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3. General Membership Meeting

3.1 General Meeting Info:

Date of Meeting:
July 29th, 1999



Chairperson:
Scott Rust
Minutes Prepared By:
Scott Rust

3.2 Voting Members Present

The following voting members were present at the General Membership meeting.

Name
Company

Yohei Hirakoso
Advantest

John Lukez
Anritsu Company

David Pittman
CACI-ASG

Joe Mueller
HP

David Howarth
Keithley

Joseph M. Schachner
LeCroy

Andre Ngkonchin
Lockheed Martin

Carl Olen
Lucent Technologies

Wes Barnishan
Marconi Integrated Systems

Jon Bellin
National Instruments

Dan Masters
Racal Instruments

Paul Stevens
Raytheon Systems Co.

Jochen Wolle
Rhode & Schwarz

Bill Meredith
Rockwell Collins

Teresa Lopes
Teradyne

Ion Neag
TYX

Kirk Fertitta
Vektrex

17 Voting Member Representatives are in attendance at the General Business meeting which satisfies the requirements for a quorum.

3.3 Review of January Meeting Minutes

· A correction was made Ron Wolfe’s email address.

· The group unanimously approved the amended January meeting minutes.

3.4 Presentation From Bill Birurakis – Chief Engineer Navy ATE

Bill gave a presentation regarding the requirements for the new NxTest initiative.  The presentation is located on the IVI Foundation web site.  The presentation included questions regarding the IVI Foundation goals and timeframes.  Paul Salopek will lead a working group to answer the questions from the presentation.  He will do the following:

· Identify the questions from the presentation.

· Confirm the questions with Bill Birurakis.

· Send the questions to the IVI Foundation general membership

· Form a team of members to draft a response

· Post the response for review to the general membership via the email list server.

· After consensus send a formal response to Bill Birurakis

· Arrange a conference call to review the response and answer questions.

3.5 Presentation From Carl Olen – Lucent Technologies

Carl gave a presentation regarding recommendations to the IVI Foundation from a customer’s view.  The presentation is located on the IVI Foundation web site.

Jochen Wolle from R&S suggested that we look at new processes such as those used by the SCPI consortium to help accelerate and facilitate the development of new specifications.  

Carl suggested that 100% backward compatibility is not always a requirement, but would rather minimize the maintenance pain.

3.6 Timeline for approving class specifications

The group needs to define the milestones and timeframes for the 5 class specifications that have been modified.  The IviPower specification has received the most modification and should be on a different schedule.  The milestones are:

· Milestone 1:  Post a draft specification for the membership to review.

· Milestone 2:  Membership to review and provide feedback (4 weeks after Milestone 1).

· Milestone 3:  Act on feedback and post spec for a fax vote (2 weeks after Milestone 2).

· Milestone 4:  Close the fax vote and notify the membership of the results (2 weeks after Milestone 3)

Milestone 1 start dates for the class specifications

IviScope – Srdan Zirojevic (NI) - August 9th
IviDmm – Glenn Burnside (NI) - August 9th
IviSwtch – Srdan Zirojevic (NI) - August 9th
IviFgen – Peter Richardson (MTS) – August ???

IviPower – Glenn Burnside (NI) and Ryan Kinney (AT) – September 13th. 

3.7 Chairperson for the IviPower Working Group

Ryan Kinney will become the chairperson for the IviPower working group.

3.8 Chairperson for the IviSwtch Working Group

Both GenRad and Racal Instruments have expressed interest in becoming the chairperson for the IviSwtch Working group.  There was a motion that they become co-chairs.   There was also a motion to table the issue until the next general membership.  The first motion was tabled.  We will pick this issue up at the next meeting.

GenRad and Racal Instruments will be informed that their presence at the next meeting and their work on the specs will heavily influence our decision at the next meeting.

3.9 MSS sub-groups

The MSS Working Group created the following sub-groups and identified people to work on them.

· Asset Configuration Sub-group – Harmonize between APIs to IVI-MSS asset server, IVI-COM, IVI.INI, and IVI Factory discussions.  Also to include threading and events.

Working group members are:  Roger Oblad (leader), Jon Bellin, Jochen Wolle, John Harvey, Teresa Lopes, Daniel Eriksson, Kirk Fertitta, David Fuller.

· Signal Interface Sub-group – Discuss how signal interfaces fit into IVI-MSS

Working group members are:  Dave Ptacek, Roger Oblad, Ron Taylor, (leader to be determined later)  

· Common Code Support Model Sub-group – Discussion on the support model for common code that we require to handle shared components. 

Working group members are: Pat Johnson (leader), Dave Ptacek, Roger Oblad, Daniel Eriksson, Bob Stern, 
Action Item: Roger has the action item to post the above list of sub-groups to the IVI list server and solicit working group members.
Roger has volunteered to host an interim meeting of the Asset Configuration Sub-group in September in Santa Rosa.

3.10 New class specification working groups

Need to identify which class specifications to work on next and define a timeline to do so.  We have spun off some working groups from the first 5 such as RF Signal Generator and AC Power Supply.  The following is list of the working groups other than the first five:

Working Groups Currently in Progress

· Power Meter  (John Lukez – Anritsu)

· Spectrum Analyzer  (Neil Shah – Lucent)

· Counter/Timer  (Kosta Ilic – NI)

· Digital  (Teresa Lopes – Teradyne)
Initial Investigation and Team Identification

· RF Signal Generator  (Jochen Wolle – R & S)

· Scanning DMM  (David Howarth – Keithley)

· AC Power Supply  (Ryan Kinney – AT)

Identified but Not Started 

· Network Analyzer  (10)

· Bus Emulator  (8)

· Vector Signal Analyzer  (8)

· Logic Analyzer  (5)

· Simple Analog I/O  (4)

· Synchro/Resolvers  (2)

· Precision DAQs  (1)

· Noise Figure Meter  (1)

· Audio Analyzer  (1)

· Set Point Controller  (0)

· Voltage Comparator  (0)

· Time Stamp  (0)

The numbers in parenthesis represent the votes of companies at the meeting for the instruments they think are important.  Each company could vote for up to three instruments.

3.11 VXIplug&play Liaison Report – Ron Wolfe

VISA activity picked up in the last few months.  Met three weeks ago in Austin.  Working to extend VISA in the following ways:

· Functionality

· New interfaces – Ethernet, 1394, USB

· Plug-in architecture for VISA to allow mixing/matching I/O interfaces from different vendors

Ron will take recommendation back to VISA working group to understand IVI Foundation’s concerns regarding mixing/matching and COM.

3.12 SCPI Liaison Report – Jochen Wolle

No meeting.  One phone conference on SCPI COM.  SCPI meeting scheduled in Munich for the week before the November IVI Foundation meeting. 

3.13 New Membership Applications

Serco Test Systems – Voting Member

The MathWorks, Inc. – Associate Member

CERP-AIGER Program – Associate Member

Shaanxi Hitech Electronic Co. Ltd. – Associate Member

Allied Signal – Associate Member

SIRTI – Associate Member

All the applications were approved unanimously.

3.14 Promotions

Scott Rust noted that the world has not heard much from the IVI Foundation since the original announcement.  The Foundation needs to communicate better with the industry and the media.

Jochen Wolle suggested holding a press conference at the November meeting in Munich.

Scott Rust suggested a press release. Topics could include current membership roster, 1st year anniversary, current status.

Joe Mueller suggested that we form a working group.  Members:  Scott Rust (NI) (leader), Kevin Borchert (AT), Carl Olen (Lucent), Kirk Fertitta (Vektrex), Dave Howarth (Keithley). 

3.15 Web Site

Carl Olen suggested that we open up the Web site to the general public.  Concern was expressed that some of the discussion between members might best be kept within the Foundation. 

Recommendations:

· Set up open discussion area for each working group

· Grant posting authority to each working group leader

· General feedback/inquiry area

· Make minutes public even before they are approved

· Instructions on how to configure a browser to subscribe to a particular working group’s page

· Look at other consortium’s web sites:  W3C.org, apache.org, linux.org

Private discussions should be held via e-mail

Kevin Rea volunteered to work with the web consultant to implement the recommendations.

3.16 IVI Foundation as a Legal Entity

Joe Mueller suggested that we are getting large enough that we might want to go “legal”.  Is necessary if we want to own reuse code.

Scott Rust will do preliminary investigation.

Mike Mailsich (Navy, Lakehurst) just went through this process for the TDC.

3.17 Lunches at the November Meeting – Jochen Wolle

Meetings will be at R&S training center. Shuttle bus from hotel. R&S will provide lunch.

3.18 Winter Meeting

National Instruments volunteered to host the meeting in Austin.  Last week of January is the tentative date.  

Action Item:  Scott Rust will poll the group via the listserver.


4. IviPower Working Group

4.1 General Meeting Info:

Date of Meeting:
July 26th, 1999 and July 28th, 1999



Chairperson:
Wes Barnishan
Minutes Prepared By:
Scott Rust (7-26-99), Srdan Zirojevic (7-28-99)

4.2 Meeting Attendees:

Name
Company

Wes Barnishan
Marconi Integrated Systems

Ryan Kinney
HP

Glenn Burnside
National Instruments

Srdan Zirojevic
National Instruments

4.3 Topics To Be Discussed:

In the following list, items that appear in green have been completed by the working group. Action items appear in yellow.

Items Closed as of last meeting:

1. IVIPOWER02 – Attributes in the spec that are not supported by the instrument

2. IVIPOWER23 – Multi-phase power supplies

3. IVIPOWER09* - Remove the AC Current extension

Items generally agreed on between meetings:

4. IVIPOWER04 – The name and behavior of the IviPowerDisconnectOutput function and IVIPOWER_OUTPUT_CONNECTED attribute

Items to be agreed on this meeting:

5. IVIPOWER09a – The attributes and functions for output limits

6. IVIPOWER09b – The attributes and functions for DC output

7. IVIPOWER09c – The attributes and functions for AC output

8. IVIPOWER17/IVIPOWER21 – The valid ranges for user-defined waveforms

9. IVIPOWER01 – Including Slew Rates in the specification

10. IVIPOWER05 – The fundamental Behavior Model

11. IVIPOWER12 – How to set the output range

12. IVIPOWER07/IVIPOWER10 – The interface for the IviPowerTransient extension

13. IVIPOWER22 – Usage of the word “waveform” when referring to transients

14. IVIPOWER11/IVIPOWER16 – The interface for taking simultaneous and multiple point measurements

15. IVIPOWER13 – How to set the measurement range

16. IVIPOWER15a – The definition of phase

17. IVIPOWER15b – The definition of transient phase

18. IVIPOWER15c – Phase trigger synchronization

4.4 Record of Discussions:

Item #1, #2, #3, and #4:  

Glenn Burnside reviewed what the group had agreed to.

Item #5, #6, #7:  IVIPOWER09a/b/c

In general, the group likes the proposal for handling the limits.  It appears that there are very few instruments that support both the AC and DC extensions.  The group feels that we should have separate classes for AC and DC power supplies.  At this point we are going to look at the other agenda items, associate them with either AC or DC supplies, and reprioritize.

Action Item:  Need to determine prefixes for the two classes.
Action Item:  Need to look at attr names, function names, and parameter names after we regroup the DC and AC classes.
DC and AC Issues:

IVIPOWER09a – The attributes and functions for output limits

IVIPOWER09b – The attributes and functions for DC output

IVIPOWER05 – The fundamental Behavior Model

IVIPOWER12 – How to set the output range

IVIPOWER11/IVIPOWER16 – The interface for taking simultaneous and multiple point measurements

IVIPOWER13 – How to set the measurement range

IVIPOWER07/IVIPOWER10 – The interface for the IviPowerTransient extension 

Questions regarding DC supplies

· Research project to determine if DC power class should include the transient extension.  HP has only 1 DC family that supports the extension.

DC Only Issues:

IVIPOWER09b – The attributes and functions for DC output

AC Only Issues:

IVIPOWER09c – The attributes and functions for AC output

IVIPOWER17/IVIPOWER21 – The valid ranges for user-defined waveforms

IVIPOWER01 – Including Slew Rates in the specification

IVIPOWER22 – Usage of the word “waveform” when referring to transients

IVIPOWER15a – The definition of phase

IVIPOWER15b – The definition of transient phase

IVIPOWER15c – Phase trigger synchronization

IVIPOWER09b – The attributes and functions for DC output

Below is the current proplsa for the DC Power Supply class.

Table 3-1.  Ivi DC Power Supply Attributes


Name
Data
Type

Access
Channel-Based

Description

VOLTAGE_LEVEL
ViReal64
R/W
Yes
Specifies the voltage level the power supply attempts to generate.  The units are volts.

OVP_ENABLED
ViBoolean
R/W
Yes
Specifies whether the power supply provides over-voltage protection. When you set this attribute to VI_TRUE, the power supply disables the output if the output voltage exceeds the voltage you specify with the OVP_LIMIT attribute. When you set this attribute to VI_FALSE, the OVP_LIMIT attribute does not effect the behavior of the power supply.  (A few instrument allow only VI_TRUE.)

OVP_LIMIT
ViReal64
R/W
Yes
Specifies the peak voltage the power supply allows. The units are volts.  If the OVP_ENABLED attribute is set to VI_TRUE, the power supply disables the output if the output voltage exceeds the voltage you specify with this attribute.  If the OVP_ENABLED attribute is set to VI_FALSE, this attribute has no effect on instrument behavior.

CURRENT_LIMIT
ViReal64
R/W
Yes
Specifies the peak current limit of the power supply’s output. When the CURRENT_LIMIT_BEHAVIOR attribute is set to IVIPOWER_VAL_CURRENT_TRIP, the power supply disables output when the peak output current exceeds the value of this attribute.  When the CURRENT_LIMIT_BEHAVIOR attribute is set to IVIPOWER_VAL_CURRENT_REGULATE, the power supply decreases the output voltage until the peak output current is within the limit specified by this attribute.

CURRENT_LIMIT_BEHAVIOR
ViInt32
R/W
Yes
Specifies the behavior of the power supply’s current limit. When this attribute is set to IVIPOWER_VAL_CURRENT_TRIP, the power supply disables output when the rms output current exceeds the value of the CURRENT_LIMIT attribute.  When this attribute is set to IVIPOWER_VAL_CURRENT_REGULATE, the power supply decreases the output voltage until the rms output current is within the limit the CURRENT_LIMIT attribute specifies.

OUTPUT_ENABLED
ViBoolean
R/W
Yes
Specifies whether the power supply can source a signal on the channel.

IviPower Attribute Values

Table 3-2.  IVIPOWER_ATTR_CURRENT_LIMIT_BEHAVIOR Values

Name
Description

CURRENT_REGULATE
The CURRENT_LIMIT attribute specifies a peak output current at which to regulate the output.

CURRENT_TRIP
The CURRENT_LIMIT attribute specifies a peak output current at which to disable the output.

IviPower Functions

IviPower_ConfigureOutputEnabled(ViSession vi,
ViConstString channelName,
ViBoolean enabled)

IviPower_ConfigureOVP(ViSession vi,
ViConstString channelName,
ViBoolean ovpEnabled,
ViReal64 ovpLimit,);

IviPower_ConfigureCurrentLimit(ViSession vi,
ViConstString channelName,
ViInt32 currentLimitBehavior,
ViReal64 currentLimit)

IviPower_ConfigureVoltageLevel(ViSession vi,
ViConstString channelName,
ViReal64 level)

IviPower_Initiate(ViSession vi)

IviPower_Abort(ViSession vi)

IviPower_QueryOutputProtection(ViSession vi,
ViConstString channelName,
ViBoolean* voltageTripped,
ViBoolean* currentTripped)

IviPower_ResetOutputProtection(ViSession vi,
ViConstString channelName)
IVIPOWER09c – The attributes and functions for AC output

Discussion of whether to have a mode attribute for AC supplies so that we could in the future support AC current supplies.   The group said that if we support AC current in the future, it would probably be a separate class.  Therefore we should name this class something like ACV to identify that it is for AC voltage supplies.  

Below is the current proposal for the AC Power Supply class

Table 3-1.  Ivi AC Power Supply Attributes


Name
Data
Type

Access
Channel-Based

Description

OVP_ENABLED
ViBoolean
R/W
Yes
Specifies whether the power supply provides over-voltage protection. When you set this attribute to VI_TRUE, the power supply disables the output if the output voltage exceeds the voltage you specify with the OVP_LIMIT attribute. When you set this attribute to VI_FALSE, the OVP_LIMIT attribute does not effect the behavior of the power supply.  (A few instrument allow only VI_TRUE.)

OVP_LIMIT
ViReal64
R/W
Yes
Specifies the peak voltage the power supply allows. The units are volts.  If the OVP_ENABLED attribute is set to VI_TRUE, the power supply disables the output if the output voltage exceeds the voltage you specify with this attribute.  If the OVP_ENABLED attribute is set to VI_FALSE, this attribute has no effect on instrument behavior.

CURRENT_LIMIT
ViReal64
R/W
Yes
Specifies the RMS current limit of the power supply’s output. When the CURRENT_LIMIT_BEHAVIOR attribute is set to IVIPOWER_VAL_CURRENT_TRIP, the power supply disables output when the RMS output current exceeds the value of this attribute.  When the CURRENT_LIMIT_BEHAVIOR attribute is set to IVIPOWER_VAL_CURRENT_REGULATE, the power supply decreases the output voltage until the RMS output current is within the limit specified by this attribute.

CURRENT_LIMIT_BEHAVIOR
ViInt32
R/W
Yes
Specifies the behavior of the power supply’s current limit. When this attribute is set to IVIPOWER_VAL_CURRENT_TRIP, the power supply disables output when the rms output current exceeds the value of the CURRENT_LIMIT attribute.  When this attribute is set to IVIPOWER_VAL_CURRENT_REGULATE, the power supply decreases the output voltage until the rms output current is within the limit the CURRENT_LIMIT attribute specifies.

OUTPUT_ENABLED
ViBoolean
R/W
Yes
Specifies whether the power supply can source a signal on the channel.

WAVEFORM
ViInt32
R/W
Yes
Specifies the AC waveform the power supply generates.

Defined values: IVIPOWER_VAL_WAVEFORM_SINE IVIPOWER_VAL_WAVEFORM_SQUARE

AMPLITUDE
ViReal64
R/W
Yes
Specifies the amplitude of the waveform the power supply generates. The units are volts RMS.

DC_OFFSET
ViReal64
R/W
Yes
Specifies the DC offset of the waveform the power supply generates. The units are volts.

FREQUENCY
ViReal64
R/W
Yes
Specifies the frequency of the generated waveform. The units are hertz.

START_PHASE
ViReal64
R/W
Yes
Specifies the initial phase of the generated waveform relative to an internal reference. The units are degrees.

AC IviPower Attribute Values

Table 3-2.  IVIPOWER_ATTR_CURRENT_LIMIT_BEHAVIOR Values

Name
Description

CURRENT_REGULATE
The CURRENT_LIMIT attribute specifies an RMS output current at which to regulate the output.

CURRENT_TRIP
The CURRENT_LIMIT attribute specifies an RMS output current at which to disable the output.

Table 3-2.  IVIPOWER_ATTR_ACV_WAVEFORM Values

Name
Description

WAVEFORM_SINE
Specifies a sinusoidal voltage output. 

WAVEFORM_SQUARE
Specifies a square wave voltage output.

AC IviPower Functions

IviPower_ConfigureOutputEnabled(ViSession vi,
ViConstString channelName,
ViBoolean enabled)

IviPower_ConfigureOVP(ViSession vi,
ViConstString channelName,
ViBoolean ovpEnabled,
ViReal64 ovpLimit,);

IviPower_ConfigureCurrentLimit(ViSession vi,
ViConstString channelName,
ViInt32 currentLimitBehavior,
ViReal64 currentLimit)

IviPower_ConfigureACV(ViSession vi,
ViConstString channelName,
ViInt32 waveform,
ViReal64 amplitude,
ViReal64 offset,
ViReal64 frequency,
ViReal64 startPhase);

IviPower_Initiate(ViSession vi)

IviPower_Abort(ViSession vi)

IviPower_QueryOutputProtection(ViSession vi,
ViConstString channelName,
ViBoolean* voltageTripped,
ViBoolean* currentTripped)

IviPower_ResetOutputProtection(ViSession vi,
ViConstString channelName)

Item #8  IVIPOWER17/IVIPOWER21 – The valid ranges for user-defined waveforms

The group reviewed the proposal from the summary document.  The group agrees with the proposal for this issue.

 Item #9 IVIPOWER01 – Including Slew Rates in the specification

The group agreed that slewing is an AC concept.  Not all AC power supplies implement slewing, but it is common enough that it should be included in the specification.  Therefore, it should be an extension.  NI wanted to defer the issue.  HP feels that it is very important and should be included now.  The group feels that we should have a “slewing” extension that contains a function that sets the slew rate for an instrument setting such as… 

IviPower_ConfigureSlewRate (vi, channel, settingID, slewRate);

There would be an additional sub-extension for each setting that could be slewed.  The sub-extension would contain and attribute that configures the slew rate of the instrument setting, such as IVIPOWER_ATTR_VOLTAGE_SLEW_RATE.

Item#10 IVIPOWER05 – The fundamental Behavior Model

The group agrees in general with the current proposal.  However, we now need two behavior models – one for AC and one for DC.  And, they will be significantly different than the current proposal.

Glenn Burnside (NI) – Action Item:  Propose behavior models for the AC and DC Power classes.
Item#11 IVIPOWER12 – How to set the output range

NI’s proposal was based on the assumption that there are two types of power supplies – ones that have a manual range, and ones that have only auto.  However, we now understand that Keithley has both.  Keith Suhoza said that the 90% case is that the user sets the manual value.  Therefore, he feels that the current proposal is acceptable.  The proposal is to have an API for setting manual ranges.  The instruments that have only auto use the manual value that the user supplies for range checking only and do not configure the instrument.

Prefix_ConfigureOutputRange (vi, channel, rangeType (V/A), range);

Item#12 IVIPOWER07/IVIPOWER10 – The interface for the IviPowerTransient extension

Glenn Burnside presented NI’s proposal on this issue.  The original specification was way off base for this issue.  

The group agrees with NI’s proposal.  The proposal works for both AC and DC.   Will have to split them.  The items that can be “transient’d” for AC and DC are:

DC transientable instrument setting:

OVP_ENABLED

OVP_LIMIT

CURRENT_LIMIT_BEHAVIOR

CURRENT_LIMIT

VOLTAGE_LEVEL

DWELL_TIME

AC transientable instrument setting:

OVP_ENABLED

OVP_LIMIT

CURRENT_LIMIT_BEHAVIOR

CURRENT_LIMIT

WAVEFORM
AMPLITUDE

OFFSET

FREQUENCY

START_PHASE

DWELL_TIME

After we define the slew rates, each Slew Rate setting goes here.
Item#13 IVIPOWER22 – Usage of the word “waveform” when referring to transients

Item #13 is no longer an issue now that the group agrees with the IVIPOWER07/10 proposal.

Item#14 IVIPOWER11/IVIPOWER16 – The interface for taking simultaneous and multiple point measurements

Glenn Burnside described NI’s proposal for the issue.  The proposal is close.  However, the group has identified the following issues with the proposal

· It is missing an easy way to handle the easy get a single measurement approach.

· Persistence of measurements in simultaneous mode, or having to individually disable measurements in order to get ready for the next simultaneous measurement with a different set of measurements. 

 Question was raised if it would be possible to have a read function that also performs the configuration.   There was a discussion of the problems of putting configuration and initiate in a single function. It may or may not be a problem here.

The proposal:

Prefix_ConfigureMeasurement (vi, channel, measurementFn);

// the specification only guarantees that this measurementFn is currently enabled. This function might disable other measurement functions on the instrument. Also, this configuration applies to both single-point and multiple point measurements. 

Prefix_ConfigureMeasurementGroup (vi,channel, n, measArray[ ]);

// the specification only guarantees that the specified array of measurementFn is currently enabled. This function might disable other measurement functions on the instrument. Also, this configuration applies to both single-point and multiple point measurements. 

Prefix_ConfigureMeasurementRange (vi, channel, measType (VOLT/CURR), range);

Prefix_InitiateMeasurement (vi);

Prefix_FetchMeasurement (vi, channel, measFn, maxTime, &reading);// fetch existing

Prefix_Measure (vi, channel, measFn, maxTime,&reading); // includes configuration & initiation & fetching

For the array measurements (multipoint measurements), the configuration is the same;

The proposed fetch function is:

Prefix_FetchWaveformMeasurement (vi, channel, measFn, maxTime, numPts, array[]);

The group agrees that this is a tentative proposal (for the chosen name "FetchWaveformMeasurement) and to make the final decision at the specification review/approval time. It might be useful to use the API for other measurements that are not necessarily best described as waveform measurements. (e.g. harmonics).

Valid measurement types are:

DC and AC (action item is to split the list by the specification):

Table1-3.  measurementFunction parameter Values

Name
Description

VAL_DC_VOLTAGE
Specifies that the measurement to be configured or returned to the user is the DC Voltage measurement.

VAL_AC_VOLTAGE
Specifies that the measurement to be configured or returned to the user is the AC Voltage measurement.

VAL_AC_PLUS_DC_VOLTAGE
Specifies that the measurement to be configured or returned to the user is the AC plus DC Voltage measurement.

VAL_DC_CURRENT
Specifies that the measurement to be configured or returned to the user is the DC Current measurement.

VAL_AC_CURRENT
Specifies that the measurement to be configured or returned to the user is the AC Current measurement.

VAL_AC_PLUS_DC_CURRENT
Specifies that the measurement to be configured or returned to the user is the AC plus DC Current measurement.

VAL_DC_POWER
Specifies that the measurement to be configured or returned to the user is the DC Power measurement.

VAL_AC_POWER
Specifies that the measurement to be configured or returned to the user is the AC Power measurement.

VAL_FREQUENCY
Specifies that the measurement to be configured or returned to the user is the Frequency measurement.

Item #15 IVIPOWER13 – How to set the measurement range

Srdan discussed some ideas for this issue.   The group agreed to the following

· Have a configure a measurement range function.   

· It takes a channel, measurement family (voltage/current), and the range value.

· There is a current range and voltage range attributes.

Will be written up with the proposal for the previous issue.

Item #16/17/18 IVIPOWER15a/b/c – Phase issues.

Glenn & Ryan will try to research other AC power supplies and establish the common use/implementation of the phase transients/triggers/settings.


5. IviScope Working Group

5.1 General Meeting Info:

Date of Meeting:
July 27th, 1999



Chairperson:
Rick Hester
Minutes Prepared By:
Scott Rust and Rick Hester

5.2 Meeting Attendees:

Name
Company

Rick Hester
Hewlett-Packard Company

Joseph Schachner
LeCroy

Srdan Zirojevic
National Instruments

Scott Rust
National Instruments

Topics To Be Discussed:

1. Issues from last meeting with general agreement or little complexity

2. Scope 15 – Configure Trigger Source

3. Scope 02 – Trigger Delay

4. Scope 36 – Trigger source in extension group

5. Scope 07,09 – trigger coupling

6. Scope 08 – TRIGGER_SOURCE
7. Scope 22 – TvTrigger
8. Scope 23 – Glitch Trigger Attributes

9. Scope 33 – Coercion information.

10. New issues brought up during discussion.

5.3 Record of Discussions:

Item #1:  Issues from the last meeting with general agreement

Scope 01 Set Attribute

The group agreed to remove the sentences regarding setting attributes individually.

Scope 03 Trigger Type Attribute

This issue no longer applies.

Scope 04 HORIZONTAL_SAMPLE_RATE
The edits were approved.

Scope 05 BANDWIDTH
Changed attribute to ATTR_MAX_INPUT_FREQUENCY.  The edits were approved.

Scope 06 INPUT_IMPEDANCE
Changed removed the defined values for the attribute.  The edits were approved.  However, the group needs to decide on how and where in the spec to describe coercion of attribute values.  Rounding rules for ViReal64 values that do not allow coercion.
Scope 10 Attribute Defined Values

The VAL_GND is mentioned in the exceptions for the compliance. The edits were approved.

Scope 11 & 19 Software Trigger Functions

Software triggering has been removed from the specification. The edits were approved.

Scope 12 Configure Chan Characteristics

BW parameter should be a ViReal64 and the parameter name is changed to maxInputFrequency.  The edits were approved.

Scope 13 Configure Vertical

Discussion of moving some of the parameters from IviScope_ConfigureVertical to IviScope_ConfigureChanCharacteristics.  The group agreed to not make a change.

Scope 14 Actual Record Length

Added text to describe that the spec assumes that all enabled channels have the same record length.  Instruments that allow for different record lengths on different enabled channels must handle this feature in an instrument specific manner.  Modified the driver developer guidelines section regarding the purpose of the attributes.  The group agreed to the changes.

Scope 16 Read Waveform

Added text to describe that the spec assumes that all enabled channels have the same record length.  Instruments that allow for different record lengths on different enabled channels must handle this feature in an instrument specific manner.  Modified the driver developer guidelines section regarding the purpose of the attributes.  The group agreed to the changes.

The group found some problems with interpolation.  The definition does not fit what LeCroy scope do.  On a LeCroy scope does not acquire a point, the scope does not interpolate a point for that element in the record.  HP does not think that the model fits their scopes either.  Rick Hester and NI will research the issue this week.  It looks like the definition may need to change.

Further investigation determined that the HP scopes do use interpolation to fill missing data. LeCroy input was that since this was an extension group that this was ok.

Scope 17 Acquisition Status

The group agrees to the changes.

Scope 18 Abort

Changed the error code to IVISCOPE_ERROR_CANNOT_ABORT.  The group agrees to the changes.

Scope 20 Behavior Model

Minor modifications to the spec edits.  The group agrees to the changes.

Scope 21 Fetch Waveform

The group agrees to the changes.

Scope 24 Width Trigger Compliance

Fix to a typo.  The group agrees to the changes.

Scope 25 WaveformMeasExtension Group Multi-channel

The group agreed to defer the issue.  We would like to add an extension for this feature in the near future.  There is a lot of interest is adding this extension soon.

Scope 26 WaveformMeas Extension Group

Minor modifications to the text regarding rise-time, fall-time, and cycle measurements.  Also, added measurement types for preshoot and overshoot. The group agrees to the changes.

Scope 27 WaveformMeas Attributes

Want to not allow coercion of the reference level attributes.  The group agreed to the change.

Scope 28 MinMax Waveform Behavior Model

The group agreed to add text regarding acquisition complete to the Behavior Model section of the MinMax Extension group.  The group updated the specification at the meeting.

Scope 29 MinMax Waveform Compliance

No change is necessary.

Scope 30 & 31 Probe Attenuation

Moved the probe attenuation from miscellaneous to a new extension.  The group agreed to the changes.

Scope 32 NUM_AVERAGES
Removed the IVISCOPE_VAL_INFINITE from the specification.

Scope 34 Implementation Guidelines

Removed all occurrences of state-caching and placed that information in the implementation guidelines section for driver developers that implement state-caching.

Scope 35 Misc. Section

Removed the miscellaneous section.  Created extension groups for interpolation, continuous acquisition, probe attenuation, sample mode, trigger modifier, autosetup, .

We agreed to add the high-level configuration functions to continuous acquisition, and trigger modifier extension groups – Iviscope_ConfigureTriggerModifier, IviScope_ConfigureContinuousAcquisition.  
Item #2: Scope 15 – Configure Trigger Source

Location of the trigger source parameter was moved to the individual trigger configuration routines.

Need to add to description of TRIGGER_SOURCE attribute -

This attribute affects the instrument operation only when the trigger type attribute is set to one of the following values:  IVI_SCOPE_EDGE_TRIGGER, IVI_SCOPE_WIDTH_TRIGGER, IVI_SCOPE_GLITCH_TRIGGER
Changes were made to runt triggering to reflect the addition of trigger source.

ACLineTrigger extension group was added

Item #3: Scope 02 – Trigger Delay

Added trigger delay to ConfigureHorizontal and then redfined function to ConfigureAcquisitionRecord and removed referencePosition. And changed ConfigureVertical to ConfigureChannel

Item#4: Scope 36 – Trigger source in extension group

This is really dealing with the specification of trigger coupling functions like LFREJECT and HFREJECT and NOISE_REJECT. It was originally only specified in the edge trigger configuration. 

Define coupling values: AC, DC, LF_Reject, HF_Reject, Noise_Reject.

Add a new function IviScope_ConfigureTriggerCoupling. And remove the triggerCoupling parameter from the IviScope_ConfigureEdgeTriggerSource
Item #5: Scope 07,09 – trigger coupling

Added text to implementation guidelines section, 19.9;

Item #6: Scope 08 – TRIGGER_SOURCE

Issue with some settings for external trigger. These are a subset of channel settings, and question was raised as whether the external trigger should be modeled as a channel.  Because these vary for instruments, these can be dealt with in an instrument specific manner.

Item #7 Scope 22 – TvTrigger

Modification of the TvTrigger functionality to better match to instrument operations.

Name changes, etc. Two functions were defined. 

Item #8: Scope 23 – Glitch Trigger Attributes 

 Modification to picture describing glitch trigger to add a “glitch greater than”.

 New attribute GLITCH_CONDITION., added glitchCondition parameter.

Issues To Be Resolved In the General Membership Meeting:

The group resolved all issues.  There are no issues upon which the General Membership needs to decide.

New issues brought up during discussion.

Created the following issues at the meeting

· Scope 38 – Want to move all defined values from extensions to the attribute they extend.  Need to figure out how to define compliance and the requirement to implement the extension to which the value is associated.

· Multi-Channel measurements were brought up as an important extension to work on for the next efforts on the scope class.



6. IviDMM Working Group

6.1 General Meeting Info:

Date of Meeting:
July 27th, 1999



Location:
Columbus, Ohio

Chairperson:
Glenn Burnside
Minutes Prepared By:
Scott Rust

6.2 Meeting Attendees:

Name
Company

Glenn Burnside
National Instruments

Scott Rust
National Instruments

Srdan Zirojevic
National Instruments




Keith Suhoza
Keithley

Rick Hester
HP

6.3 Topics To Be Discussed:

Items Closed as of last meeting:

19. IVIDMM03 - MaxTimeParameter in Read/Fetch functions

20. IVIDMM06 - Scanning DMM’s have been deferred

Items generally agreed on between meetings:

21. IVIDMM02 - The Miscellaneous Extension Group needs to be removed and placed in appropriate extension groups

22. IVIDMM01 - Including the Front/Rear Panel Terminal setting

23. IVIDMM10 - The auto-ranging interface

Items to be agreed on this meeting:

24. IVIDMM11 – Decide whether or not to remove the CalculateAccuracy function

25. IVIDMM08 - Decide whether or not to remove the software trigger

26. IVIDMM04 - Agree on the interface to the fundamental attributes

27. IVIDMM07 - Agree on the units of the resolution attribute

28. IVIDMM05 - Agree on the extensions for particular measurement types which require additional configuration parameters

29. IVIDMM09 – Auto Power Line Frequency

6.4 Record of Discussions:

6.4.1 Reviewed Items Closed at the Last Meeting

· Item #1:  IVIDMM03 - MaxTimeParameter in Read/Fetch functions

· Item #2:  IVIDMM06 - Scanning DMM’s have been deferred

The group was still in agreement.

6.4.2 Reviewed Items Agreed to Since the last meeting

Item #3:  IVIDMM02 - The Miscellaneous Extension Group needs to be removed and placed in appropriate extension groups

The group agreed to the new function groups and distribution of miscellaneous stuff.

There are two new extension groups (auto zero, powerline frequency) that don’t have high-level functions to configure the attributes that they define.  The group wants to define these functions.  Proposed names are:

· IviDmm_ConfigureAutoZero (vi, autoZero);

· IviDmm_ConfigurePowerLineFrequency (vi, powerLineFrequency);

Glenn Burnside (NI) to add the above functions to the corresponding extension groups.  

Item #4:  IVIDMM01 - Including the Front/Rear Panel Terminal setting

One option would be to have a class defined attribute with all instrument-specific values. The group decided to not make a change.  Instrument drivers should handle this feature in an instrument specific manner.

Item #5:  IVIDMM10 – The Auto-Ranging Interface

The group decided to not make a change.

6.4.3 Open Items

Item #6:  IVIDMM11 – Decide whether or not to remove the CalculateAccuracy function

The original proposal was to remove the function.  There was some discussion between Rick Hester and Paul Barton about significantly modifying the function name and description so that it represents what the function actually does.  

The group decided that the function has become so weak that it has very little value.  If you are worried about the accuracy, you would have to look at the spec sheets for the instrument anyway.  Therefore, the group decided to go ahead and remove the function.  

Item #7:  IVIDMM08 - Decide whether or not to remove the software trigger

In general, the class working groups have removed the software triggering stuff.  However, Rick Hester has pointed out that there are times when you use a DMM and switch that do not have HW handshaking that you might want to use software triggering to synchronize the instruments.

It seems that SW triggering might be more useful for DMMs and switches.  However, the original problems with SW triggering still exist.  The group feels that we should remove it, but want to ask the general membership.  Therefore we will pose the question in the Wednesday morning summary.
Item #11:  IVIDMM09 – Auto Power Line Frequency

Instruments that have a auto power line frequency do not support programmatic settings for this attribute.  There is only one instrument that we know of that has both auto and manual settings for this attribute.  Therefore, the group decided to not add this value for the attribute.

Item #9:  IVIDMM07 - Agree on the units of the resolution attribute

Rick stated that he feels that absolute units is better for the customer.  The group feels in general that absolute units is better.  Therefore we are leaning towards absolute units.  

However, there are a lot of problems of faking absolute units on instruments that only support digits.  The problem gets worse when you consider auto-ranging.  Some of the problems exist no matter if we choose digits or absolute units.  Instruments that do not allow you to query the auto-range value while auto-ranging typically are older instruments and use digits.  When auto-ranging on these instruments, you would have to get a measurement in order to determine the instrument range which is used to determine resolution setting.  The group decided that the behavior of resolution is instrument-specific while auto-ranging.

Item #8:  IVIDMM04 - Agree on the interface to the fundamental attributes

Glenn Burnside reviewed NI’s proposal.  After some discussion, the group decided to go with the divide and conquer approach with a main Configure function that sets the measurement type, range, and resolution.  Some measurements require additional configuration and we will have additional configuration functions to configure these additional settings.  

The group agreed to remove diode, continuity, and conductance measurements.

Glenn Burnside (NI) - For frequency measurements, we need to remove the min and max amplitude attributes and corresponding parameters in the configuration function.  They are replaced with a ATTR_FREQUENCY_VOLTAGE_RANGE attribute and frequencyVoltageRange parameter. 

Item #10:  IVIDMM05 - Agree on the extensions for particular measurement types which require additional configuration parameters

The temperature extensions are defined below:

Proposal for Extensions for specifying Temperature

Issue #
Title
Owner
Status

DMM 04
API for Configuring measurements
Zulfiqar Haider – NI
Open

Based on the research shown below, it seems reasonable to assume that most DMM’s that take temperature measurements support at least one type of transducer type: a thermocouple, a resistance temperature device (RTD), or a thermistor. Each transducer type in turn has a configurable set of properties that can be set or queried programmatically.  
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Proposed Changes to the Fundamental Capabilities Group

We propose to remove the IVIDMM_VAL_TEMP_C and the IVIDMM_VAL_TEMP_F defined values for the IVIDMM_ATTR_FUNCTION attribute from the IviDmm fundamental capabilities group and add the following defined value:

Attribute
Defined Value
Description

FUNCTION
VAL_TEMPERATURE
Sets the DMM to measure Temperature in Degrees Celsius

Proposed Functions and Capability Groups

This section proposes the set of extension groups that contain the attributes and functions that are required to take temperature measurements.

The table below defines new extension groups for the temperature measurement type.

Table 1. IviDmm Group Names

Group Name
Description

IviDmmTemperatureMeasurement
Extension Group: IviDmm with the capability to take temperature measurements with either a thermocouple, RTD, or a thermistor transducer type.

IviDmmThermocouple
Extension Group: IviDmm with the capability to measure temperature using a thermocouple.

IviDmmRTD
Extension Group: IviDmm with the capability to measure temperature using a temperature resistance device.

IviDmmThermistor
Extension Group: IviDmm with the capability to measure temperature using a thermistor.

IviDmmTemperatureMeasurement Extension

IviDmmTemperatureMeasurement Attributes

Table 1. IviDmmTemperatureMeasurement  Attributes


Name
Data
Type

Access
Channel-Based

Description

TEMP_TRANSDUCER_TYPE
ViInt32
R/W
No
Specifies the device used to measure the temperature. 

Defined Values:

IVIDMM_VAL_THERMOCOUPLE

IVIDMM_VAL_THERMISTOR

IVIDMM_VAL_2_WIRE_RTD

IVIDMM_VAL_4_WIRE_RTD

IviDmmTemperatureMeasurement Attribute Defined Values

Table 2 describes the defined values for IviDmmTemperatureMeasurement extension attributes.

Table 2. IviDmmTemperatureMeasurement Attribute Defined Values

Attribute
Defined Value
Description

TEMP_TRANSDUCER_TYPE
VAL_THERMOCOUPLE
Sets the DMM to measure temperature from a thermocouple.


VAL_THERMISTOR
Sets the DMM to measure temperature from a thermistor.


VAL_2_WIRE_RTD
Sets the DMM to measure temperature from a 2-wire temperature resistance devise.


VAL_4_WIRE_RTD
Sets the DMM to measure temperature from a 4-wire temperature resistance device.

IviDmmTemperatureMeasurement Functions

The IviDmmTemperatureMeasurement extension group includes the following functions:

· IviDmm_ConfigureTransducerType(ViSession vi,

ViInt32 transducerType);

IviDmmTemperatureMeasurement Compliance:

The driver must support at least one of the defined values for IVIDMM_TEMP_TRANCDUCER.
However, supporting the IviDmmTemperatureMeasurement Extension is not sufficient to configure a temperature measurement.  The driver must also comply with one of the following extensions:

· IviDmmThermoCouple

· IviDmmResistanceTemperatureDevice

· IviDmmThermistor.

IviDmmThermocouple Extension

IviDmmThermocouple Attributes

Table 3. IviDmmThermocouple  Attributes


Name
Data
Type

Access
Channel-Based

Description

TEMP_TC_TYPE
ViInt32
R/W
No
Specifies the type of the thermocouple.

Defined Values:

IVIDMM_VAL_TEMP_TC_B

IVIDMM_VAL_TEMP_TC_C

IVIDMM_VAL_TEMP_TC_D

IVIDMM_VAL_TEMP_TC_E

IVIDMM_VAL_TEMP_TC_G

IVIDMM_VAL_TEMP_TC_J

IVIDMM_VAL_TEMP_TC_K

IVIDMM_VAL_TEMP_TC_N

IVIDMM_VAL_TEMP_TC_R

IVIDMM_VAL_TEMP_TC_S

IVIDMM_VAL_TEMP_TC_T

IVIDMM_VAL_TEMP_TC_U

IVIDMM_VAL_TEMP_TC_V



TEMP_TC_REF_JUNC_TYPE
ViInt32
R/W
No
Specifies the type of reference junction to be used in the reference junction compensation of a thermocouple measurement.

Defined Values:

IVIDMM_VAL_TEMP_REF_JUNC_INTERNAL

IVIDMM_VAL_TEMP_REF_JUNC_EXTERNAL

IVIDMM_VAL_TEMP_REF_JUNC_FIXED

TEMP_TC_FIXED_REF_JUNC
ViReal64
R/W
No
Specifies the transducer used to measure the external reference junction temperature when the type of reference junction being used is set to IVIDMM_VAL_TEMP_REF_JUNC_FIXED.

IviDmmThermocouple Attribute Defined Values

Table 2 describes the defined values for IviDmmThermocouple extension attributes.

[image: image1.wmf]
Note:
In the following table, the literal string IVIDMM_ATTR_ precedes the attribute name, and the literal string IVIDMM_ precedes the defined value name.

Table 4. IviDmmThermocouple Attribute Defined Values

Attribute
Defined Value
Description

TEMP_TC_TYPE
TEMP_TC_B
The transducer is a B-type thermocouple.


TEMP_TC_C
The transducer is a C-type thermocouple.


TEMP_TC_D
The transducer is a D-type thermocouple.


TEMP_TC_E
The transducer is an E-type thermocouple.


TEMP_TC_G
The transducer is a G-type thermocouple.


TEMP_TC_J
The transducer is a J-type thermocouple.


TEMP_TC_K
The transducer is a K-type thermocouple.


TEMP_TC_N
The transducer is an N-type thermocouple.


TEMP_TC_R
The transducer is an R-type thermocouple.


TEMP_TC_S
The transducer is an S-type thermocouple.


TEMP_TC_T
The transducer is a T-type thermocouple.


TEMP_TC_U
The transducer is a U-type thermocouple.


TEMP_TC_V
The transducer is a V-type thermocouple.

TEMP_TC_REF_JUNC_TYPE
TEMP_REF_JUNC_INTERNAL
Sets the DMM to use an internal sensor at the thermocouple junction for the thermocouple junction compensation.


TEMP_REF_JUNC_EXTERNAL
Sets the DMM to use an external sensor at the thermocouple junction for the thermocouple junction compensation.


TEMP_REF_JUNC_FIXED
Sets the DMM to use a fixed value for the thermocouple junction compensation. This value is specified by the TEMP_TC_FIXED_REF_JUNC attribute.

IviDmmThermocouple Functions

The IviDmmThermocouple extension group includes the following functions:

ViStatus IviDmm_ConfigureThermocouple (ViSession vi,
ViInt32 TCtype,
ViInt32 refJunctionType);

ViStatus IviDmm_ConfigureFixedRefJunction (ViSession vi,
ViReal64 fixedRefJunction);

IviDmmThermocouple Compliance:

· All attributes and functions defined in the group must be supported, with the following exceptions:
· The driver is not required to support the IVIDMM_ATTR_TEMP_TC_FIXED_REF_JUNC attribute unless it supports the value of IVIDMM_VAL_TEMP_REF_JUNC_FIXED for the IVIDMM_ATTR_TEMP_TC_REF_JUNC_TYPE attribute.
· If the second function model is adopted, the IviDmm_ConfigureFixedRefJunction function is not required to be supported under the circumstances indicated above.
IviDmmResistanceTemperatureDevice Extension

IviDmmResistanceTemperatureDevice Attributes

Table 5. IviDmmResistanceTemperatureDevice Attributes


Name
Data
Type

Access
Channel-Based

Description

TEMP_RTD_ALPHA
ViReal64
R/W
No
Specifies the alpha parameter for an RTD.

TEMP_RTD_RESISTANCE
ViReal64
R/W
No
Specifies the R0 parameter for an RTD.

IviDmmResistanceTemperatureDevice Attribute Defined Values

Table 2 describes the defined values for IviDmmResistanceTemperatureDevice extension attributes.

IviDmmResistanceTemperatureDevice Functions

The IviDmmResistanceTemperatureDevice extension group includes the following functions:

· IviDmm_ConfigureRTD (ViSesion vi, ViReal64 alpha, 
                     ViReal64 resistance);

IviDmmResistanceTemperatureDevice Compliance:
· All attributes and functions defined in the group must be supported, with the following exceptions:
· The driver is not required to support the IVIDMM_ATTR_TEMP_RTD_ALPHA, IVIDMM_ATTR_TEMP_RTD_BETA, or IVIDMM_ATTR_TEMP_RTD_DELTA attributes and the IviDmm_ConfigureCustomRTD function unless it supports the value of IVIDMM_VAL_TEMP_RTD_CUSTOM for the IVIDMM_ATTR_TEMP_RTD_TYPE attribute.



Completion Codes
Description

VI_SUCCESS
Success

IviDmmThermistor Extension

IviDmmThermistor Attributes

Table 7. IviDmmThermistor Attributes


Name
Data
Type

Access
Channel-Based

Description

TEMP_THERMISTOR_RESISTANCE
ViReal64
R/W
No
Specifies the resistance of the thermistor in Ohms.


IviDmmThermistor Functions

The IviDmmThermistor extension group includes the following functions:

· IviDmm_ConfigureThermistor (ViSession vi,

ViReal64 resistance);

IviDmmThermistor Compliance:
The driver must support all the attributes and functions in this extension group.

Issues To Be Resolved In the General Membership Meeting:

None



7. IviFgen Working Group

7.1 General Meeting Info:

Date of Meeting:
July 28th, 1999
Chairperson:
Peter Richardson (absent, meeting chaired by Glenn Burnside)
Minutes Prepared By:
Srdan Zirojevic

7.2 Meeting Attendees:

Name
Company

Glenn Burnside
National Instruments

Tom Timcho
Marconi

Rick Hester
Hewlett-Packard

Wesley Barnishan
Marconi

Srdan Zirojevic
National Instruments

7.3 Discussion: 

Items Closed as of last meeting:

11. IVIFGEN01 – Driver Developer Guidance


The issue transferred to IVI 3.x


12. IVIFGEN02 – Definition of capabilities and extensions


The issue transferred to IVI 3.x


13. IVIFGEN03 – Function Pairing (specifically for OutputEnabled/OutputDisabled functions)


Group agreed on :


-Not to keep 3 functions in the specification:


-The only remaining function in the specification is IviFgen_ConfigureOutputEnabled()


14. IVIFGEN04 – Return values for OutputEnabled/OutputDisabled functions


The group agreed to the change

15. IVIFGEN05 – Defined values for the OUTPUT_IMPEDANCE attribute


Remove the #defines for the ViReal64 values that are defined to actual values. The attribute and associated functions are to accept the actual values.

16. IVIFGEN06 – Definition of output impedance


The group agreed to make no changes to the specification

17. IVIFGEN07 – Narrative on impedance matching


The group agreed to make no changes to the specification

18. IVIFGEN08 – C-Usage Examples


transferred to IVI 3.x

19. IVIFGEN09 – Software Trigger


Currently, the consensus is to remove it from the specification. (pending the discussion on DMM/Switch SW trig destiny)

20. IVIFGEN13 – Definition of arbitrary waveforms


The group agreed on the addition to the specification (note that the offset is an offset to already present inherent offset in the buffer)

21. IVIFGEN14 – RF signal generators


The group agreed to leave the definition of the RF fgen to “IviRFGen” specification.

Items generally agreed on between meetings:

22. IVIFGEN10 – Initiate/Abort Generation Model
The group agreed that the specification must describe in the driver development guidelines the rules for implementation of the Initiate/Abort functions as well as the configuration functions in both types of the instruments.

The function descriptions and the behavior model must describe the expected behavior of those functions.

The group will review the proposal in the form of the specification draft.

23. IVIFGEN11 – Sample Rate vs. Frequency for arbitrary waveforms
The group agreed with the proposed resolution. The specification adds the channel-based attribute ATTR_ARB_WAVEFORM_FREQUENCY and the function to set it.
IviFgen_ConfigureArbWfmFrequency (vi, channel, frequency);
This attribute and function are added to the specification as the IviFgenArbWfmFrequency extension group.


24. IVIFGEN12 – Order dependency of settings for arbitrary waveforms
Identify the common dependencies of the parameters and put the instructions into the guidelines for the specific driver development. Moreover, we should put the programming guidelines/notes that direct users towards proper ordering of function calls in the application. The group will validate the issue closure by reviewing the specification changes.

New Items that we agreed on this meeting:



Remove the IVIFGEN_ERROR_NOT_CONFIGURABLE and IVIFGEN_ERROR_NOT_GENERATING and any other errors related to the now obsolete Initiate/Abort model.

7.4 Issues To Be Resolved In the General Membership Meeting:

Specifying error values in the function descriptions; IVI 3.1 or 3.2 or the class specifications must specify where to look for the additional error codes. The specification must be clear on the issue of additional (VISA, IVI etc.) error codes that the functions can possibly return.

Why is the VI_SUCCESS there if we assume all other VISA/IVI codes – it is the VISA error/completion code.

Still to establish:

· Rules for defining comparison criteria on floats.

· The structure/destiny of C examples in the specifications

· The inerchangeability checking issue – is it in the specifications?



8. IviSwtch Working Group

8.1 General Meeting Info:

Date of Meeting:
July 28th, 1999
Chairperson:
Srdan Zirojevic
Minutes Prepared By:
Glenn Burnside

8.2 Meeting Attendees:

Name
Company

Rick Hester
Agilent Technologies

David Talley
Lucent Technologies

Dan Masters
Racal Instruments

Keith Suhoza
Keithley Instruments

Glenn Burnside
National Instruments

Srdan Zirojevic
National Instruments

8.3 Topics To Be Discussed:

Item #1: Data Acquisition Model

Item #2: Superswitch

Item #3: Speed & Performance

Item #4: Analog Bus switching

Item #5: General Purpose Switch

Item #6: misc. typos

Item #7: Inverse function to SetPath

8.4 Record of Discussions:

8.4.1 Item #1: Data Acquisition Model

NI proposed no change to the existing specification.

There was a question from Racal about the usage of virtual channel names in the scan list syntax.

Srdan will do the following:

· The “->” symbol needs to be added to the Scan List Syntax table.

· A note needs to be made that if the first character in a scan list is not a semicolon (;), the first list of connections occurs when Initiate is called, and does not wait for a trigger.
· Compliance Section for the IviSwtchScanner Extension needs to note compliance exception for the SCAN_MODE attribute that it is required to support at least one of the defined values.
The group did not identify any more corrections on the scanning issue.

8.4.2 Item #2: Superswitch

Srdan Zirojevic summarized NI’s research on implementing drivers across multiple switching units.

The group agreed that it woud be undesirable to specify a topology format that all switch drivers would have to use.

The group examined several possible multi-module scenarios, and felt that the current specification addressed their needs succesfully.

8.4.3 Item #3: Speed & Performance

Srdan Zirojevic explained the purpose and usage of virtual channel names.

NI proposed that the time spent parsing virtual channel names was negligable.  Profiling indicated that the time to look up a virtual channel name was 1% slower than the time to look up an instrument-specific channel name.

Srdan will e-mail the results of this profiling to the working group members.
8.4.4 Item #4: Analog Bus switching

Suggestion was made to explore a specification section for user examples, or issues to consider when using a class driver.
The group agreed to the documentation that Srdan added regarding the usage of analog busses.  However, they felt it should be moved from the driver developer section to the documentation for the Connect function.
8.4.5 Item #5: General Purpose Switch

Srdan explained the way a general purpose switch would fit under the existing specification.

Rick Hester felt that the class interface was unnatural and cumbersome for GP switches.

A proposal was made to add functions Open and Close to the extension.

Concern was that differentiating GP switches would open the door to differentiate for matrices, multiplexers, etc. as well.  The group agreed that we would not allow a proliferation of “special” extensions.

Proposal was made to make GP switches a separate class.  However, the group felt that this worked against our attempts to consider multiple switching units as a single module.

The Group agreed to add an extension for supporting General Purpose switches.
NI will research the implications of implementing a driver that supports the GP extension.
These people volunteered to work together to define the extension:

Srdan Zirojevic

Rick Hester

Dan Masters
The Group agreed that acceptance of the revised specification would not be contingent on the inclusion of this extension.

8.4.6 Item #6: misc. typos

Srdan Zirojevic reviewed the text modifications.

Recommendation that we strengthen the documentation for the SetPath function to better indicate its intended usage is only with a string retrieved from the GetPath function.

The group agreed to review the specification for documentation clarification after all changes have been made to the specification.
8.4.7 Item #7: Inverse function to SetPath

Srdan Zirojevic explained NI’s proposal on not adding this inverse function.

The group agreed to not add an inverse function to SetPath.



9. Digital Instruments Working Group

9.1 General Meeting Info:

Date of Meeting:
July 28th, 1999



Chairperson:
Teresa Lopes
Minutes Prepared By:
Maggie Cadogan/Teresa Lopes

9.2 Meeting Attendees:

Name
Company

Rob Marsch
CACI-ASG

David Pittman
CACI-ASG

Pat Johnson
RACAL Instruments

Andre Ngkonchin
Lockheed Martin

Bill Meredith
Rockwell Collins

Ron Taylor
Marconi

Teresa Lopes
Teradyne

Andy Hutchinson
Teradyne

Maggie Cadogan
Teradyne

9.3 Topics To Be Discussed:

25. Digital Capabilities

26. Mission Statement / Goals / Objectives

9.4 Record of Discussions:

9.5 Item #1:  Digital Capabilities

The digital capabilities described in the Teradyne ATC paper were used as a basis for discussion.  Using the spreadsheet generated by Wes when he first looked into Digital, additional capabilities were added.  The following capabilities were discussed:
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Performance Parameter
Description

Single Threshold Pin States
Ability to drive either high or low and detect above or below a single threshold.  A pin state describes the action a pin is performing during a pattern.

Dual Threshold Pin States
Ability to detect using two thresholds: above the high threshold, below the low threshold, or between the two.

Bi-directional Pins
Ability to drive and detect on a single pin, in some cases at the same time.

Tri-State
Ability to tri-state.

Connect/Disconnect
Ability to connect/disconnect the instrument from the unit-under-test.  This is different than tri-state in that it involves physically disconnecting usually via a relay.

Formats
Ability to specify a return format for the pin.  Formats allow a pin to perform multiple actions on a single pattern.

Fixed Levels
Input and output levels are assigned to a fixed set of voltages.

Selectable Levels
Ability to select from predefined sets of voltages and currents.

Programmable Levels
Ability to specify drive and detect voltage and current levels.

Loops and Repeats
Ability to repeat a single pattern or a group of patterns.

Conditional Loops, jumps and Repeats
Ability to conditionally repeat a single pattern or a group of patterns.  The ability to jump to a specific location in pattern memory either conditionally or unconditionally.

Algorithmic
Ability to generate algorithmic patterns.

No Timing (static)
Pattern application rate is non-deterministic, and varies by CPU speed.

Stored Patterns
Patterns are loaded and stored on the instrument.

Fixed Pattern Application Rate
Patterns are applied from instrument memory at a fixed deterministic rate.

Selectable Timing
Ability to select from predefined pattern application rates.

Programmable Timing
Ability to specify pattern rate and edge placement.

Synchronization
Ability to synchronize to the unit-under-test.  Include being able to specify an external timing source.

Bus Emulation list



1553



Arinc xx



232/422



PCI bus



GPIB bus cards



Firewire bus



Ethernet



USB



Serial/parallel



Asynchronous/synchronous

9.6 Item #2:  Mission Statement / Goals / Objectives

9.6.1 Mission Statement 


Deferred.

9.6.2 Goals/Objectives


What we want to accomplish before the next meeting :



Schedule meeting time at next IVI meeting in November.



Define strawman list of  capabilities that should be included in the Digital I/O class.



Define strawman list of instruments to test the capabilities list against.



Develop first pass matrix of  capabilities vs. instruments.

9.6.3 Discussions:

· Should bus emulators be included? Proposal at last meeting was no, it shouldn’t.

HP has proposed that bus emulators be “plug-in” modules that plug into the class specs.

· Proposal – make bus emulation a separate class. Propose to start a new group to work on the bus emulators, question as to the timing of this – concurrent or defer until after this activity?

· Proposal - D/A and A/D converters do not belong in this class, but in their own class.

· What’s the group (or list) of instruments that we should look at to make sure we cover all of the capabilities of digital instruments out there? Proposal that we start with a subset of the spreadsheet list that Wes published at the December meeting.

· Proposal – use the flow diagram from the paper as a framework, bump up against the capabilities of the instruments in Wes’s list, and see if there are features/capabilities of these instruments that we’ve missed in defining the framework.

· Agreed to defer guided probe investigation until after initial class outline is defined.

· Agreed to defer discussion of executing data stored in files (for example, IEEE 1445 files) until after initial class outline is defined. 

· Agreed to defer discussion of file I/O until after initial class outline is defined.

· Agreed to ask for help from NI on our team if the Digital class definition becomes one of the next classes to be defined.

· Agreed to defer discussion on MACRO language.

· loops

· algorithmic

· sub-routines

· What are the features do we need to have the IVI configuration support for channels?

· Assignment of logical name to physical channel

· Aliasing – assigning more than one name to a physical channel

· Defining a group of channels

· Granularity of capabilities – is the capability available 

· per channel

· per group of channels

· per instrument

· Some concern that having a very thin fundamental class and lots of extension groups may not be the right thing to do.

· Users may not like being in an extension group to use the native capabilities of the instrument.

· Keep in mind that we will probably split up into multiple classes.

· How many classes should digital be divided into?

· Will assume it is one class for now and see how the capabilities divide up.  May want to divide up into multiple classes if base class is very thin.

9.6.4 Action Items

· Teresa to develop the initial instrument list and send around for comments and rework.

· Dave to develop a mailing list for the digital working group.

· Bill Meredith will move some of our existing data into a database format.

· Teresa to ask general membership if anyone else is interested in participating in the digital working group.

· Teresa to publish digital documents (Teradyne paper, Wes’s spreadsheet, etc…) in members area of IVI web site.

· Teresa to contact IT, Talon, NI, and HP and invite their participation.

· Teresa to create new picture and definitions from Autotestcon paper and include in meeting minutes.



10. IviSpcAn Working Group

10.1 General Meeting Info:

Date of Meeting:
July 30th, 1999



Location:
Columbus, Ohio

Chairperson:
Neil Shah
Minutes Prepared By:
Neil Shah (from the notes taken by Shrijay Dalal)

10.2 Meeting Attendees:

Name
Company

Neil Shah
Lucent Technologies

Shrijay Dalal
Lucent Technologies

Srdan Zirojevic
NI

Jochen Wolle
R & S

Wes Barnishan
Marconi

Bob Stern
Agilent Technologies

Lynn Wheelwright
Agilent Technologies

Yohei Hirakoso
Advantest

John Lukez 
Anritsu

10.3 Topics To Be Discussed:

Refer to the Summary document from April 1999 Meeting and discussion below.

10.4 Record of Discussions:

Item #1: Should Vector Signal Analyzer belong in this class spec?

· Jochen proposed that we split up the class for Vector Signal Analyzer.  

· This brings us to the issue of boxes that have more than one functional class.

· There were no objections to splitting the classes among the group.  

· Issued closed.

Issue #2: Vertical Units—Unit/Div or something else

· There was a question about tying something to the screen/display.  

· Srdan suggested that we should perhaps follow the scope model and go to a full-range thing.  What happens if you replace an instrument that has 10 divisions with on that has 8 divisions?    

· The group agreed that we can extend this function later on for smarter instrument displays.  But for now, use typical units/div.  

· Issue closed.

Issue #3: Detection Methods

· Is this detector type or method of operation?  Detector types: peak, rms, average, sample, auto-peak.  AUTO selects detector type based on operation.  For quasi-peak detection, that should be dropped from the miscellaneous attributes and from the fundamental group.  Order the types alphabetically.  

· Need to better name the attributes (i.e. IVISPCAN_VAL_AUTO).  Address this in Issue 13 (Srdan)
· Detector type: 


· AUTO - The instrument will choose detector type based on current state of the instrument.

· AUTO_PEAK - The detection mode captures the fact that you are in the noise and makes it obvious in the readings.

· MAX_PEAK - no change

· MIN_PEAK - no change

· SAMPLE - Picks 1 point within a bin

· RMS - For a dedicated point on the display, that point represents the RMS value of samples taken within the bin.

· AVERAGE - For a dedicated point on the display, that point represents the average value of samples taken within the bin.

· John Lukez will draw a picture of the detector (Issue 12—Lukez).

· Issue 3 closed.

Issue #4:  Review IviSpcAn_CoupleTriggerSweep Function (Section 3.3.4, p16)

· Function has too many parameters and the versatility of the parameters lends to splitting this function.  

· Proposal by Srdan: Break up function to ConfigureCouple, ConfigureTrigger, ConfigureSweep.  It is not obvious how the AUTO couple also couples RBW, VBW and sweep time.  

· Remove Coupling Mode attribute, and determine a value for AUTO (i.e. 0).  

· ConfigureSweepCoupling funciton will include RBW, VBW and sweepTime.  RF Attenuator needs to be added.  Attenuator AUTO value cannot be zero.  

· ConfigureAcquisition will include numOfSweeps, traceType, and detectorType.  Need a developer note about this.

· ConfigureTriggerSource will include triggerSource.

· Need a separate function for videoTriggerLevel, ConfigureVideoTriggerLevel.

· There is a possibility of additional trigger configuration in an extension group.

· Clean up attributes: (p6-9)

· Vertical Attributes

· Horizontal Attributes

· Other Attributes

· Toss out coupling_mode

· Make AUTO value = 0.

· Issue open.  Neil Shah will be the owner of this issue and will incorporate the suggested changes.

Issue #5: Synchronization Issue with Sensing Instruments  

· Scott was not present to discuss this issue any further

· Issue open.

Issue #6: IviSpcAn Behavior Model

· Jochen updated the flow diagram but it needs to be updated once again for the new functions (ConfigureTriggerSource, ConfigureSweepCoupling).  

· Group agrees the picture represents the appropriate behavior. 

· Issue open.  Neil Shah will be the owner of this issue and will incorporate the diagram.

Issue #7: IviSpcAn Compliance Section

· This issue needs an owner.

· Issue open.

Issue #8: Marker Threshold

· Neil will talk to Craig.

· Issue open.

Issue #9: Market Patents Issue  

· Yes, there are marker patents.  All the "NEXT" functions are patented.  

· What is the exact wording of the patent, the term or the method?  Two things to work on: a) Foundation needs to think about acceptability of known intellectual property, b) HP (Agilent) needs to look at claims against the patent (Lynn, Agilent Tech.).  Keep attributes in the spec. for now.  This is more of a Foundation issue.  

· Issue open. 

Issue #10: Basic Spectrum Analyzer Description and Diagram  

· Neil needs to work on this. 

· Issue open.

Issue #11: Rolling Average of n cells on either side of the sweep

· Neil will call Craig.

· Issue open.

Questions, Errors, and Corrections pointed out by Lynn Wheelwright 

· C signatures: return types are incorrect.  Needs to be a pointer.  Typical example on page 22.

· Abort - Abort does not abort on any read functions.  This is a more general question.  Like on page 29, acquisition status command.

· Questions on interchangeablity checking.  Temporarily, put this in the appendicies.  Compliance section stays.

· Question on page 24:  timeout is in the parameter list?  This timeout parameter has a specific meaning, completion of acquisition in a specified time.  Move measureUncal to completion code as a return status.

· Page 40, parameter typing, not having the right asterisks.

· Page 43: Remove IviSpcAn_Measure ()

· Page 51: Marker stuff - needs some serious revisiting.  Confusing between active and specified markers.  What is written does not correspond with what the instruments do.  Action item: Revisit markers.  (Lynn and Jochen) 
· IviSpcAnDemod Extension Group, Digital Demod will be covered in VSA class.

· Page 77: MeasPower should be MeasPowerBW.

· What makes sense for the other extension groups?

· External Mixing - A lot of customers are asking for external mixing.  Action Item:  A fair question for the users in the general body.  How important is it to have it included in the specification?  (Jochen will do some investigation on usage and functions.)
· Display - 

· Page 76: ConfAnalogMod -> ConfAnalogDemod.  Need to look at how the demodulation will be selected.  Action item: To look at analog demod functions (Lukez).  FM is the most common piece.

Questions, Errors, and Corrections pointed out by Srdan Zirojevic

· Page 3: VXIplug&play - copy it from somewhere else.

· Page 4: Eliminate "miscellaneous" extension

· Page 6: Section 3.2 - Synchronize with other specs. 

· Page 6: ATTENUATION VAL_AUTO (-1)

· Page 7:  IMPEDANCE - ViReal64"

· Page 7: REFERENCE_LEVEL attribute - replace wording "on the display" -> "of the captured data" 

· Page 7: Horizontal Attribute table name to change to something representing frequency.

· Page 7: NUM_OF_SWEEPS - remove defined value of 1.

· Page 8: SWEEP_TIME - AUTO value 0.  Different name and value.

· Page 10: INPUT_IMPEDANCE attrbiute - remove.

· Page 10: MEASUREMENT_METHOD - descriptions.  Replace "Displays" with "Captures"

· Page 10: NUM_OF_SWEEPS - remove SINGLE

· Page 11: SWEEP_TIME - need to rethink definition about AUTO.  Action Item
· Page 12: RESOLUTION_BW - same as SWEEP_TIME

· Page 12: VIDEO_BW

· Page 15: Configure freqOffset - description.  Does offset affect START_FREQ and STOP_FREQ attributes.  Don't mention attribtutes.  Effective frequency.

· Page 18: units per division ViReal64.

· Page 19: Why is refLevel in two functions?  Proposal to remove from ConfigureLevel.

· Page 20: measureUncal to bring down to completion result.

· Page 22: Only mentioned here that X axis can be time.  Need explanation of this.  Needs to be in attributes for START_FREQ and STOP_FREQ, and function call. 

· Page 22: Move measureUncal.  There should be no xarray.

· Page 23: Move measureUncal.

· Page 23: "The initiate…" move to description section.

· Page 24: measureUncal, timeout …

· Page 26: measureUncal, timeout …

· Page 27: "will move" -> "moves"

10.5 New Issues:

SPCAN 12
Draw a detector type diagram
John Lukez, Anritsu
Open

SPCAN 13
The defined value IVISPCAN_VAL_AUTO is used for various attributes.  This should be unique for each attribute.
Srdan Zirojevic, NI
Open

SPCAN 14
Investigate Analog Demodulation functionality that should be incorporate in the IviSpcAn class (Section 6).
John Lukez, Anritsu
Open

SPCAN 15
Investigate External Mixing and Preselector Extension Groups and the functionality that should be incorporated in the IviSpcAn class (Section 7 and Section 8).
Jochen Wolle, RS
Open

10.6 Issues To Be Resolved In the General Membership Meeting:

· Should the Foundation accept known intellectual property of individual companies (i.e. Agilent’s Marker Patents)



11. IviPwMtr Working Group

11.1 General Meeting Info:

Date of Meeting:
July 29th, 1999
Chairperson:
John Lukez
Minutes Prepared By:
John Lukez

11.2 Meeting Attendees:

Name
Company

John Lukez
 Anritsu 

Lynn Wheelwright
 Agilent 

Jochen Wolle
 Rohde & Schwarz

Shrijay Dalal
 Lucent

Daniel Eriksson
 Ericsson

Glenn Burnside
 National Instruments

11.3 Record of Discussions:

1. There was a good deal of discussion on how to handle channel setups.  Originally, dual channel capability had been included in the fundamental capabilities group, but it was determined that many single channel meters do exist and are used extensively.  Therefore, this capability will be moved to a new extension group along the lines of IviMultiChannel.  Additionally, there was originally concern about how physical inputs are mapped to channels.  Both Agilent and Anritsu allow the definition of “virtual channels”.  By placing these settings in an extension group, we will alleviate some of the concerns around this issue.

2. The calibration function provided a good source for discussion as well.  Under the heading of calibration there is both a zero function and a calibration function.  Calibration is performed perhaps daily, while zeroing may be performed every test cycle.  Among the users present, there was a desire to make zeroing a non-blocking function, hence other processes could be performed while the zeroing was occurring.  Therefore, the calibration function will be split into a zero and a cal function allowing the zero function to be non-blocking while the cal function will remain blocking.  

3. With units, we decided to strike both milliwatts and nanowatts, as they are merely scaled from the fundamental unit.  We are keeping percent, as it is sometimes necessary for entering cal correction factors.

4. The resolution issue once again reared its ugly head.  In other specifications, it has been agreed that resolution will be specified absolutely i.e.: +/- 25 mV.  With power meters this is neither possible nor practical.  All power meters surveyed use some form of a digits specification.  Connector match, sensor type, temperature, and other factors affect accuracy.  Trying to specify this absolutely would only be misleading.  It was agreed that the number of significant digits will be used for specifying resolution.

5. There were general questions arising from the possible sending of improper values for the parameters in functions.  This appears to be an IVI 3.1/3.2 issue which has already been addressed. 

6. There was discussion as to the need for an averaging type setting.  This issue is to be investigated.

7. With the ConfigureTrigger function, a new parameter will be added for manualDelay, which will allow the settling percent to be configured.  Additionally, the appropriate attribute will be added.

8. The nature of IsOperationComplete was debated at length.  It was decided that a maxTime parameter will be added, and that the function should be non-blocking.  There was additional discussion of the need for a synchronization mechanism which would be blocking.  Unfortunately, I am not exactly sure of this precise outcome.

9.   There was discussion as to the desire for an overrange function.  This issue is to be investigated.

10. Another question arose as to whether multiple offset tables can be applied to a measurement.  This requires further investigation.

11. There was a general question as to what is on page 55 of the specification.  It talks about implementation guidelines for class drivers, and the extended values there are seemingly meaningless.  This requires investigation.

12. In appendix B, we have decided to remove all measure functions.  This appears to be consistent with the previous specification work.

13. We need to add a reset function to the fundamental capabilities group.

14.  There was discussion as to the relevance of VXI trigger lines, but it appears that Agilent makes a VXI power meter, so these triggers will remain.

15. Offset type will become ViInt32 and the enumerated types will have an “OFFSET” pre-pended to them.  

16. We want to keep the number of averages setting an enumerated data type.

17. The software trigger will be moved to an extension group as per the outcome of the large group discussion on the issue.

18. Offset will become a separate function with appropriate attributes for configuring this feature.

19. The ConfigureChannel function will be renamed to ConfigureMeasurment.

20. The triggering model will be adjusted to reflect averaging correctly.

21. The limit testing extension group will be deleted, as this can easily be done in the application program.

22. The extended capabilities group for recalling instrument states will be deleted, as it essentially precludes interchangeability.

23. Lastly, various specification cleanup issues were performed and discussed.



12. IVI-MSS Working Group

12.1 General Meeting Info:

Date of Meeting:
July 26th, 1999



Chairperson:
Roger Oblad
Minutes Prepared By:
Roger Oblad – Bob Stern

12.2 Meeting Attendees:

Name
Company

45 people attended the IVI-MSS working group meeting.  Everyone in the Tuesday morning summary session attended except for the IviScope working group (Scott Rust, Srdan Zirojevic, Rick Hester, and Joseph Schachner)
See Posting for all of the meeting attendees.

12.3 Topics To Be Discussed:

1. Overview / Assign Minute Taker
---
Roger

2. Review Action Items



3. Selection of IVI-MSS name

---
Bob

4. Review of IVI-MSS mission statement
--- 
Bob

5. Measurement Subsystem Example
---
Roger / Bob

6. Review of draft IVI-MSS Specification
---
Roger / Asaf

7. Intellectual property discussion

---
Bob

8. Collect action items for next meeting
---
Roger
12.4 Record of Discussions:

Item #2:  Action Items from April 99, Fort Collins Meeting. 

· Post 1997 Autotestcon Paper on IVI web 


DONE

· Provide Demo with operating software



DONE this meeting

· Post Minutes, FAQ, Glossary and slides on web


DONE

· Poll IVI Foundation on name for MSS..



DONE

· Identify correct forum to solve VISA interoperability problems.
DONE


· Get a document number from Scott for IVI-MSS spec.

DONE  Section 12 assigned

· Propose new mission statement




DONE this meeting

· Roger send e-mail to full IVI distribution list 


DONE

· Provide Pointer to submitted material



DONE



Item #3:  Selection of Name
 Between meetings an e-mail poll was done to determine a name for the Measurement Subsystem work.  A decision was made at this meeting to settle on the name “IVI-MSS” for IVI Measurement and Stimulus Subsystems.  A vote was taken and about 80% voted in approval.  No negative vote was taken.

Item #4:  Identify Forum for working VISA I/O problems

A proposal was made to move this work into the VISA team.   A Tuesday evening discussion proposed a new I/O scheme, which would have the following characteristics.

1. COM based API

2. No common VISA piece that all I/O would be funneled through.

3. Less complex API

4. Any I/O asset could provide a “COM based VISA light” interface.

5. These I/O components can interoperate allowing all vendors to provide I/O assets and to have them work together in a single system.
  


Item #5:  Show an example of interchangeability in a Measurement Subsystem

Bob Stern demonstrated how to install a new Asset Control Module into an HP Measurement Subsystem.  This demo included the following steps.   

1. Load a new ACM from a diskette

2. Execute the file on the install diskette

3. Observe that the new Asset is now visible to the Measurement Subsystem

4. Explain how these are registered in the NT registry

Item #6:  Review draft of the new IVI-MSS Specification (IVI specification Section 12)

Roger Oblad gave an overview of the specification.  The majority of the time was spent with Asaf Kashi reviewing the interface details for the common components.  These are the Event Server, the Asset Server, and Common Base Classes for ACMs or Servers.  

A SW release for the IVI-MSS Event Server was provided by Roger for use by the IVI Foundation members for evaluation purposes.

Item #7:  Intellectual property discussion 

A discussion took place on what steps would be needed to have common components that could be used to build IVI and IVI-MSS systems.  Roger made a plea that we come up with a way to reuse common code and not just standardize on APIs as in the case with VISA.  Other items of discussion included the technology differences that currently exist with ANSI-C based IVI drivers and the COM based IVI-MSS components.  There were several discussions over how to avoid having different interface technologies create barriers to proceeding.  

Item #7:  Formation of Subgroups
It was decided that three subgroups should be formed to allow progress to be made in the following key areas:  

Asset Config subgroup
This subgroup will be asked to harmonize the API’s between the IVI-MSS asset server,  IVI-COM, the use of IVI .ini files, and IVI factory.  
NOTE: The identification of the team members took pace at the general membership meeting.   (Team Lead:  Roger Oblad; Team Members:  Theresa Lopes, Roger Oblad, Daniel Eriksson, Jon Bellin, John Harvey, Jochen Volle, Kirk Fertitta.  Roger offered to host a meeting in Santa Rosa in mid-September.  This meeting may also cover  threading and events)
Signal Interface subgroup
This subgroup will determine how signal interfaces fit into IVI-MSS.   

NOTE: The identification of the team members took pace at the general membership meeting

(Team Lead?; Team Members:  Dave Ptacek Rockwell, Roger Oblad., Ron Taylor (Marconi), (Kirk?)   Roger will send e-mail to solicit additional members and query for a volunteer to be the team leader

Common Code Support Model Subgroup

This subgroup will identify the support model and methods that will be used to make it possible for the IVI-Foundation to require the use of reusable code modules for common  components such as the Event Server and the Asset Server.  

NOTE: The identification of the team members took pace at the general membership meeting 

(Team Lead:  Pat Johnson; Team Members Dave Ptacek, Roger Oblad, Daniel Eriksson, Pat Johnson, Bob Stern, NI person TBD, Kirk Fertitta?)

12.5 Issues To Be Resolved In the General Membership Meeting:

· Formation of Subgroups: 
Three subgroups of the IVI-MSS working group were proposed and the general membership meeting was used to announce the groups and to do a call for interested persons.  This took place in the general meeting.  

· Visibility of IVI-MSS work on the IVI web site
A request was made to authorize subgroup chairpersons to directly submit content to the IVI web site.  Another proposal was made to open the entire IVI web site to the general public.  Both proposals were accepted.  As part of this Lucent Technologies offered to take over the task of managing the web site.  This offer was accepted by the group.

12.6 Action items for the next Meeting:

9. Send e-mail to solicit membership for 3 new IVI-MSS sub groups

10. Get Minutes assembled and submitted.  

11. Send the pointer to the memfiles to all who attended the IVI-MSS meeting.

12. Kick off three IVI-MSS subgroups

13. Propose solution on how to determine asset conflicts before run time.  

14. Post slides

15. Post Sect 12, 

16. Post Event Server Software release

17. Get IVI-MSS material on the Public IVI page

18. Request all IVI-MSS members to read Sect 12 and provide inputs by next meeting.

19. Prepare Server architecture drawing.



13. ActiveX/COM Working Group

13.1 Agenda

· What are the Deliverables?

· Timetable

· Events

· Threading Models

· Configuration issues (IVI.ini)

· Interface/Object Hierarchy

· COM Driver Lifetimes

· Reusable Components

Deliverables


Describing the COM architecture within an IVI document


COM in the box vs. COM as a driver


What is a COM interface for a class spec


Life cycle issues (instantiation, destruction, etc)


What are the COM interfaces for an IVI driver


Configuration issues (IVI.ini)


Should COM specs and standard IVI C specs be separate documents?


How does COM fit within the overall structure of IVI?



Design for COM and see what fails



Coexistence of C and COM interfaces

Goals


Take an existing class spec and try to write an IDL for it? 



Use the scope spec and implement it as a COM interface

Develop a COM outline of the effects of implementing COM on the existing and future IVI specs

Scope Class in COM


John Bellin


John Harvey


Ion Neag


John Ryland


Kirk Fertita


Teresa Lopes


Daniel Eriksson

Target completion date:  November 1999


Attempt to write the interface for the whole spec


Finished COM object that is demonstrable with a scope


Use 2 different scopes and demonstrate syntactical interoperability


Report what was learned in the context of the outline

John Harvey has agreed to taskmaster for this COM endeavor

Long term goals:

November: prototype for scope in addition to a rough draft for the changes and additions to the specs


January:  Draft proposal for changes and additions to the specs

13.2 Interface and Object Hierarchy

Iunknown / Idispatch


Idispatch problems



Speed issues (slower)



Awkward interface when many methods present



Versioning issues



Problems with passing arrays



Only 1 interface per object


Dual Interface



No performance problem



Only 1 interface per object



Limited data type problem unresolved



Versioning issues still present

Do we want to remain at the Idispatch level, or go down to custom COM level?

Do we want to define standards at both the Idispatch level for scripting languages, and at the custom level for VB, C++, etc?

Can LabView and VEE be coerced into supporting custom interfaces?

Are we in agreement on only supporting automation data types?

Dual interface approach exacerbates the versioning issue

13.2.1 Consensus Items

We will tentatively support the dual interface wrapper over a raw COM core keeping within automation data types.  We will further discuss the inclusion of interface pointers at the custom interface level for ease of use within VB, C++, and perhaps in the future VEE and LabView.  Show an example of versioning with the interface pointers included.

13.3 Lifetime Issues

Hard-coded names within method calls

Abstract Factory Pattern:  

Base classes must be identical and the instrument specific interfaces must be “Consistently different” for interchangeability.

Enumerated data types would be included, but whole list would have to be implemented.


Should consistency between leveragability and interchangeability be required?

It may be troublesome to implement in cases where a particular instrument has personalities not typical to its class.

Perhaps a matrix of interchangeability would be included to help clarify this issue for a given driver.


How do we achieve syntactic interchangeability?

1. Use abstract factory model

Dim fact as new IviFactory

Dim DMM as IviDmm

Dim HPDmm as HP34401A

Set DMM =Fact.Create(“Bob”)

Set HPDmm = DMM

“Bob” is a reference to all the info needed to instantiate the specific driver

2. Abstract factory requires a standard interface “ie: standard IVI class interfaces” in the specific driver. 

3. Should the specific instrument interfaces be syntactically leverageable?  (Should they follow the class spec as much as possible?)

4. Should specific interfaces be required to follow some architecture specification, and if so, what specification?

5.  This architecture does not require a class driver, nor does it preclude it.

Syntactical leveragability vs. syntactically interchangeable

Class drivers must be able to work on top of COM interfaces

13.4 Hierarchy Object Model


Approach 1:



Organize by extension group


Approach 2:

Organize by current class spec .fp hierachy.  Do not reflect extension groups in the hierarchy.

There seems to be concern about trying to ensure that specific interfaces and class interfaces are similar to each other.  If interfaces are developed from the fundamental and extension capabilities  this would aid in maintaining similar interfaces at the specific driver level.  However, there seems to be agreement that this could be difficult to implement given the variety of instrument features that exist from unit to unit.  Additionally, approach 2 does not place restrictions on the definition of extension groups.

Approach 2 will be the means for developing the scope interface.  We do  not have to follow the current fp hierarchy to its entirety.

13.4.1 Channel Interfaces

Collections should be used in COM, where it makes sense.  

Where should channels come into the hierarchy?

What about channels that can change “type” dynamically?

There does not seem to be general agreement on how to solve this issue, but further research is warranted.

Before this can be addressed at a technical level, more discussion on the topic of “What it means to be a channel?” needs to take place.

13.5 Configuration


Persistence?

13.5.1 How Should Configuration Information be Accessible?

· Suggestion of API for storing configuration information.  API would be independent of (and hide) storage mechanisms and formats.

· API should cover IVI driver, COM server, and Asset Manager issues

· API must be have a single implementation per platform

· Configuration storage must have capability of importing/exporting text-based version.

· Consider multi-platform and maintenance implications of the implementation

13.5.2 Device Enumeration/Configuration Browser

· Try to borrow from Microsoft Management Console interface

· Is this within the scope of what we are trying to achieve now?

13.5.3 Virtual Channel Names and Default Setup for Channel-Based Attributes

· Large number of channels and Groups of channels  (digital instruments, multi-channel DMMs)

What Should the Content Be?

· Existing ivi.ini file is a good starting point
13.5.4 Action Items for 10/15/99

· Jon Bellin will enumerate contents of ivi.ini

· Kirk Fertitta will enumerate IVI COM contents/features

· Roger Oblad will enumerate IVI-MSS Asset Server contents features

13.6 Events

· Look at IVI-MSS event server

· Look at SCPI status and events

· Distinction between 

· lower-level event handling 

· strict response-time requirements

· higher-level event handling 

· messaging between processes and computers

· multiple sources and sinks 

· logging

13.6.1 Action Items for Interim Event Meeting of IVI Event Working Group

· Have interim meeting and have presentations to answer:

· What does SCPI address?  (Joe Mueller)

· What does IVI-MSS address?  (Roger Oblad)

· What does OPC have to offer?  (David Fuller)

· What does ODAA have to offer?  (John Ryland)

· Have proposed solution ready by November meeting

13.7 Threading

· Currently, a call to an IVI session will block calls from other threads to the same session.

· Thus, unable to abort a read in another thread

· Single threaded apartments enforce this serialization automatically, but requires marshalling (and performance penalty) when calling from another apartment.

· Alternative is to put driver in multi-threaded apartment and synchronize manually.

· User application is in main STA.  Marshalling required to call into MTA.

· “Both”

· Free-threaded marshaller

· Avoids need for proxies when in-process

· But many say it is dangerous

· Neutral

· Windows 2000

· Like traditional multithreaded

· Synchronized and non-synchronized 

· Synchronized model locks object when a call is in effect

13.7.1 Action Items

· Discuss at interim meeting on events



14. Leveraging SCPI Principles

14.1 General Meeting Info:

Date of Meeting:
July 26th, 1999



Chairperson:
Jochen Wolle
Minutes Prepared By:
Jochen Wolle

14.2 Topics To Be Discussed:

· How to get asynch event handling esp. hard errors

· How to expose status reporting options – use SCPI as starting point

· How should IVI handle the situation having overlapping capabilities

14.3 Record of Discussions:

Follow-Up from last meeting:

Status reporting is pending since Kathy Herzog (hp) was assigned to other projects.

Event handling will be also be discussed in ActiveX WG and MSS WG (Event server).

How to deal with multiple class functionalities in one device (eg Spectrum Analyzer performing Power Meter measurements) can be covered by COM. Still an open issue for ANSI C based IVI drivers.

14.4 Open issues:

· IVI API for instrument status model:
Propose an IVI API for the instrument status model interface to provide/enable status checking; start with the SCPI status model 

· „IVI Syntax and Style Guide“

14.5 Action items:

· Joe Mueller (Agilent) will assign new name as task master on „IVI API for Instrument Status Model“

· Jochen will send out updated Leverage SCPI Principals document



15. IVI 3.1 Working Group

15.1 General Meeting Info:

Date of Meeting:
July 26th, 1999



Chairperson:
Scott Rust
Minutes Prepared By:
Scott Rust and Jon Bellin

15.2 Topics To Be Discussed:

· NI’s Vision for COM in the IVI Architecture

· Discuss Feature Compliance Matrix

· Applies to ANSI C, COM, and LabVIEW interface types

· Discuss NI’s IVI 3.1 Proposals Document

· Applying Class Defined Values

· Interchangeability Checking

· Attribute Accessor Functions 

· Define process to resolve issues with regard to compliance matrix and organization of the IVI 3.1 specification.

· Architecture Issues for COM

· Requirements for COM IVI drivers

· Requirements for instrument specific COM interfaces

· Discuss potential standard COM components for re-use by specific drivers

15.3 Record of Discussions:

Scott Rust gave a presentation of NI’s position on COM and IVI.  The group felt that this represented a good set of working principles for the group.

Issues/Topics raised in discussion:

· We have a terminology problem with the specific driver, class driver, non-class based, and class based terms etc.

· There is a distinction between drivers that conform to an IVI defined class and ones that conform to an non IVI Foundation defined class.

· How to handle hybrid multi-function specific drivers that implement pieces of class specification.

· How to identify drivers that comply with multiple classes.

· Seems like there is a similar need to have a compliance matrix for class drivers.

· Does the IVI Foundation need to mandate a particular help file format?  Help file standards change over time and there are multiple styles.  Therefore, it may be better to require a help file but not require a particular format.  HTML is a multi-platform standard.

· Should we standardize the VI interface for class defined functions.

15.4 Issues With the Matrix

· We need a way to record the status of issues in the matrix.  Should be a status column

· Generalize the Notes column 

· Removed the Non-class based columns and use the Notes column instead

· Group observed that the only difference between the Full and Minimum columns is what interfaces are supported. 

15.5 Purposes of the Matrix

· Way to capture decisions on requirements

· Way to find compliance patterns so that we can easily describe compliance to a user

· Way to summarize compliance requirements in the IVI 3.1 specification.

15.6 Discussion of Applying Class Defined Values

The group agrees to the following:

· Extension groups must be disabled at init and reset time

· Actions outside of the extension group must not have the side effect of enabling the extension group.

· The class specifications have recommended values to disable an extension group.

· The specific driver implements this feature and can optimize the implementation as it sees fit.

15.7 Discussion of Interchangeability Checking

Three possible types of things to check for:

· Reliance on RST values – init followed by read

· “Unexpected” couplings affect measurement

· Leakage between subroutines

The group agreed that the domain of the issue is the first two.

The group is not converging on a result for this discussion.  Many varied opinions.  Bob Stern suggested a process for the discussion.  We need to list the possible strategy options, the possible options for compliance, and possible options for implementation.  Then we can define how to approach the problem between meetings.  

15.7.1.1 Action Items Between Meetings

· Analyze an existing spec to see how well interchangeability checking works, and see what are the false positives and false negatives.

· Try to come up with approach that does not rely on individual attributes being set.

· Interested parties – John Lukez, Jochen Wolle, Lynn Wheelwright, Joe Mueller, Jon Bellin, Scott Rust, Paul Stevens, Dan Zimmermann

Need to set up regular phone meetings.  Jon Bellin is the task master.

15.8 Discussion of Attribute Accessor Functions

The group agrees that:

· We will have set and get attribute functions for C

· We will have properties in COM.

The group agreed to support information that can be obtained from the COM DLL type library and provide support functions for the same information in the C interface.  The group agreed to have the following information:

· Number of Attributes/properties

· Ability to enumerate properties

· Get a the data type of a property

· Get the name of a property

Other information that might be useful but which the group has not agreed to are:

· Whether a property is channel-based

· Range information for a property

There is an issue of hidden attributes for C that would not be exposed from COM.

We need to figure out what this means for customers that use C and COM drivers in the same system.  We can prototype type library access of the first 4 items in the example system for the November meeting.

John Harvey to lead this effort.
15.9 How to Make Progress on the Matrix Between Meetings 

· Smaller group to work on compliance terminology that we use with customers.  The group consists of Dave Howarth, Joe Mueller, Scott Rust, Kirk Fertitta.

· The same group will create a new version of the matrix based on the issues raised at the meeting.  

· Scott Rust is the task master.

· Bob Stern will create a glossary for IVI terms used at meetings.  It will be updated as the group uses new terminology.



16. IVI 3.2 Working Group

16.1 General Meeting Info:

Date of Meeting:
July 3t0h, 1999



Chairperson:
Scott Rust
Minutes Prepared By:
Scott Rust

16.2 Topics To Be Discussed:

· Review 3.2 Issues Raised at Last Meeting

· What should be the name and scope of the IVI 3.2 specification (added by NI)

· Organization of class specifications

· Status values

· Attribute coercion table

· How instrument specific values are handled

· For future specifications, want to define all values where the attribute is defined, not in an extension

· Example code fragments

· Working example plus description?

· Should the be in the specs?

· Preferred order of operations

· Location of interchangeability checking rules (added by NI)

· Organization of Capability Groups

· Fundamental vs. extension

· Definition of fundamental

· Classes that require at least 1 extension capability group

· Version Information

· Attributes for recording which spec version with which the driver is compliant

· Format/mechanism for the rules regarding class specification compliance and where they are located.

· Repository for compliance (web)

· Miscellaneous

· Discussion of high-level functions that set single attributes.

· Auto values for attributes (range, probe sense)

· MAX_TIME for Read/Fetch parameters (is in milliseconds?)

· Fuzzy comparison for ViReal64 values

· Removing ViReal64 enumeration where they are just the actual value.

· Handling Hybrid/multi-class instruments

16.3 Name and Scope of the IVI 3.2 Specification

It seems like that it is common APIs for all of the class specifications.  Should other common things that do not apply to all classes (SW triggering) go in 3.2 or in additional specification?  

IVI 3.1 is the high-level system overview. It includes items such as 

· What is a specific driver

· What is a class driver

· What are the common components

· Event server

· Asset server – abstract factory, configuration

· C version of the asset server

· Interface types and required files

· Relationship of class and specific drivers as well as other components

· Description of the major features – simulation, range checking

· Glossary

· Overview of the 3.X series of specifications (or perhaps the entire series of specs)

· Relationship of MSS???

· It is not clear if this is just the overview of instrument drivers or if it is the entire technical content of IVI.

Possible Help File or other document for the user

· Use model to help the user understand how to use IVI drivers

· Description of the features and relationships of IVI components from the user perspective.

We believe that the title of 3.1 could be 

· IVI System Overview

· Features and Capabilities Overview

· IVI Driver Overview

We believe the that 3.X specs should contain the following:

· Common APIs for all drivers without regard to instrument class

· Common extension APIs for some instrument classes – such as software trigger

· Common practices for relatively common instrument features such as acquisition status.  Includes suggested APIs.

· Naming conventions

· Installation requirements

· General class specification requirements

IVI 3.1 seems to be misnamed as well.  

16.4 Class Specification Issues

16.4.1 Status values

OK to have common status codes in 3.2.  However, the class specifications need to have some text that points the reader to the common list. VI_SUCCESS should not be documented with the function call.

“IVI 3.2 defines common error codes”

16.4.2 Attribute Tables

We need to reformat the attribute tables to include more information.  We propose that for each attribute we have the following:

· The attribute name as a heading (Use C name for now.  Need to add COM names in the future.  COM name may be given precedence.)

· A short table containing the following information

· Data type

· Access – RO/RW

· Channel-based

· Allowed coercion rules.

· Name of the function(s) that sets the attribute ???? (try this)

· A detailed description of the attribute

· A table that contains defined values for the attribute.

16.4.3 How instrument specific values are handled

For each attribute that specifies a set of ordinal values (such as AC (1), DC (2), ….n ), the attribute defines a base value from which the instrument add instrument specific values.  The defined base belongs in the value list with the rest of the attribute values.  The group recommends using 1000 as the specific driver base.

16.4.4 Example code fragments

· Working example plus description?

· Should this be in the specs?

· Preferred order of operations?

The group thinks we should remove the code fragments from the specification.  However, it is acceptable for the class spec developer to include examples to clarify a confusing use model.  This should not take the form of a single line example.

We don’t think we should make it a requirement to include sets of example code. 

16.4.5 Location of interchangeability checking rules

Interchangeability checking rules should not be part of the specification.  We think it should be moved to the guidelines to driver developers section.

We need to look into the terminology and definition of the feature.  It is mainly testing for the reliance on unspecified instrument settings.

16.4.6 Organization of Capability Groups

We should shift the class specifications to document the “base” capability group, and extension capability groups.  The spec must then specify the Fundamental Requirements.  This falls into two categories:

· Only has to implement the base group

· Has to implement the base plus some combination of extension groups.  For this case, there are multiple ways to fulfill the fundamental requirements.

We are going to make this change to the existing 5 class specifications.

16.4.7 Format/mechanism for the rules regarding class specification compliance and where they are located.

The way class specifications should define compliance with a class capability group is as follows;

· Must implement all functions

· Must implement all attributes

· Implements only the values that the instrument supports unless otherwise specified.

The group made the following observations:

· Class specifications should not define values for things the class working group is not sure how to configure just because they might want to define it in the future.

16.4.8 How To Deal With Non-Implemented Values

· We should consider if the specific driver should return an error other then ERROR_INVALID_VALUE when the user passes a class-defined value that the instrument does not support.  If so, we should define that error.  It should not be something like E_NOTIMPL because it have a different meaning.

· The group observed that it is probably better not to allow instrument-specific values to be passed via the class interface.

· When a driver documents what it supports, it should not only include which extensions it supports, but it should also document which optional attribute values it does NOT support.

Action Item:  Scott Rust to search and deal with occurrences of engine in the specification
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