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2. Meeting Attendees
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Company
Phone
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Couldn’t read email address

Glenn Burnside 
National Instruments
512-683-5472
glenn.burnside@ni.com

Jon Bellin
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3. General Membership Meeting

3.1 General Meeting Info:

Date of Meeting:
November 4th, 1999
Chairperson:
Scott Rust
Minutes Prepared By:
Jon Bellin

3.2 Voting Members Present

Agilent
Joe Mueller

Rohde & Scwarz
Jochen Wolle

Keithley 
Dave Howarth

Teradyne
Teresa Lopes

Rockwell Collins
Dave Ptacek

Racal
Patrick Johnson

Northrop Grumman
Craig Cole

Marconi Test Systems
Peter Richardson

TYX
Narayanan Ramachandran

Advantest
Yohei Hirakoso

Vektrex
Kirk Fertitta

Lucent
Carl Olen

National Instruments
Jon Bellin

Review of July Meeting Minutes

It was agreed that “approval of meeting minutes” in the general membership meeting refers only to the approval of the minutes from the previous general membership meeting, not the entire set of minutes from each working group.   We will continue to publish a meeting summary document, called the IVI Meeting Summary, that has the minutes from all the sessions at a meeting.

The group unanimously approved the July meeting minutes.

New Member Applications

Defense Logistics Organisation – Voting Member

Condor Engineering, Inc. – Voting Member

AVL North America – Voting Member

Hamilton Software – Voting Member

VI Technology – Associate Member

PRiMEX Aerospace Company – Associate Member

Elgar – Associate Member

ines (Innovative Elektroniksysteme GmbH) – Associate Member

ACEA – Associate Member

CERP/AIGER – from Associate to Voting Member 

Ericsson – from Associate to Voting Member

All the applications were approved unanimously.

IVI 3.3 – Standard Cross-Class Capabilities 

New specification.  Joe Mueller interim chairman.  Should be transferred to the class specifications track because the content is related to the class specs.  Volunteers:  Kosta Ilic, Carl Olen, Jochen Wolle, Glenn Burnside, Steve Rosemergy.  Refer to the IVI 3.2 minutes for the charter. 

IVI 3.4 – Guidelines for API Style

New specification. Steve Greer is the chairman. Refer to the IVI 3.2 minutes for the charter.   Volunteers: Carl Olen, Kirk Fertitta, John Pieper, Glenn Burnside, Teresa Lopes, Jochen Wolle

IviPwMtr Working Group

 John Lukez resigned as chairman.  Steve Rosemergy will act a chairman until we identify another permanent chairman.

IviSwtch Working Group

The group agreed to leave Srdan Zirojevic as the interim chairman for the time being.

IVI 3.5  IVI Factory

New specification.  Kirk Fertitta is the chairman. Charter:  IVI component(s) that enables abstract instantiation of IVI objects that support class interfaces.   Initial focus is on the IVI COM Factory.  Other issues:  relationship to MSS Asset Server capabilities, session identity.  Volunteers:  John Harvey, Carl Olen, Daniel Eriksson, Kevin Rae, Magnus Jansson, Jon Bellin, Keith Winkeler, Johannes Ganzert, Asaf Kashi

IVI 3.6  Configuration Store 

New specification.  Kirk Fertitta is chairman.  Charter:  Content, format, and API of IVI Configuration Store. Volunteers:  John Harvey, Johannes Ganzert, Teresa Lopes, Dave Ptacek, David Fuller, Jon Bellin, Daniel Eriksson, Magnus Jansson, Carl Olen, Kevin Rea, Peter Richardson, Asaf Kashi, Kosta Ilic

IVI 3.7  Event Server Common Component

New specification.  Roger Oblad is chairman.  Charter:  Define the need for a common event server, specify it, and provide it.   Volunteers:  Kirk Fertitta, John Harvey, Carl Olen, Kevin Rea, Daniel Eriksson, Johannes Ganzert, Qi Gao, Keith Winkeler     

Spectrum Analyzer Working Group Issues

Need standard way of handling events and synchronization in the class APIs.  E.g., acquisition wait and configuration wait.  Belongs in IVI 3.3.

How does the chairperson get access to specification template revisions?  Scott Rust will post the template the NI used for the first five specs.  IVI 3.4 will review the templates.  

How to request enhancements of class specification templates?   Through IVI 3.4.

Revision control for class specifications that would allow working group members in various companies to check out a document and make modifications?  Currently, the chairperson of the working group is responsible for revision control.  Decision was to leave this up to the chairperson’s discretion.

Patent marker issue.  Current idea is to put a disclaimer in the documentation stating the if you want to use the feature you must obtain a license.  Scott Rust suggested a blanket disclaimer.  The marker features are in many instruments.   The patent is on the functionality, not the programmatic interface.  The instrument vendors probably have dealt with the patent issue.  But a synthetic instrument driver could run into the problem.   Group agreed to blanket disclaimer in the class specification template.  

Name and Objective of ActiveX/COM Working Group

Carl Olen discussed the value of decoupling functionality from implementation technology.  Suggested we change name to the Component Technologies working group, with the proviso that we are focusing on COM first.  After much discussion, the group agreed to keep the name as is but to make sure that the foundation communicates to the outside world that we are keeping the interface technology from the class specficications, that we are defining how to implement the class specifications in the interface technologies, and that we are currently focusing on COM.

Jon Bellin proposed that we establish a C Components working group to define interfaces and common components that will allow vendors to write C-based specific drivers as components that can work with class drivers.

Promotions Activities

Kevin Borchert reviewed the plans for the IVI press conference the following week:

Reprioritize Class Specifications

Group agreed that spectrum analyzer, power meter, RF signal generator, AC power supply and digital working groups should remain a high priority.  

The group met on the following specs but is not sure of the priority - 

· Counter/timer, 

· scanning DMM,.  

The group agreed to suspend the scanning DMM and counter/timer specifications.  They should be reprioritized with the potential working groups below.  Suspend means that we will not meet on the these specifications at the next meeting.  However, the chairman can organize work between meetings. 

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)

Dates for upcoming meetings

· NI proposed that the next meeting be scheduled February 22nd – 25th in Austin Texas.  The group agreed.

· The week of May 22nd was proposed for the following meeting.  Monday through Thursday.  TYX volunteered to host the meeting.

Scott Rust to confirm the May meeting date by December 15, 1999.

Proper place to address issues - multiple personalities, subdividing an instrument, and channel/logical name

The group agreed to give these issues to the 3.1 working group.

CERP/AIGER Presentation

Dan Matthews representing CERP/AIGER stated desire to form Chemical Analyzer class working group.  The group agreed to form the working group.  Dan said that he did not want to take up any time in our three tracks at the next meeting.  But he would ideally like an extra room at the next meeting.

TYX Presentation

Narayanan Ramachandran presented information on Atlas 2000.

IVI as a Legal Entity

Most of work/expense is not in getting incorporated but in writing formal bylaws.  There are also annual costs, e.g. filing tax returns.

Joe suggested that we use a lawyer that is not connected to any of the member companies.

Narayanan suggested going through IEEE.  Others suggested looking at SCPI, OpenSource, and OPC Foundation as examples.

Volunteers:  Scott Rust, Joe Mueller, Patrick Johnson.

Procedures for handling difficulties in coming to a consensus

John Harvey agreed to draft an addition to the bylaws relating to informal votes in working groups.

Discussion of creating an ANSI C working group

The group agreed to create the group which consists of:  Peter Richardsons, Gayle Matysek, Dave Ptacek, Johannes Ganzert, John Harvey, Craig Cole, Pat Johnson, Glenn Burnside, Ion Neag

Jon Bellin volunteered to lead the working group.  

Joe Mueller – suggests that the first task of any working group that was created at this meeting is to create their charter and send it to the list server.

There was a discussion of diversity of working group chairman.  Jon Bellin volunteered to step down as the working group chairman for the ActiveX/COM working group.

John Harvey volunteered to be the ActiveX/COM working chairman.  The group agreed.

Web Site Issues

· The group resolved that we need a better discussion forum.  The group directs Kevin Rea to do what is necessary to create a the discussion forum for the group even if this includes changing ISPs.  We authorize the use of $1500.00 to create an improved web site and pay for service charges for the next year.

The group unanimously agreed.

· Other features of the improved web site that were requested.

· Front page support

· CGI scripts

· We need to address the issue of public and private forums.

· Be able to view who is subscribed to the list server

· Remove need to authenticate submissions to the list server

· Remove need to authenticate subscriptions to the list server

The group should propose changes to the format of the Web site.  The plan for now is to get the existing content and format working better.  We can address format issues at a later time.  The promotions committee should address the format issue.

Lynn Wheelwrite and Daniel Eriksson said they would be available to help

VXIplug&play
Ron Wolfe reported on the status of the VXIplug&play Systems Alliance.  The alliance is holding a meeting in Austin on Dec 7 to 9, and is inviting IVI members to attend to discuss I/O.

SCPI

Joe Mueller reported on discussions at the SCPI meeting regarding how to handle overlap between the two groups.  SCPI plans to synchronize their next meeting with the next IVI meeting.

ASAM

Dan Matthews reported on ASAM, which is working on defining architectures in the automotive industry.  An issue was raised as to whether there is potential competition between ASAM and IVI.  The ASAM web site is at www/asam.de.



4. IVI-MSS Working Group

4.1 General Meeting Info:

Date of Meeting:
November 2, 1999
Chairperson:
Roger Oblad
Minutes Prepared By:
John Harvey

4.2 Meeting Attendees:

Name
Company

Most of the Nov 99 Munich meeting attendees came to the IVI-MSS workgroup meeting except about 10 persons who attended the Power Meter and the Digital Working Group meetings, which were held at the same time.


4.3 Topics To Be Discussed:

1. Overview / Assign Minute Taker
--- Roger
2. Introduction



--- Roger Oblad

a. Assignment of Minute Taker

b. Review of Action items

3. IVI-MSS Subgroup Reports

a. Signal Interfaces  

--- Kirk Fertitta

b. Asset Configuration 

--- Roger

c. Common Code Support Model 
--- Pat Johnson
4. IVI-MSS Autotestcon Material 
--- Roger

5. Terminology Proposal

--- Roger

6. IVI Configurable Components

a. Definition Discussion

--- Roger

b. Data Model 


--- David Fuller

c. Review of Section 12
--- Roger

7. Next Steps



--- Roger

4.4 Record of Discussions:

4.4.1 Item #2:  Action Items from the July 1999 Columbus Ohio IVI Meeting. 

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


DONE

2. Get Minutes assembled and submitted.  





DONE

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

DONE

4. Kick off three IVI-MSS subgroups





DONE

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

<not done>

6. Post slides








DONE

7. Post Sect 12, 







DONE

8. Post Event Server Software release





DONE

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



<
pending>

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

4.4.2 Item #3:  Asset Configuration subgroup

This subgroup is responsible for harmonizing the API’s between the IVI-MSS asset server, IVI-COM, the use of IVI .ini files, and IVI factory.  
(Team Lead:  Roger Oblad; Team Members:  Theresa Lopes, Roger Oblad, Daniel Erdiksson, Jon Bellin, John Harvey, Jochen Volle, Kirk Fertitta
This subgroup team meet in Sep 98 with the following objectives:

Agree on common requirements for Asset management using COM between  (IVI-COM and IVI-MSS

Discuss the issues of Event handling 

Action Items:
1. Document "Why not use Connection Points"  
DONE - 10/15/99

2. Event Server Performance 



DONE - 10/15/99

3. Report on VISA SRQ Performance

DONE - 10/15/99
John Bellin provided data using the NI VISA libraries

4. Determine how much “Event Handling” is required to provide multi vendor interoperability.
This remains an unresolved issue.

5. More discussion of event service timing is needed  (David Howarth)

6. Develop a detailed data model that address a programmatic interface to the “IVI configuration store”, the “IVI configuration store” mechanism its self, naming of the IVI configuration store/component catalog, and the role of the asset server.  This task was assigned to David and John with Asaf and Daniel as reviewers.  David prepared and presented a good data model for IVI configurable components but the other aspects of this action item was not resolved in either the September or November meetings and remains open issues.

7. Determine what is it that really gets standardized by IVI?  Particularly if the measurement function interfaces are proprietary.  (Peter Richardson)

8. Determine how “hidden-from-the-customer” components will be configured using IVI standard customer-visible configuration capabilities?  (Scott Rust)

9. Need to design the ability to query for capabilities & requirements?  (Jochen Wolle)

4.4.3 Item #4 Terminology Proposal
A key part of this meeting was the review of a proposal for some new terminology and the introduction of the concept of “IVI Configurable components”.    An issue that came out of this discussion was if this would mean that IVI-MSS would be defined only in terms of what can be configured.  The question was raised about how other requirements related to (for example) events, locking, etc. would be handled.

4.4.4 Item #5 Common Code Support Model (Patrick Johnson)

This subgroup is responsible for identifying 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.  

(Team Lead:  Pat Johnson; Team Members Dave Ptacek, Roger Oblad, Daniel Eriksson, Pat Johnson, (leader)  Bob Stern, NI person TBD, Kirk Ferttita)
Issue:
  
  Liability from an integrator’s perspective in agreeing to supply IVI drivers.

Action Item:
  
   Persons who would like to participate should contact Patrick.

Decisions:
   Will visit this issue from a broader perspective in the general membership meeting
4.4.5 Item #6  Signal Interface subgroup
This subgroup will determine how signal interfaces fit into IVI-MSS.   

Objectives:
1. To define the term Signal Interface

2. To discuss how signal interfaces might be used in ATE systems

3. To determine if signal interfaces should be used in the APIs for some IVI-MSS based components.

4. Ask for volunteers interested in leading this effort
Issues: 

1. Does this fit into IVI-MSS?  (Kirk)

2. What is the relationship between IVI-MSS and ATLAS?  

3. Does it leverage the ATLAS work?  

4. What would need to be done additionally?  (Gayle Matesek)

5. There may be some signals missing from ATLAS.  How would they be addressed? (Lynn Wheelwright)

6. Who is going to take responsibility for leading this group?  (Roger Oblad)

Decisions:

1. Ramachandran Narayanan of TYX accepted the appointment as subgroup chairman.

2. The persons who are interested in being a part of this group are: Ramachandran Narayanan, Kirk Fertitta, Pat, Pat Johnson,  SEKA, Andy Hutchinson, Peter Richardson, Gayle Matesek, John Prescott, Dave Ptacek, Ron Taylor, Roger Oblad.

4.4.6 Action items for the next Meeting:

1. Get Minutes assembled and submitted.  

2. Propose solution on how to determine asset conflicts before run time.  (Carry over from last meeting)

3. Post slides

4. Revise Section 12 and send out for review.  

5. Get IVI-MSS material on the Public IVI page.   (carry over from last meeting)

6. Focus on creating the specifications for COM based IVI Configurable Components



5. IVI-3.1 Working Group

5.1 General Meeting Info:

Date of Meeting:
November 5, 1999

Chairperson:
Jon Bellin acting for Scott Rust

Minutes Prepared By:
David Fuller

5.2 Record of Discussions:

Interchangeability Checking Summary

Jon gives a two minute overview of interchangeability checking.

· Does not guarantee interchangeability.

· It is an optional feature that is off by default. 

· Class specifications provide some guidelines about the criteria for interchangeability checking.

· Like debug mode, interchangeability checking doesn’t always happen.

What are the areas that interchangeability checking might apply?

1. Reliance on power on reset state.

2. Unexpected coupling

3. Subroutine leakage – unexpected coupling across different code modules/subroutines.

Jon notes that there was no consensus and that the first two benefits of the check are the most important.

Three major issues:

· Is it required?

· NI currently provides interchangeability checking in the class drivers.  That must change to comply with the architecture changes specified by the ANSI-C working group.

· How does the user know that interchangeability checking is not supported?

· Could be an interchangeability chcking warning returned by the class driver.

· Class driver could return an error if the user sets it TRUE.

· If you use the specific driver directly, you would get a compiler error if set TRUE.

· If you use the class driver directly, you would get a run-time error if set TRUE. 

There have been discussions of taking a more abstract approach.  

NIs proposals for where interchangeability checking belongs:

1 - Full implementation is required:

A - Require implementing all of the checks in the class spec.

B -  Require implementing a minimum set of class spec. checks.  The minimum set will be defined by the spec working group.

2 - Standard optional:

A - Require implementing all of the checks in the class spec.

B - Require implementing a minimum set of class spec. checks.  The minimum set will be defined by the spec working group.  Some would like to see driver writers document their drivers.

3 - Vendor defined

It was noted that for some instruments, like VNAs, the interchangeability checking approach may not apply.

Good question:  “In instruments like the VNA where many of the attributes are determined automatically by the instrument, how can we provide interchangeability in general.”

Kirk asks:  

· What happens in the case of multi-threading?

· Class work may be delayed.

· There are 

There was discussion on the degree of that delay.

It was also noted that most of the work on the early class specification interchangeability checking was done by NI.

Current working groups are not addressing the interchangeability checking issue.

Daniel Eriksson, “Is the time it takes to define interchangeability checking rules related to the coupling between parameters?”

Glenn Burnside, “Some general interchangeability checking rules apply to any class specification.”  

John H. likes interchangeability checking as standard optional.  As long as the number of parameters tracked is not unwieldy.  The worry is the coupling between the complexity of the class and the necessary implications that has on the complexity of interchangeability checking.  

Gayle, “Any interchangeability checking is an asset to users.  But if the complexity is such that you can’t provide interchangeability checking, don’t.”

There is no way to avoid false positives.

It was noted that default values should be discussed.

Straw Poll:

Abstaining:

· Vektrex

· ACEA Piet Beems

· Ryan

· Gary 

Those expressing an opinion:

1. Agilent  - John Harvey 2B

2. Racal - Dave M. 2B

3. CERP/Aiger Dan Matthews 2B
4. Rockwell 2B

5. Keithley Roy Furman 2B

6. Rohde & Schwarz Johannes Ganzert  2B

7. Mark Oliver 2B

8. Lynn 2B

9. Gayle M. 2B

10. Ericsson Daniel Eriksson 2A

11. AVL – Bill Silvis 2A

12. National Instruments Jon Bellin 2A
13. Northrup Craig Cole 2A

14. Magnus 2A

15. Glenn Burnside 2A

The consensus of the group is the standard optional. (2A or 2B)  There was a 3/2 majority of both voting members and members present for 2B. It would be good to get the spec writers involved in these discussions.

For some instruments interchangeability checking might be impossible due to hardware complexity.

John Harvey suggests that we provide a walk through document for several different specific scenarios.  The document should outline the steps that the driver writers must take followed by the results that the user might see.  Glenn was volunteered by Jon.

Matrix Discussion

Removed LabVIEW from the Core Interface Technology sections.

On the Disabling unused extensions 

Lynn Wheelwright indicates that their might be coupling between extension groups.  Glenn notes that this has occurred and the class spec typically addresses the issue.

Issues with Default Setup

-      Should this also be done on Reset?  Gayle M. argued for doing so.

· Setup errors with coupling between attributes

· Who controls specifying which attributes can be set?

· If this is based off of interchangeability issues, then the complexity of specifying default setup grows.  Perhaps as a vendor, I want to pick and chose which attributes can be specified.

Output Simulation

· Perhaps we should look at mechanisms to support standard sample data files to use when drivers execute output in simulation mode.

· It was noted that when users hear about simulation they probably expect “Advanced Simulation”.

· Confusion on range checking optional in general, but reasonable range checking for simulation.

· Some simulations rely on the caller to pass in the value they expect back.

Instrument Status Checking

John Harvey noted that we need to have an exception clause for the case where a given instrument does not support error query.

Kirk noted that the matrix was a good mechanism for capturing issues and consensus.

AI – Discuss the meaning of multi-thread safety.

Johannes Ganzert raised an excellent issue about attributes.  

(NTS - He noted that some attributes are transitory in state.)

IVI Compliance Matrix


Features

Notes
Class-Based Driver Compliance
Non-Class-Based Driver Compliance

Status

Core Interface Technology






· COM
2
Optional
Optional
Agreed

· ANSI C
2
Optional
Optional
Agreed

ADE Integration






· Placeholder

XX
XX
XX

Inherent IVI Features






Complies with IVI 3.x (placeholder)

(
(
Open

Interchangeability 





· Conforms to a class specification

(

Agreed

· Swapping without changing source code, recompiling, or re-linking.

(

Agreed

· Disabling unused extensions

(

Agreed

· Ability to call class and specific methods for the same session

(

Agreed

· Interchangeability Checking

Optional

Open

· Applying default setup from configuration file
3
(
(
Open

· Virtual Channel Names

(
(
Agreed

Simulation





· Refraining from I/O when simulating

(
(
Agreed

· Reasonable range checking while simulating

(
(
Agreed

· Minimal Simulation of output values

(
(
Agreed

· Advanced Simulation of output values

Optional
Optional
Agreed

State Caching





· Implements state caching in specific driver
1
Optional
Optional
Agreed

· Accommodate calls to enable/disable state caching in specific driver.

(
(
Agreed

Range Checking





· Complete range checking in specific driver
1
Optional
Optional
Agreed

· Range checking in specific driver when instrument does not handle errors properly (similar to simulation range checking)

(
(
Agreed

· Accommodate calls to enable/disable range checking in specific driver

(
(
Agreed

Instrument Status Checking





· Automatic status checking in specific driver
1
(
(
Agreed

· Accommodate calls to enable/disable automatic status checking in specific driver

(
(
Agreed

Coercion Recording 

Optional
Optional
Open

Multithreaded Safety

(
(
Agreed

Note 1:  Optional for DCOM instruments.

Note 2:  All IVI drivers must have at least a C or COM interface.

Note 3:  This is only at initialization time of the driver and does not effect the reset state.  

Conformance Discussion:

John Harvey presented the conformance document.  He noted that there is a relationship between the components, the content of what we communicate to the customers as to what ties together, the branding of that by the IVI foundation.  What does it mean to claim compliance.

Feedback on the document:

Lose the D in the conformance.

The group agreed that the 5 categories and the naming scheme made sense.

Conformance remains an open issue.

What is the scope of the 3.1 document?

John suggests that there are some components within the scope:

· a high-level system diagram.

· Ownership and consistency of the component specifications.

Action Items between now and the next meeting:

· `Jon Bellin and Magnus Jansson defines his view of multi-thread safety

· Kirk F. (the leader of this effort), John H., and David Fuller will work on high level diagrams that introduce the 3.x components.

· Jon will discuss with Scott and the class specification teams the issue of 2A and 2B.

· Glenn will write some interchangeability checking scenarios.

· Agilent Technologies representative, Glenn Burnside, Jon B., and Scott R. will look into default setup/attributes as it applies to reset, init, and to which attributes it applies.

· The MSS configuration working group and the 3.?? teams need to make sure that cross-group communication is effective.  (Roger is the MSS representative and Kirk F. is the 3.1 liason.  This group needs to come back with good proposals for maintaining consistency between working groups)



6. IVI-3.2 Working Group

6.1 General Meeting Info:

Date of Meeting:
November 2, 1999
Chairperson:
Scott Rust
Minutes Prepared By:
Jon Bellin

6.2 Topics To Be Discussed: 

· Name and scope of the IVI 3.2 specification (Need to have a name and outline)

· Review names of inherent attributes for C based on feedback from the COM prototype

· Review inherent attribute and functions standardization level categories

· Default values for inherent attributes.

· Review the Standardized Cross Class Capabilities document

· Unfulfilled agenda items from the last meeting

· 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

· Handling Hybrid/multi-class instruments
6.3 Record of Discussions: 

Names, owners, and scope of specs:

3.2 Functions, attributes, and error codes that all IVI drivers must have.

Owner:  Scott Rust

Including levels of implementation of the above items.

Common to COM and C, or specific to one or the other

Error handling

3.3 Specifications for common capabilities across classes.

Owner:  Joe Mueller  (interim) 

Software triggering

IsOverrange

Criteria for when to define a common capability

Event interface exported to user

Multi-point triggering

3.4 Guidelines for API style.

Owner:  Steve Greer (nominated in absentia)

When to use integer, double, enum.

Fuzzy comparison of ViReal64 value.

Auto values for attributes 

MAX_TIME for Read/Fetch parameters (units)

Naming guidelines

Common to COM and C, or specific to one or the other

Guidelines for defining interchangeable class APIs.

One channel device vs. single channel on multi-channel device.

Two channel device vs. two one-channel devices.

Approach for defining base and extension capability groups.

Driver I/O 

Use VISA for GPIB, VXI, serial (is this a requirement??)

What about other I/O (Ethernet, 1394, USB) ?

3.x  IVI Factory

Owner:  Kirk Fertitta

3.y  Configuration store 

Owner:  Kirk Fertitta
Format

API

3.z  Event server common component 

Owner:  Roger Oblad

Inherent Attributes Format in 3.2

· English Name

· COM Name (if any)

· C Name (if any.  Might have class and specific driver names)

· Data type, and range of values or format.

· Definition

· Whether actual implementation is required, and default behavior 

· Default value

Agreed to add COM and C attribute hierarchies up front, after the table of contents.  Separate pages for each attribute, in alphabetical order.

Inherent Functions Format in 3.2

· English Name

· COM signature (fully scoped)

· C signature

· For each parameter: Data type, and range of values or format, reference to attribute.

· Error codes specific to the function

· Definition

· Whether actual implementation is required

· If actual implementation is not required, what the function returns.

Consider adding COM and C function hierarchies up front, after the table of contents.  Separate pages for each function, in alphabetical order


Error Handling (from method calls or property access)

· Issue:  COM interfaces should use COM error code range, which is different from the VXIplug&play error code ranges that the C based drivers currently use.   Either specify standard mapping between error code ranges (i.e., lower 16-bit the same in both), or else use only one range.

· Issue:  Numbering of errors vs. warnings.

· List of standard IVI-defined error and warning values to return as HRESULT or ViStatus (agree at least in lower 16-bits) 

· List of COM-defined HRESULT values to use to particular situations

· How to fill out the ErrorInfo object and how this maps to C-based error attributes

· Exceptions:  Don’t throw them;  catch them all;  how to map exceptions to HRESULT values?

· Small working group:  John Harvey, Kirk Fertitta, Daniel Eriksson, David Fuller, Roger Oblad, Scott Rust

Reviewed IVI 3.2 Discussion Topics document.  Made a few changes.  Will have further discussion in COM Working Group.

Interchangeability checking issue to be discussed and decided on Friday in 3.1 discussion.

Discussed adding default values for inherent attributes – the value that each inherent attribute has if there is not an entry for it in the configuration file.  Agreed that we should discuss this on an attribute-by-attribute basis and include result in spec.

Discussed the standard cross-class capabilities document (SC3).  Action items:

1. Add a paragraph to the introduction that indicates how a class specification should cite sections in SC3 that it implements.  Citation should be by name rather than by section number.

2. Add a recommendation for the name of the attribute value that enables software triggering.

3. Group related functions and attributes into a single section with a descriptive name.

4. Consider adding multi-point triggering.

5. Add a paragraph to the introduction describing how the spec is organized.

6. Explicitly grandfather existing class specs that don’t adhere to a section in SC3.

7. Recommend against using a function or attribute name defined in SC3 if you don’t plan to comply with the entire section of which the function or attribute is a part.

8. Have a draft out for review two weeks before the next meeting.

Discussion of Unfulfilled Agenda Items

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

· Wait until COM session

· Auto values for attributes (range, probe sense)

Several ways of doing it:

IviDMM_Configure (function, range, res)

Where range can be a positive ViReal64 (manual range) or a special negative number indicating auto-range. Extension to return the auto-range value, if the instrument supports it.  Reasons for doing it this way:

· If you had two separate attributes, it would appear that you should be able to query the range when you are auto-ranging, but that is not possible on instruments with a single settings.

· Auto ranging not used very often, especially when you want interchangeability

IviDMM_Configure (function, manualOrAutoRanging, manualRangeValue, res)
· Conceptually clearer and more straightforward

· In many cases, there might not be any reserved (e.g. negative) values available

IviDMM_Configure (function, range, res)
IviDMM_ConfigureAuto (function, onOrOnceOrOff, res)
-
This is counter to our previous attempts to avoid functions with side-effects

Variable parameters.

Although, there was not a strong consensus, it seems that the second option is preferred.   To use option 1 (or another option) you must have a good reason. Wanting to be consistent with the DMM spec is NOT a good reason.  One possible good reason is that the auto value is used very seldom.  

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

Whether to use ViReal64 for number of seconds or ViUInt32 for number of milliseconds.  Currently, the class specs use a ViUInt32 for number of milliseconds.   0 means no waiting, and MAXINT means wait forever.

Straw poll indicated slight preference for integer milliseconds

· 
Fuzzy comparison for ViReal64 values

· Needs to be specified precisely in API style spec

· NI and Agilent each have something to use as a starting point

· Handling Hybrid/multi-class instruments
· Include in 3.1 spec
· COM:  Use multiple interfaces in same driver
· C:  Use separate driver DLLs.

6.4 Issues To Be Resolved In the General Membership Meeting:

None


7. ActiveX/COM Working Group

7.1 General Meeting Info:

Date of Meeting:
November 3, 1999

Chairperson:
Jon Bellin

Minutes Prepared By:
David Fuller

7.2 Record of Discussions: 

Kevin Rea enumerated the following concerns that were captured on the flip chart:

· Broaden the focus of ActiveX working group to Component Technologies.

· Don’t let the perception of slowing down class specification development persist.

· Kevin listed another perception that IVI is tightly coupled with COM.

Straw Poll on development environments used:


Application Development Environment
Number of Users

HP-VEE
1-2

NI-CVI
8-10

NI-LV
8-10

MSVC++
8-10

MSVB
4-5

Concern was expressed about the interface that LabVIEW used to communicate to COM IVI drivers.  Primarily, members were concerned about how they could access the driver specific features of their instrument driver.

Keith Winkeler noted that IVI should strive to maintain consistency between class compliant interfaces and specific interfaces.

There was discussion on the differences between using components and objects.  

Jon Bellin noted that there are a lot of issues like how closely is IVI tied to COM or C?  Where is the responsibility for making the COM components work well from C?  We need to be careful that we do not assume or imply consensus on many of these issues.

Joe Mueller noted that if we need to make some IVI positions, we should get a smaller group and thoughtfully construct any necessary position papers

John Harvey’s Summary of COM issues:

· Versioning is still an issue.  What is the defined scheme for versioning drivers.

· Naming conventions: There are Microsoft conventions for naming enums, ProgIDs, constants,type libs.

· Ownership of common code: IVI configuration reader, IVI factory

· Automation and scripting environments.  Our drivers use automation types with custom interfaces.  This poses a problem for some environments.  

· IVI.ini file

· Long and complicated, store in the registry, or just make it a don’t care through an API/Interface.

· Standard configuration reader

· Keeping it understandable and manageable

· IVI Factory Create v. Init

· Locating attributes in the hierarchy.  The most contentious issue.

· Channel Issues

· Channels and repeated capabilities: maybe this spills into instrument spec as well.
· Channel Names – Standard names, case sensitivity.
· How to treat set up options if they can’t be set.
· Include method and property capabilities.  How does a developer know what parts of the class compliant interface are implemented?
· Naming some of the ID properties.
· Error Query – Should we return the instrument error as a COM error.
· Configuration of the acquisition subsystem.  
· How to resolve driver location.  Internal issues of the driver writers on what to call the property.
· Namespace issue – If you try to include more than one interface definition, the compile complains.
· Distributing source
· get_SpecificInterfacesRoot

· SoftwareTrigger issue needs to be resolved elsewhere(specification discussions) 

· Usefulness of IO session for COM in VB.

· Functionality associated with vendor, model, firmware rev. number in interface.

· Why can’t the trigger enumeration use the same enum? (Captured for a co-worker of John H’s)

Attribute Issue in Detail

Presentation by John Harvey, handout by Keith Winkeler

John Harvey’s Outline of Possible Solutions:

1. Attributes in their own branch of the hierarchy.

2. Combine the attributes with the corresponding methods in the same branch.

3. Put attributes one level down in the same branch as the corresponding methods.

4. Make a lower level interface for each configuration method.

5. Eliminate the configuration methods.

The following section is an attempt to capture major points made in open discussion about each 

Solution One:

John H – The rational behind this solution is that the preferred way to configure an instrument is to use a high-level configuration function.  This gives the driver developer the opportunity to handle coupling between attributes.  This guides the casual driver user, who does not understand the couplings, to the correct interface.  Also, they might end up sending redundant information.

Keith W – This is also a self-documenting interface.

Jon B – Jon outlined themes running through all of the solutions:

Keith suggested a framework for discussion.

· high level configuration functions or not

· low level attribute availability

· attribute location

John H – How do you make the connection between the location of the low-level attributes. (Which leads John to solution two)

Solution Two

In answer to John’s question above, put everything in one place.

The downside to this is that you now have no distinction between high level configuration functions and “low-level” properties.

Solution Three:

Put the “low-level” properties in an interface off the main interface.  Joe Mueller thought that perhaps “low-level” was an issue.

Solution Four:

--- Too fast --- 

Solution Five:

There was a straw poll about who plans to use properties or high-level configuration functions: The result was roughly even.  Every speaker spoke to the need of both high-level functions and attributes.

The working group reached consensus on the following:

1 High-level configuration functions will exist.

2 All attributes must be available.

3 The location of the attributes is unresolved. 

N. Ramachandran opens up discussion on the consensus items again.  TYX prefers solution five and barring that solution two.  It was agreed not to debate the points of the TYX document, as ION is not present to defend it.  It was also agreed that the consensus we reached was indeed consensus and thus debate on issue three can continue apace.

Attribute location Debate

Jon Bellin starts with a proposal to jettison solution 4.

On solution One:

Pro(s) – 

· The separation of the high-level configuration from the attribute model allows optimization of the hierarchy for the specific purpose of each.

· The interface is “self-documenting” and tends to push the user toward the high-level methods.  (This might be a CON, if your pushing for Solution Five.)

Con(s) – 

· Some users may want to mix and match high level and attribute level calls.  In that case, you must access the functionality from two separate locations and it adds depth to the hierarchy.

· If an existing attribute that was not in a high-level configuration function IS supported in a high-level configuration function in a later specification the interface will become inconsistent with Solution Three.

There was debate on the effects of the additional hierarchy on performance.  We moved on without resolving the hierarchy/performance.

On solution Two:  

Pro(s) – 

· The high-level and attribute methods are all present in the same interface.  Thus the user can make the decision as to their configuration approach.

· The hierarchy is not as deep as Solution One.

Con(s) – 

· For a use model for interchangeability, the interface does not “teach/guide” the user to the high-level configuration functions. (Open to debate, proposed by Jon Bellin)

It was suggested that to distinguish between attribute types we decorate one type of attribute with a special character name.  

Kirk on Solution Three

· Performance hit/usage of hierarchy.

· Using attributes that are not really coupled even though the coupling is implied in the high-level function.

· When you need to toggle just one attribute of a high-level function.

· How does a new extension group can vary an attribute in the low-level location.

· How an existing extension group can vary an attribute in the low-level location.

· Performance hit of setting multiple things in a high-level function.

· Dealing with what happens when the instrument doesn’t actually have the couplings represented in the instrument.

· Increased difficulty of designating things as low-level in the class specs.

General Discussion:

Straw Poll on the 3 v 2 issue:

1 abstain

2 neutral votes

10 votes for 2

20 votes for 3

Abstain

1. Joe – Concern about low level, abstained

Neutral

1. Steve - 2 or 3 no preference, 3 on aesthetics, usage 2 or 3

2. Dan Mathews - Live with 2 or 3.  If something goes under low level it should be any function or attribute

Solution 2

1. Agilent : John Harvey – 2 

2. TYX : M. Ramachandran –2

3. Vektrex : Kirk Fritatta –2 can live with 3

4. Ericsson : Daniel Erickson – 2 can live with 3, 3 is equal to 2 if we can solve Kirk’s good point about inconsistency with changes.

5. Rhode & Schwartz : Johannes Ganzert – 2, because he sees difficulty in what will be low level and instrument evolution

6. ?? : Mark Oliver - 2 over 3, wants a naming convention or help string,

7. ?? : Bill Silvas – 2

8. ?? : Bill (??) – 2 live with 3, debate about low level forever

Ryan Kinney–2 

Greg Gieger – 2 and then 3

Solution 3

1. National Instruments : Jon Bellin – 3

2. Teradyne : Teressa Lopes – 3 can live with 2

3. Lucent : Tim Butterfield - 3 can live with 2.

4. Northrup : Gayle M. – 3 can live with 2

5. Racal : Patrick Johnson – 3 over 2, documentation is key.

6. ?? : Sam Ross – 3 can live with 2

7. ?? : Steve Lomas – 3 can live with 2.  Good comment about 80/20 rule.  

8. ?? : Daniel (from Czheck Republic) –3

9. ?? : Hans Tschan - 3, worried about evolving instrumentation.

10. ?? : Werner (??) – 3

11. ?? : Dave McKay – 3 barely over 2

12. ?? : John Prexcott - 3 can live with 2

13. ?? : Roy (??)– 3

14. ?? : Delaney (??) – 3 can live with 2

(In conflict with Daniel) Magnus Jansson – 3 can live with 2 with documentation 

Kevin Rea – 3 can live with 2

Keith Winkeler  – 3

David Fuller– 3 but I could live with 2

Glen Burnside – 3

Jan (??) – 3

Wrap up discussion on attribute location issue.  

Issue of naming low level is noted as open and should be discussed.  Kirk’s(and others) concerns are noted.

Issue is not resolved and needs to be voted on at general assembly

Kirk notes the need for a formal decision making policy/procedure within the working group.  Kirk notes that the number of people in the room from a particular company should not sway the process unduly.

Channels / Collections Issue

What happens when the particular instrument you are programming does not match the class specification?

How should channels be represented?

For the demo channels are represented as a parameter on the effected function or property.  This approach is consistent with the C based drivers.

ChannelDependentFunction(“Channel 1”, doSomething);

Other options:

· A collection of heterogeneous(?) channels.

Issues Channel Collections introduce:

· Because IVI-COM drivers use custom interfaces, they cannot support the For Each construct supported in VB.

· Organizational problems with channel dependent features not always in the same interface.

· Remove channel number from the interface.  Other than the SetActiveChannel call.e.g.

Scope.SetActiveChannel(“Channel 1”);

Scope.DoSomethingChannelSpecific(); //uses Channel 1

Issues the Set Active approach introduces:

· It is not obvious what channel you are using.

· The channel dependent confusion continues.

· Multi-threaded applications – requires a synchronization scheme

Channel Representation Scheme

Joe notes that we would like an extensible scheme to manage more complex instrument duplication in future specifications.

Kirk and John note that it would be nice to have the flexibility of passing in the channel representation, but not have to pass in the channel representation if the instrument does not require it.

· Since we must have a channel representation scheme, (currently using a string) create an interface that encapsulates 1 to N channels.

· Q:  How does this differ from a collection of channels?
A:  The proposed interface is an aggregation of channel identifiers.  You can then pass this interface to methods, much like approach one.  (It is similar to a moniker.)

· Kirk proposes a VARIANT to represent channels as a moniker, string, or the empty condition.
There is discussion about other ways to represent “no string”

John Harvey notes that the guidelines for specification generation should include a discussion of channel related issues such as the FGEN case where a channel string is required even though all of the FGENs John is familiar have only one channel.

Arbitrary Dimensional Access to “Things”

This issue is noted for discussion in a smaller forum.

Joe gives the following examples:  

A plug-in Tek scope where each plug-in adds 2 channels and each channel has possibly 2 or three trigger inputs.  The actual number of allowable triggers is modules*trigger count.  

Glenn and Joe share more examples.

We will encounter this problem more in specific drivers than in class drivers, but IVI still needs a mechanism to handle arbitrary aspects of an instrument.

John proposes that the COM scope working group should generate proposals for addressing the issues generated from the scope prototype. 

and

Joe proposes that perhaps other could share some of the work on the repeated capabilities problem.  Others == Joe Mueller, Keith Winkeler, Glenn Burnside, Teresa Lopes,  Kevin Rea, Tim Butterfield. 

COM I/O

Who wants to be involved in the email discussion?  Daniel Eriksson, Kirk F., Tim Butterfield, Patrick Johnson, Kevin Rea, Johannes Ganzert, Ion Neag, David Howarth, Teresa Lopes and Dan Mondrik.

Who wants to be involved in the Dec 7-9 meeting?  Unresolved.

National Instruments discussed its passport architecture that is intended to allow NI-VISA to support any type of hardware.  The NI passport developer information will be available.

· Several customers do not want to have to learn a new IO API.

· Teresa and others expressed concern about legacy driver issue.  All the old drivers should work.

· Kevin doesn’t want to be locked into a COM only solution as he wants his object technology solution to be open.

· Kirk did not want to be tied into VISA for new development.

· Joe expressed concern about having drivers work with any I/O solution.

· Kirk values a COM focus.

· Jon does not want to undermine VISA in the eyes of the customers.  The COM implementation does not need to be just a literal translation of the VISA API.

· Daniel Eriksson is working on defining a COM interface to VISA and would like to see a standard.

Additional Discussion

Where does the work of the Active X Scope/IDL groups go?  Style guide, a common capabilities document; make the recommendation from within the working group.

The goal has been to come up with a COM specification to be added to the existing class specifications without impacting what is already there. 

How does IDL fit into this?  Create IDL that contains enough additional information to be able to auto-generate a C API from the IDL.  The IDL itself could pass through the MIDL compiler as is.  The resultant compilation could then be transformed to result in a C API.

Would we include the IDL in the specification?  Yes.

What is a reasonably realistic timetable for the conclusion of this work?  With the resolution of the outstanding COM issues, John foresees an additional month or two to finalize the IDL.  (The goal is to resolve said outstanding issues by the next meeting.)

We need to prioritize the outstanding COM issues to expedite the completion of the class specifications.



8. Leveraging SCPI Principles Working Group

8.1 General Meeting Info:

Date of Meeting:
November 4, 1999
Chairperson:
Jochen Wolle
Minutes Prepared By:
Jochen Wolle

8.2 Record of Discussions:

The new IviRFSigGen specification was created by a R&S internal working group based on SCPI principles including SCPI volume 4. It should be taken as an example how fast can be new specs created that way. The group will monitor the success of this example.

Follow-Up from last meeting:

Status reporting (LVSCPI06) is passed on to IVI 3.3 Standard Cross-Class Capabilities.

8.3 Open issues:

Issue #
Title
Owner
Status

LVSCPI 01
Versioning of class specification:
Beside the versioning information of the driver, class driver, IVI engine etc. we need also a mechanism for versioning class specifications (like SCPI does)
3.2 Working group
Closed

LVSCPI 02
General naming conventions:
Looking for a more commonality (predictable) way to assign mnemonics e.g. enum’s etc. in a consistant way
3.4 Guidlines for API style
Closed

LVSCPI 04
Asynchronous event handling:
How to handle asynchronous events (e.g. SRQ’s from hard errors, synchronisation of instrument background tasks) in different ADE’s
3.7 Event Server Common Component
Closed

LVSCPI 06
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
3.3 Standard Cross-Class Capabilities
Closed

LVSCPI 07
Consistency guidelines for common tasks:
Examine existing class drivers for common tasks e.g. Configure trigger etc.
3.4 Guidlines for API style
Closed

LVSCPI 08
Syntax and Style Guide:
Syntax and style guide overall for IVI similar to SCPI S&S guide
3.4 Guidlines for API style
Closed

8.4 Action items:

Working group closed.



9. IDL Working Group

9.1 General Meeting Info:

Date of Meeting:
November 4, 1999

Chairperson:
John Harvey

Minutes Prepared By:
John Harvey

9.2 Record of Discussions

Is the IVI Foundation endorsing COM in particular, or component technology in general?  How can the IVI Foundation define IDL that can be applied to any component technology?  Discussion centered on the goal of providing IDL that is immediately applicable to COM and ANSI-C while allowing migration to other component technologies such as JavaBeans and CORBA.

9.3 Decisions

Start with MIDL.  Keep the MIDL as extensible to other component technologies without slowing down the process.  Make sure that ANSI-C interfaces also can be generated.  Remember that the purpose of IDL is to provide exactly the same interface to all driver developers.

Test what we do in other environments, as people volunteer, and see what we end up with.

Start with the IVI-Scope working group, add Kevin Rea (Lucent), Steve Rosemergy (Anritsu), and Johannes Ganzert (Rohde&Schwarz).  Kevin will experiment with IDL for various other component technologies.  Steve will check out Borland’s IDL compiler.



10. Promotions Working Group

10.1 General Meeting Info:

Date of Meeting:


Chairperson:


Minutes Prepared By:


10.2 Meeting Attendees:

Name
Company

Ron Wolfe
National Instruments

Piet Beems
ACEA

Andy Hutchinson
Teradyne

Dean Lawler
Hamilton Software

Peter Richardson
Marconi Test Systems

Bret McComb
CERP

Roger Oblad
Agilent Technologies

David Howarth 
Keithley Instruments

Jochen Wolle
Rohde&Schwarz

10.3 Topics To Be Discussed:

· Define the role of the chairman of the working group

· Nominate a chairman for the working group

· Review plan for the upcoming press conference

· Review/edit press conference presentations

· Finalize the press release.
10.4 Record of Discussions: 

Role of the Chairman

· Decided that we need work on this either at the next meeting or if there is time at the end of this meeting

· NI said that Dany Cheij is willing to take on this role.

· Suggested that there be a user contact

· Scott Rust will act as the chairperson until the group has time to propose another person

Role of the Promotions Working Group

· Need to decide later

Preparations for the Press Conference the Following Week

The group spent the remainder of the time reviewing/finalizing the press conference materials.  The materials that were presented at the press conference can be found on the IVI Foundation web site. 



11. Power Meter Working Group

11.1 General Meeting Info:

Date of Meeting:
November 2, 1999

Chairperson:
John Lukez (Steve Rosemergy acting in place of John Lukez)
Minutes Prepared By:
Glenn Burnside

11.2 Meeting Attendees:

Name
Company

Joe Mueller
Agilent Technologies

Steve Greer
Agilent Technologies

Neil Shah
Lucent Technologies

Glenn Burnside
National Instruments

Greg Giger
Vektrex

Helen Gillespie
Agilent Technologies

Steve Rosemergy
Anritsu

Arnd Diestelhorst
R&S

11.3 Record of Discussions:

1) Agreed to review enumerations of numbers and other unnecessary enumerations.

2) Need to bring up in gen. Membership – we need a new chairperson for IviPwMtr.

3) Need to reformat to the new specification format.  Glenn Burnside will make a specification template file available for this.

4) Discussed scope and intent of the specification:

· Want to focus on functionality common to most power meters on the market

5) Discussion of the math operations on channels led to discussion of the way to read back data from the instrument.

6) ** Agreed to remove the CHANNEL_ENABLED and CHANNEL_SOURCE attributes and related functions, and present the functional intent of these attributes in a different manner.

7) Agreed to the following values for the UNITS attribute:

· VAL_MEAS_UNITS_DBM

· VAL_MEAS_UNITS_DBUV

· VAL_MEAS_UNITS_WATTS

· VAL_MEAS_UNITS_DB

· VAL_MEAS_UNTIS_RATIO

8) Agreed to rename the UNITS attribute to MEASUREMENT_UNITS
9) We did not address the resolution attribute at this time.

10) There is a need to specify a cal table for a sensor.

11) There may be a conflict in what things are channel based and what things are measurement based.  This needs to be addressed.

12) Agreed to add a DUTY_CYCLE_ENABLED attribute of type ViBoolean.  We identified this as indexable by measurement.  We need to examine the compliance requirements for this attribute and the DUTY_CYCLE attribute.

13) Agreed to change the units of the OFFSET attribute to dB.

14) Agreed to move the OFFSET_TYPE to an extension group.  Need to research the proper location for this attribute.  Also, need to research how the offset table interacts with the scalar offset value.  Need to decide whether to model offset type as a switch or as a set of enable/disable offset types.

15) We did not address the issue of ranging.

16) Agreed to remove the AVERAGING and AUTO_AVERAGE .  Replaced them with AVERAGING_MODE attribute of type ViInt32.  Defined values would be VAL_AVERAGE_AUTO, VAL_AVERAGE_MANUAL.

17) Need to document that the NUMBER_AVERAGES attribute should not affect instrument behavior when the AVERAGING_MODE attribute is set to AUTO.  A value of 1 means that no averages occur.

18) Need to research what the set of trigger sources are.  Specifically, need to look into the viability of the vxi and pxi backplane lines.

19) Agreed to remove the AUTO_TRIGGER_DELAY and SETTLE_PERCENT attribute.  We will look into the trigger delay capability and determine if it needs to be added into the specification, and how.

20) Need to research the interaction between resolution settings and averaging settings.

21) Agreed to remove the enumerations for the RESOLUTION attribute.

11.4 Action Items:

1) Glenn Burnside will set up a conference call to discuss ranging, resolution, and averaging, and trigger delay.  We will attempt to have this in the first week of December.

2) Agilent will look into developing some possible models for how measurements and channels interact can be presented in the interface.

3) Steve Rosemergy will implement all agreed on changes to the specification, and reformat it to the new specification format.

4) Steve Rosemergy will act as the interim chairperson for the group.  We will identify a new chairperson at the next meeting of the IVI Foundation.

5) Greg Giger will research Cal tables and propose an interface for configuring them.

6) Greg Giger will research the behavior of the Duty cycle settings and determine the best way to present it in the specification.

7) Glenn Burnside will research ways of configuring offsets and propose an interface for this.



12. Digital Working Group

12.1 General Meeting Info:

Date of Meeting:

Chairperson:

Minutes Prepared By:


12.2 General Meeting Info:

Date of Meeting:
November 2nd, 1999



Chairperson:
Teresa Lopes
Minutes Prepared By:
Teresa Lopes

12.3 Meeting Attendees:

Name
Company

Teresa Lopes
Teradyne

Ryan Kinney
Agilent

Kosta Ilic
National Instruments

Patrick Johnson
Racal

Bill Meredith
Rockwell

Craig Cole
Northrop Grumman

12.4 Topics To Be Discussed:

1. Review action items from last meeting

2. Define digital capabilities

3. Define base digital class

12.5 Record of Discussions:

Item #1:  Review action items from last meeting

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

· Done – preliminary version posted in working group directory on web site

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

· Done, sort of.  Dave is no longer participating.  Will look into alternatives for defining a working group distribution list

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

· In Processes – Bill will e-mail his prototype after this meeting

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

· Done

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

· Done – everything but Wes’s spreadsheet

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

· Representatives from HP and NI are already on the distribution list.  I haven't had any luck getting in touch with Talon or IT.  Pat Johnson has gotten in touch with both Talon and IT and both have expressed an interest in participating

· Eric Sacher Talon

· Dave Johnson Interface Technology

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

· Done

Item #2:  Define digital capabilities

The following capabilities were discussed as being applicable to the instrument that should be covered by digital:

· Drive high and drive low

· Detect high and detect low

· Single logic family – single fixed logic family

· Detect between – ability to detect a voltage that is higher than the low threshold, but lower than the high threshold 

· Tristate – ability to turn the driver off – not driving high or low.
· Selectable logic families – ability to select from two or more fixed logic families.

· Programmable logic families – ability to program one or more logic families.  If more than one, implies selectable logic family capability.

· Stored patterns – ability to store pattern either in instrument memory or computer memory and execute them under instrument control.

· Fixed pattern application rate (implies stored patterns) – ability to apply patterns at some fixed rate.

· Selectable pattern application rate – ability to select from two or more pattern rates

· Programmable pattern application rate – ability to program the pattern application rate.

· Synchronized pattern application rate – ability to synchronize the pattern application rate to the UUT or some other source external to the instrument

· Fixed Offset – drive and detect happen at a fixed offset within the pattern application rate

· Delay both drive and detect – ability to specify a delay for drive and detect

· Bus cycle emulation – ability to specify both edges for driving and detecting and selection of data formats

· Pattern Control – ability to specify conditional and unconditional loops, repeats and jumps.

The following capabilities were viewed as corner cases (not supported by many instruments):

· Connect/Disconnect – ability to physically connect/disconnect the instrument from the UUT

· Triggering – ability to generate and respond to triggers

Item #3:  Define base Digital Class

The first issue that needed to be addressed is whether there is one digital class with many extensions or 3 digital classes.

The capabilities discussed above were binned into one of the 3 propose digital classes:

Simple Digital
Digital Word Generator
Performance Digital

Drive High and drive low
Drive High and drive low
Drive High and drive low

Detect high and detect low
Detect high and detect low
Detect high and detect low

Single logic family
Single logic family
Single logic family


Detect between
Detect between


Tristate
Tristate


Selectable logic families
Selectable logic families


Programmable logic families
Programmable logic families


Stored Patterns
Stored Patterns


Fixed pattern application rate
Fixed pattern application rate


Selectable pattern application rate
Selectable pattern application rate


Programmable pattern application rate
Programmable pattern application rate


Synchronized pattern application rate
Synchronized pattern application rate


Fixed Offset
Fixed Offset



Delay both drive and detect



Bus cycle emulation



Pattern Control

After going through this exercise we concluded that one class with many extensions was the approach to take for the following reasons:

· Natural progression of capabilities

· There is a lot of overlap in the capabilities of digital word generators and performance digital.

· Once we got past defining simple digital there were no other logical groups for defining the other base classes.

· Allows for more flexibility

· Makes the documentation/maintenance easier than trying to keep 3 class specification in sync.

· Three classes would make interchangeability harder.  It would also make it harder to describe which interface to use when an instrument provides all 3.

There was some concern about having just one class in that normally you wouldn’t call yourself done until the entire class including all the extension groups is defined.  We decided that we would try a phased approach with the digital class.  The first revision of the class specification will define the base class and two extensions: stored patterns and selectable logic families.

We defined the IVI digital class as follows:

The digital IVI class describes a set of capabilities for specifying binary stimulus and response for an application.  The capabilities of simple digital instruments define the capabilities of the base class.  The capabilities of digital word generators and performance digital are defined as extensions to the base class.

We also discussed whether other instruments should be part of the digital class.  The following instruments were determined to not be part of the digital class primarily because the use model of the instruments was not the same as the instruments that were included:

· Logic Analyzer

· A/D and D/A

· Timestamp

12.6 Action Items:

· Teresa to send out minutes

· Teresa to throw together the initial revision of the class specification



13. Spectrum Analyzer Working Group

13.1 General Meeting Info:

Date of Meeting:
November 3, 1999
Location:
Munich Germany

Chairperson:
Neil Shah
Minutes Prepared By:
Neil Shah (from the notes taken by Craig Cole)

13.2 Meeting Attendees:

Name
Company

Neil Shah
Lucent

Steve Greer
Agilent Technologies

Chris Bartz
NI

Jochen Wolle
R & S

Anne Faveur
Advantest

Lynn Wheelwright
Agilent

Yohei Hirakoso
Advantest

Craig Cole 
Northrop Grumman

13.3 Topics To Be Discussed:

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

13.4 Record of Discussions:

Discussed the existing Action Items

SPCAN 01-03: Closed
SPCAN04: Spit has been done.  Still in review.  Open
SPCAN05: Synchronization mechanism for fetch commands.  Fetch command has user warning.  Still need to reference 3.x for event handling capabailties.  Also need to add verbage as to how to properly use existing functions to avoid problems in this area.  Close for specan, will open new issue for 3.x.

SPCAN06  Behavior model:  Between two boxes, need to add box which describes calculations, signal tracking, frequency count, event handling mechanisms, etc.  Open.

SPCAN07: Discuss throughout the day Open.

SPCAN08: Close per Craig’s updates.  Open new item (SPCAN17) to consider peak search “windows”.  Closed
SPCAN09:  Lynn Wheelwright submitted info on existing Agilent patents with regard to marker search functions.  Add warning to 5.5.4 that states Agilent patents exist which address the marker search functions described in table 13.  May add general warning to document.  Open
SPCAN10: Drawing added to 1.3.  Change description to indicate YIG filter is typical for microwave analyzers.  Add RBW filter in IF path prior to detector.  Add VBW filter after the detector.  Open
SPCAN11:  Should 4.5.6 IviSpcAn_Smooth be in spec?  For review process.  Close action item since already in spec.  Closed
SPCAN12:  See Steve Rosemergy.  Open
SPCAN13: General consensus is to get rid of “magic” auto values and add separate parameters to deal with auto/manual issue.  Closed
SPCAN14: Hold until extension group is reviewed.  Open
SPCAN15: Hold until extension group is reviewed. Open
Fundamental Capabilities Review

Update Table 4 in the following manner:

· AMPLITUDE: Units: need to include dBm, dBmV, dBuV, Volts, watts, dB

· ATTENUATION: How do we deal with Auto?  Add new attribute ATTENUATION_AUTO boolean.

· INPUT_IMPEDANCE:  Get rid of defined values.

· General:  All attributes should be courier.

· REF_LEVEL_OFFSET:  Specify units dB

Update Table 5 in the following manner:

· Add SWEEP_MODE_CONTINUOUS attribute to table boolean.  Delete defined value for continuous from NUM_OF_SWEEPS.  Add new attribute to 3.4.5 IviSpcAn_ConfigureAcquisition

Update Table 6 in the following manner:

· Need to add DETECTOR_TYPE_AUTO, RESOLUTION_BW_AUTO, SWEEP_TIME_AUTO and VIDEO_BW_AUTO booleans.

Remove auto defined values from Table 7

Update the fundamental functions in the following manner:
· 3.4.1 IviSpcAn_ConfigureFreqStartStop and 3.4.2 IviSpcAn_ConfigureFreqCenterSpan: Add note indicating that in auto coupled mode, RBW, VBW and Sweep time may be effected.  Refer to 3.4.4 IviSpcan_ConfigureSweepCoupling

· 3.4.3 IviSpcAn_ConfigureFreqOffset: Need to improve description of what this does.  May want to add hardware frequency translation diagram.  Need to describe what parameters/measurements are effected (all absolute frequencies).  Need to describe meaning of algebraic signs.

· 3.4.4 IviSpcAn_ConfigureSweepCoupling: Use proportional sign in Sweep Time equation and add booleans. Remove ATTENUATION attribute and coupling mode.

· 3.4.5 IviSpcan_ConfigureAcquisition: Add booleans.

· 3.4.7 IviSpcAN_ConfigureVideoTriggerLevel: Add to description, this is applicable when trigger source is video.

· 3.4.8 IviSpcan_ConfigureLevel: Add attenuation_auto and attenuation level attributes.

· 3.4.9: Remove C usage section.

· 3.4.10 and 3.4.11: Change wording in description.  Remove reference to Idle state.  Trace must be completed, but not necessarily through Idle state.

· 3.4.12 Description should indicate sweep count is reset.  Purpose should indicate instrument moves to the wait for trigger state, not through idle.

· 3.4.13 and 3.4.14  Remove timeout parameter

· 3.4.15 Add note that this will not abort a read function call

· Need to add acquisition wait type function that blocks until acquisition is done.  May be handled by generic IVI event handling.

Marker Extensions

Lynn Wheelwright presented a new method for modeling markers.  Treats markers with concept of active marker and normal/delta mode.  This model will fit older model instruments.  It is more object oriented and reduces required number of function calls.  (There was duplication of functionality, one set dealing with normal, other set dealing with delta markers)

Need to add attribute that allows you to access handle of reference marker.  Got rid of MARKER_OFF attributes.  Need to address types of markers.  Return marker value without specifying position.

13.5 Action Items:

Issue #
Title
Owner

SPCAN 16
Need to add verbiage as to how to properly use existing functions to avoid problems in synchronizing fetch commands with sweeps.  Need to reference 3.x for event handling capabilities.
Lynn Wheelwright, Agilent

SPCAN 17
How do we deal with marker search “windowing”?  Is it a common function amongst vendors?


SPCAN 18
3.4.3 IviSpcAn_ConfigureFreqOffset.  Need to improve description of what this does.  May want to add hardware frequency translation diagram.  Need to describe what parameters/measurements are effected (all absolute frequencies).  Need to describe meaning of algebraic signs.
Steve Greer, Agilent

SPCAN 19
Determine common units for timeout per IVI 3.x.  Update spec per decision.
Neil Shah, Lucent

SPCAN 20
Update spec per new IVI template.
Neil Shah, Lucent

SPCAN 21
Develop base class prototype driver.  Advantest 3267, HP859x, HP8563E, Rohde/Schwarz FSE.
Chris Bartz, NI

SPCAN 22
Investigate removing attributes and replacing with defined parameter values.  Parameters are consumed in function but are not part of the instrument’s state.  See Table 14.  Move descriptions to section summary.
Neil Shah, Lucent

SPCAN 23
Identify IviSpcAn specific failure codes.


SPCAN 24
Reword description of 5.5.7 IviSpcAn_MarkerSignalTrack to handle both types of signal track implementations.
Lynn Wheelwright, Agilent

SPCAN 25
Add mechanism to find out which marker is the reference marker.  Clean up verbiage to indicate active marker becomes delta marker (may be different than original marker).
Lynn Wheelwright, Agilent

SPCAN 26
Use Lynn Wheelwright’s document to update marker extension group of the specification.
Neil Shah, Lucent

13.6 General Issues:

1. Patents, where do we discuss these issues?.  Should be in one place in the document.

2. Event handling.  3.x issue.  How does it apply to acquisition wait type function?

3. How do we handle document revision control?

4. Put entire function prototype with parameter names in list, 3.4 IviSpcANFunctions and others.



14. AC Power Supply Working Group

14.1 General Meeting Info:

Date of Meeting:
November 3, 1999

Chairperson:
Ryan Kinney

Minutes Prepared By:
Glenn Burnside

14.2 Meeting Attendees:

Name
Company

Ryan Kinney
Agilent Technologies

Glenn Burnside
National Instruments

14.3 Record of Discussions:

1. We may want to consider if the OUTPUT_COUPLING attribute belongs in an extensions group.

2. We need to research how phase is to be included in the specification.

3. Prefix for the class is IviACVPwr.  This might be too long a name.  If we need to shorten the name, we can probably use IviACPwr.

4. Agreed to add a function ConfigureOutput (vi, channel, waveform, level, offset, frequency)  And remove the single attribute functions that set these parameters.

5. Agreed to have a function ConfigureSlewRate(vi, channel, slewType, value) in an extension group Slew.  This would have sub-extensions for each property that is slewable.  Each Slew sub-extension would define an attribute for the slew property, and a value for the function would be added to the Slew extension.

6. Agreed that attribute, function, and value names in the List extension group should use the word LIST instead of TRANSIENT in their names.

7. We need to document the different error cases for the List Extension group.  Three possible errors to use:

· IVI_ERROR_TYPES_DO_NOT_MATCH.

· IVI_ERROR_INVALID_VALUE
· IVI_ERROR_INVALID_PARAMETER
8. Need to research if the relationship between dwell time and Trigger advance is standard behavior.  Since almost every instrument that supports lists is based on the SCPI model, we might want to check the SCPI model to confirm that this behavior is typical.

9. Need to research the units of measurement ranges.

10. Measurement Ranges will begin with VAL_MEAS_RANGE.

11. Measurement types will begin with VAL_MEAS
12. Need to research different kinds of power measurements (i.e., reactive, real)  The names DC_POWER and AC_POWER are ambiguous.

13. We will move the ConfigureMeasurementGroup function in an extension group.  This will be a sub-extension off of Measure called GroupMeasure.

14. We may want to consider a different name for the MeasureArray extension group.

15. Prototypes for the MeasureArray extension will be like : (vi, channel, measurementType, maxTime, numReading, readings[])

16. We do not think harmonic measurements should be added to the spec.

17. We will combine the FetchArray and FetchMeasure extension groups into one extension group.

18. Need to research if sample_offset and sample_interval attributes are common across waveform measuring ac power supplies.

19. We need to flesh out the trigger extension group to consider both the ability to advance transients and the ability to cause triggered output to occur.  As part of this, we may need to modify the existing interface to the transient group.

20. There is a question about persistance of user-defined waveforms and how to handle this at a class level.

21. Attributes for UserWaveform extension group will be MIN_WAVEFORM_SIZE, MAX_WAVEFORM_SIZE, 

14.4 AC Power Action Items:

1. We will attempt to garner interest with AC power supply vendors and users to join or become participants in the IVI Foundation and the IviACVPwr Technical Working Group.

2. Ryan Kinney will experiment to determine if after a transient expires, the instrument generates the 

3. previous immediate value or the triggered value.

4. Ryan Kinney and Glenn Burnside will research phase-related issues of:

· Multiphase power supplies

· Phase use models in single-phase and multi-phase instruments.

· Phase triggering

We would like to get input from other AC vendors about how they implement these.

14.5 DC Power Discussions:

1. Identified that the question of output range querying is in fact divided into two problems:

· Need for symmetry between Configuring and setting output range

· Need for the ability to set a limit (either current or Voltage) high enough to not interfere with the intended output level.

2. Proposed:

· IVIDCPWR_ATTR_MAX_VOLTAGE_LEVEL
· IVIDCPWR_ATTR_MAX_CURRENT_LIMIT

· QueryMaxVoltageLevel(vi, chan, &vMax)

· QueryMaxCurrentLimit(vi, chan, &iMax)

· ConfigureVoltageLevel(vi, chan, vMax)
· QueryOutputRange (vi, channel, &voltRange, &currRange)
· ConfigureVoltageLevel(vi, chan, IVIDCPWR_VOLTAGE_LEVEL_MAX)
· ConfigureCurrentLimit(vi, chan, IVIDCPWR_CURRENT_LIMIT_MAX)
Or

· ConfigureVoltageLevelToMaxValue (vi, chan)
· ConfigureCurrentLimitToMaxValue (vi, chan)


15. RF Signal Generator Working Group

15.1 General Meeting Info:

Date of Meeting:
November, 4, 1999
Chairperson:
Jochen Wolle

Minutes Prepared By:
Jochen Wolle (from the notes taken by Craig Cole)

15.2 Meeting Attendees:

Name
Company

Jochen Wolle
Rohde & Schwarz

Roger Oblad
Agilent

Lynn Wheelwright
Agilent

Kurt Lainer
Rohde & Schwarz

Wilhelm Kraemer
Rohde & Schwarz

Jurgen Hempel
Rohde & Schwarz

Werner Klotzsche
Rohde & Schwarz

Dr. Kaminsky
ELCOM

Jim Nelson
Lucent

Neil Shah
Lucent

Craig Cole
Northrop Grumman

15.3 Record of Discussion

General comment made that the specification used SCPI model for signal generators as starting point.  Because of this, spec was much easier to create.

Since SCPI doesn’t address digital modulation, the capability is missing from the current spec. Suggestion was made to have initial release of spec without digital modulation in order to expedite the process.  Lucent expressed strong interest in digital modulation and vector modulation (extensions 8 and 9) and stated that signal generator lacking these capabilities would be of little use.  A desire to setup phone conference with regard to this issue prior to the next Foundation meeting was expressed.

Candidate instruments for review against the spec were identified.  Goal is to examine instrument manuals and verify accuracy and completeness of spec:

R&S SME

R&S SMIQ

R & S SMP

R&S SMR

Agilent 836o

8665

4432

4433

4434

Anritsu 69xxx

Anritsu 681xxx

Jochen to setup separate memfiles area for the RF Signal Generator on the Foundation’s web sight.

Comment was made that spec readability would be improved if interdependency of extension groups was explicitly stated.  For example, in the IviRfSigGenModulateAM extension, a reference to IviRfSigGenLF_Generator should be added with regard to internal modulation sources.

Fundamental characteristics of RF Signal Generators and characteristics which distinguish them from Function Generators were discussed.  Action item assigned to generate a description for section 1.2

Use FGEN functionality as reference.  Retain commonality where it makes sense.

The number of selectable power units should be reduced.  Should be consistent with Specan.  dBm, Volts, Watts 

Change 3.4.1 section name to IviRfSigGen_ConfigureRf

Error reporting is week.  Direction from larger body is required.  More specific error reporting and conformity with other specs is necessary.

Suffix all boolean attribute names with things like “ON”.  For example, ALC_STATE should be changed to ALC_STATE_ON

Roger Oblad submitted a list of concerns.  That list has been appended to these minutes.

15.4 Action Items

RFSIGGEN01 : Create Signal Generator Overview statement for section 1.2.  What characterizes a signal generator?  What distinguishes it from FGEN?  Possibly include signal generator block diagram if useful. 

Responsibility: Wilhelm Kraemer

RFSIGGEN02:  Need to provide synchronization method so that application knows signal is settled.  Need to specify what operation complete means and what mechanism is used.  Should be consistent with 3.x IVI specifications. 

Responsibility: 

RFSIGGEN03: Need to come up with way of handling Agilent and R&S differences in terminology concerning sensitivity, modulation depth, log vs linear, etc for AM, FM and Phase Modulation.  Refer to SCPI for guidance.

Responsibility: Jurgen Hempel

RFSIGGEN04:  Investigate the possibility of turning all types of modulation off with single command no matter what type of modulation.  May want to put in fundamental setups.

Reponsibility: Jurgen Hempel

RFSIGEN05:  Investigate FM nulling (zeroing DC Offsets)  and whether it should be included in spec.

Responsibility: 

RFSIGEN06:  Collect digital modulation and vector modulation requirements 

Responsibility: Neil Shah (Section 9 digital), Jurgen Hempel (Section 8 vector)

15.5 Appendix: Missing Capabilities Submitted by Agilent

1) Missing functionality

     a) AM Attributes -- No Log/Linear selection.  No AM input sensitivity

        selection.

     b) FM Attributes -- No Input sensitivity selection- they do have

        deviation but this is only useful if you have an internal Sig Gen. 

        If you have an external FM input, you need to know the sensitivity!

     c) PM Attributes -- No External input sensitivity selection.

     d) Need to provide a proposal for the Digital and Vector Modulation and

        Data Coder Extension Groups.

     e) RFSigGenLF_Generator wave form attributes only mentions Sine and

        Rectangle --- What about Triangle, Noise, Pulse, Square and user specified?

     f) Pulse Attributes -- Should Rise and Fall times be settable for the


  case where you have a subsystem that allows this to be settable.

     g) Frequency Sweep Attributes -- Where are LINE trigger, Continuous vs


  single sweep, step vs analog sweep, etc

     h) The E6432 has trigger and sync inputs as well as trigger and marker


  outputs. We need to make sure they are covered between the Trigger and


  Marker groups. There also needs to be provisions for Manual trigger and


  Manual Sync modes for testing.

     i) Markers are specified as a function of frequency,  what about list


  point number?

     j) The ALC control Group needs to be specified.  Don't forget things


  like ALC On/OFF,  Internal/External,  Power Search in ALC off mode,


  ALC Bandwidth etc.      

 5) The sweep and list Group allows independent setting of parameters.

    How do we intend to deal with the couplings that are created. 

 7)Both power and frequency lists are allowed.  How is number of points

   resolved and what are the couplings.  

 8)Is the following covered:

     a) Self test, power up testing, etc

     b) What about defined defaults for some parameters? --

     c) What about Save / Recall ?  

     d) What about interrupt / SRQ, status and all of the general

         commands like the * commands in IEEE 488.2 ?  In VXI, there are multiple


  interrupt levels to deal with as well.

     e) Eerror reporting is not covered

     f) Synchronization features are not covered.



16. Scanning DMM Working Group

16.1 General Meeting Info:

Date of Meeting:
November 5, 1999

Chairperson:
David Howarth

Minutes Prepared By:
David Howarth

16.2 Meeting Attendees:

Name
Company

David Howarth
Keithley Instruments

Kosta Ilic
National Instruments

Joe Mueller
Agilent Technologies

16.3 Record of Discussions:

NI – Michel Haddad


Not here – but is a main NI person for this topic

Agilant Technologies – Rick Hester


Not here – but is a main HP person for this topic

There is a Quorum issue


Recommend



Increase the size of the group


review our options in the group before recommending the scope to the general membership

Scope of the Specification

Answer the Question:  What is a Scanning DMM?

1 – Combined DMM/Switch - integrated into one product


How many Discrete Switch Cards?

2 – Standalone DMM  +  Standalone Switch – used in combination

3 – DMM/Switch/Signal Conditioning/Transducer Interface - All integrated into one product


How many Discrete Switch Cards?

Other Questions

1 - Who is the customer?


ATS vs. Lab

2 – If it is a DMM/Switch (either integrated or standalone in combination)


Need to reconcile with the existing IVI_DMM & IVI_SWITCH classes

We took these questions to a wider audience, and decided that we should suspend the ScanningDMM activities for the time being.  There are other classes with a higher priority, and it does not make sense to thin out the available resources until some of the others are competed.
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