections: Interfaces and Interface Reference Properties.

159.1.1 Interfaces

This section describes al the COM interfaces exposed by the IVI-COM driver. It contains a subsection for
each interface. It includes a table of the form:

Tablen+4-6. <ClassName> Interface GUIDs

Interface

GUID

| <Cl assNane>

{00000000- 0000- 0000- 0000- 000000000000}

| <Cl assNanme><I|tf1>

{00000000- 0000- 0000- 0000- 000000000000}

| <Cl assName><Itf 2>

{00000000- 0000- 0000- 0000- 000000000000}

| <Cl assName><Itf 3>

{00000000- 0000- 0000- 0000- 000000000000}

The GUIDs in the table are the actual GUID associated with the interface in the IDL.

COM Interface Reference Properties
This section describes all the interface reference properties used to navigate the COM hierarchy. It contains

asubsection, 4™ level, for each interface reference property. Each COM Interface Reference Property
section shall contain the following subsections:

I nterface Reference Table:

A table with two columns with the following titles:

Data Type:

Specifies the data type of the attribute. It is always a pointer to interface defined in the

previoussection.

Access:
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Specifiesthe kind of access the user hasto the attribute. It is always RO.

For example,
Data Type Access
I I vi DCPwr Qut put s* RO

COM Property Name
The name used by the user to gain access to thisinterface.
Description

Describes the property.

15.9.1.3 COM Category
This section specifiesthe COM Category and Category ID (CATID). For example,

The lviFgen class COM Category shall be “lviFgen”, and the Category ID (CATID) shall be { 47ed5156-
a398-11d4-ba58-000064657374} .

15.9.2 C Function Hierarchy

This section shall contain atable. The table shall follow the form of Table 13-1 Prefix Function Hierarchy.
Section 13.1 describes the contents of thistable.

Thetable shall not include any of the inherent functions. Instead the section shall contain a paragraph of the
form:

“The <ClassName> class function hierarchy is shown in the following table. The full <ClassName> C
Function Hierarchy includes the Inherent Capabilities Hierarchy as defined in Section 4.2, C Inherent
Capabilities of 1VI-3.2: Inherent Capabilities Specification. To avoid redundancy, the Inherent
Capabilities are omitted here.”

15.9.3 C Attribute Hierarchy
This section shall contain a single table with two columns. The sample table shown here lists the inherent
attributes though individual instrument class specifications shall not include them. Do include a paragraph
of the form:

The <ClassName> class attribute hierarchy is shown in the following table. The full <ClassName> C
Attribute Hierarchy includes the Inherent Capabilities Hierarchy as defined in Section 4.2, C Inherent
Capabilities of 1VI-3.2: Inherent Capabilities Specification. To avoid redundancy, the Inherent
Capabilities are omitted here.

Thetable hastheform:
Tablen+4-5. <ClassName> C Attributes Hierarchy

Category or Generic Attribute Name C Defined Constant

Inherent VI Attributes

User Options

Range Check <CLASS_NAME> ATTR_RANGE_CHECK
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Tablen+4-5. <ClassName> C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

Query Instrument Status

<CLASS _NAME> ATTR QUERY_| NSTRUMENT STATUS

Cache

<CLASS_NAME>_ATTR CACHE

Simulate

<CLASS NAME> ATTR S| MULATE

Record Value Coercions

<CLASS_NAVE> ATTR RECORD COERCI ONS

Interchange Check

<CLASS _NAMVE> ATTR | NTERCHANGE CHECK

Class Driver Identification

Class Driver Description

<CLASS_NAME> ATTR CLASS DRI VER DESCRI PTI ON

Class Driver Prefix

<CLASS_NAME> ATTR CLASS DRI VER _PREFI X

Class Driver Vendor

<CLASS_NAMVE> ATTR CLASS DRI VER VENDOR

Class Driver Revision

<CLASS _NAME > ATTR CLASS DRI VER REVI S| ON

Class Driver Class Spec Major Version

<CLASS _NAME > ATTR
CLASS_DRI VER CLASS_SPEC MAJOR_VERSI ON

Class Driver Class Spec Minor Version

<CLASS NAME > ATTR_
CLASS_DRI VER _CLASS_SPEC M NOR_VERSI ON

Driver Identification

Specific Driver Description

<CLASS NAVE
> ATTR_SPECI FI C_DRI VER_DESCRI PTI ON

Specific Driver Prefix

<CLASS _NAME > ATTR SPECI FI C_DRI VER PREFI X

Specific Driver Locator

<CLASS _NAME > ATTR SPEC! FI C_DRI VER LOCATOR

Specific Driver Vendor

<CLASS NAME > ATTR SPECI FI C_DRI VER VENDOR

Specific Driver Revision

<CLASS_NAME >_ATTR _SPEC!I FI C_DRI VER_REVI SI ON

Specific Driver Class Spec Major Version

<CLASS NAME > ATTR_
SPECI FI C_DRI VER _CLASS_SPEC MAJOR VERSI ON

Specific Driver Class Spec Minor Version

<CLASS_NAME > ATTR
SPECI FI C_DRI VER_CLASS_SPEC_M NOR_VERSI ON

Driver Capabilities

Supported Instrument Models

<CLASS_NAMVE
> ATTR_SUPPORTED_| NSTRUVENT MODELS

Class Group Capabilities

<CLASS_NAME > ATTR GROUP_CAPABI LI Tl ES

Instrument ldentification

I nstrument M anufacturer

<CLASS _NAME > ATTR | NSTRUVENT MANUFACTURER

I nstrument Model

<CLASS NAME > ATTR | NSTRUVENT MODEL

Instrument Firmware Revision

<CLASS_NAME
> ATTR | NSTRUVENT FI RWAARE_REVI S| ON

Advanced Session | nformation

Logica Name

<CLASS NAME > ATTR LOG CAL_NAVE

I/0O Resource Descriptor

<CLASS _NAME > ATTR | O RESOURCE_DESCRI PTOR
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Tablen+4-5. <ClassName> C Attributes Hierarchy

Category or Generic Attribute Name C Defined Constant

Driver Setup <CLASS_NAME > ATTR DRI VER SETUP

15.10 Appendix A: IVI Specific Driver Development Guidelines Layout
Each V1 Specific Driver Development Guidelines appendix shall contain the subsections:

A.1lIntroduction
A.2 Disabling Unused Extension Groups
A.3 through n Special Considerationsfor ... (optional)

Section A.2 contains an entry for each extension group. The special consideration sections contain
information about any topic of interest to IVI driver writers. For example, how to implement instrument
class required features for instruments that do not follow the model assumed in the specification.

15.11 Appendix B: Interchangeability Checking Rules Layout
Each Interchangeability Checking Guidelines appendix shall contain the subsections:

B.1 Introduction
B.2 When to Perform Interchangeability Checking
B.3 Interchangeability Checking Rules

Section B.3 shall contain the names of every base and extension in bold on a separate. Each of these names
shall be followed by one or more paragraphs describing the driver’s behavior for that group.

15.12 Appendix C: ANSI C Include File

Include atemplate include file that contains prototypes and definitions for all functions, attributes, attribute
values, and error codes that the IVI instrument class specification defines. The definitions necessarily do
not represent a complete interface for an instrument class compliant driver. IV driver writers will include
the declarations appropriate for their driversin the actual driver includefile.

15.13 Appendix D: COM IDL File

Include the IDL the represents what was described in the instrument class specification. VI driver writers
can expect the IDL to compileinto ausabletype library.
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16. Expressing Tone
Grammatically, auxiliaries are added before verbs to express tone. Be precise when using auxiliaries so the
reader is never confused about the intent of the specification. Omitting an appropriate auxiliary can be as
confusing as the wrong one.
16.1 Requirement
The auxiliaries shown in Table 16-1 shall be used to indicate requirements strictly to be followed in order
to conform to the specification and from which no deviation is permitted.
Table 16-1 Requirement
Auxiliary Equivalent expressionsfor usein exceptional cases
shall isto
isrequired to
itisrequired that
hasto
only ... is permitted
itisnecessary
shall not is not allowed [permitted] [acceptable] [permissible]
isrequired to be not
isrequired that ... be not
isnot to be
Do not use “must” as an alternative for “shall”. Do not use “may not” instead of “shall not” to expressa
prohibition. To express adirect instruction, for example referring to stepsto be taken in atest method, use
the imperative mood in English.
16.2 Recommendation

The auxiliaries shown in Table 16-2 shall be used to indicate that among several possibilitiesoneis
recommended as particularly suitable, without mentioning or excluding others, or that a certain course of
action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course
of action is deprecated but not prohibited.

Table 16-2 Recommendation

Auxiliary Equivalent expressionsfor usein exceptional cases
should itisrecommended that

ought to
should not itisnot recommended that

ought not to

IVI-3.4: API Style Specification 48 IVl Foundation



16.3 Permission

The auxiliaries shown in Table 16-3 are used to indicate a course of action permissible within the limits of
the specification.

Table 16-3 Permission

Auxiliary Equivalent expressionsfor usein exceptional cases
may is permitted

isalowed

is permissible
need not itisnot required that

no ... isrequired

Do not use “possible” or “impossible” in this context. Do not use “can” instead of “may” in this context.

“May” signifies permission expressed by the standard, whereas “can” refersto the ability of a user of the
standard or to apossibility open to him.

16.4 Possibility and Capability

The auxiliaries shown in Table 16-4 are used for statements of possibility and capability, whether material,
physical or causal.

Table 16-4 Possibility and Capability

Auxiliary Equivalent expressionsfor usein exceptional cases

can be ableto
thereisapossibility of
itispossibleto

cannot be unable to

thereis no possibility of
itisnot possibleto
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