The following are the comments received to date concerning the MAFET Requiremetns Document (March 1, 1996).








************************************************************************


The following comments are from Steve Kiss (Air Force):








	The 1 March Version of the requirements document looks very good!  I can tell a lot of hard work went into this document. Please thank all of those that worked on it.  I believe this document will serve as a very useful set of information to guide program. 


The following are a few comments/questions.  These are general comments on the draft version and not meant to apply to formal acceptance/rejection.  I have grouped them into Key Issues and Additional comments intended to place a priority on the comments.


.	This requirements document represents the needs and the tie to the existing planned enhancements. The development of this document has primarily involved the user.  I recommend we have a Òworking levelÓ meeting between the users and CAE developers to discuss how the prioritized needs match the development plans in the future.  The meeting should be after formal submission, but hopefully in the April timeframe. 





Key Issues


1)Needed Standards Listing- (p.10)  A very good discussion appears on the different interface requirements, but it would be useful to include a subsection that summarizes/simply lists the resulting interface standards that are needed for tracking purposes. Here is an example list that needs reviewed/modified, but is included to convey the recommendation.


	1)A standard Passive Model Format


	2)Neutral Active Non-linear (Table based) models


	3)Neutral  Behavioral (equation-based)models


	4)Common simulator independent symbols and schematic 			   	 	  representation


	5)Common/standard Library format


	6)Std Off-the-shelve Parts description for use in design


	7)Common Socket for simulator integration to a design environment


	8)Std Interface from Framework to Framework (Other end of 		   		  OASIS)


	9)Std design rule format for different DRC software use


	10)Std 3D geometry data representation


	11) Std for interfacing output to Office Presentation software


	12) Std for Schematic portability to different simulators


	13) Std for Layout portability to different layout tools


	14) Std for Layout portability to E Beam Machine input


	15) Std for Layout link to Steppers


	16)Std for Layout/pad locations for input to test system


	17) standard common data storage format for high speed data 			    exchange within design tools(HP data server)





2)Specific Simulation Parameter Requirements-  (p.12) Section 3.2 on Circuit/Behavioral Simulation does not present a clear listing of specific simulation ÒparametersÓ that are needed and under what operating conditions.





3)Metrics for benchmarking-(p.5) The flow diagram shows that metrics to track improvements are to appear in the requirements document.  Are the metrics for each improvement to be covered in the performance section of section 4.0?  Will future benchmarking efforts come to this document looking for metrics for them to use?  Will they easily find them?





4) Comments on Appendix A Tables-(p.94)  These tables will serve a very useful method of summarizing the information.  You have made a very good start at them.  It was a lot of work to get to this point.  The tables will help access how well the existing tasks are addressing the shortfalls and needs.  Here are some ideas for further  completion:


	a)Complete link to WBS elements- I assume this column is still being finished.  I know this is a time consuming task, but an important one.  I feel it would be very useful to list the connection by actual WBS# and requirements document section numbers.


	b)User need Priority- Under this column it would be useful to include the priority rating<1>, <2>, <3>, beside the section 3 paragraph number.   This will help relate the priority to WBS# tasks addressing the problems


	c)Shortfall priority- Since there will be many needs/shortfalls not addresses by the current WBS tasks (understandable), we really  need a sense of shortfall priority.  The individual need priority will help, but the shortfalls are a better summary tie to the cost/cycle time model/process steps. I have also been struggling on the right categorization of shortfalls. It seems like they really fall into two categories; 1)Shortfalls that cause additional MCA iterations and 2) shortfalls that lengthen design capture process.  The issue I am struggling with is a way of summarizing/grouping.   IÕm not sure the right approach for all of this.  Lets talk.


	d)Process step inclusion on table- I found it easier to relate to the table once I wrote the process step numbers on the table and also stated which process steps MAFET  was intended on addressing.  For instance write (step 3) after ÒPreliminary Design ProcessÓ and show that MAFET will only plan on covering:  needs 2.26H and 2.26I under Overall Product Development Process, etc.  





Additional comments (still considered important)





5)Specific Behavioral modeling needs- (p.17) The Behavioral modeling requirements describe the characteristics of what behavioral models should be (which is needed), but we also need to have a specific listing of actual behavioral model needs.  What real cases, parameters, and conditions.(This is actually very detailed in TIÕs section p.84.  I guess this would be the place for it, but would like to discuss if any  more info should go in section 3)





6)Simulator Output data format - (p.24) Data Access (WBS #AAJY)  discusses the format for output data.   Should a specification (in section 4) and functionality(p.26 G) be defined to make it compatible with office software?





7)OASIS environment/simulator connection- (p.27) Does 4.1.1.4 J need completed?





8)Design Flow Model Diagram- (p.28)  Are some of the lines supposed to be dashed?





9)Non-Compatibility of libraries-(p.30) 4.1.2.1.4 C states Òthe issue of library compatibility for schematics etc.Ó   This is not an issue for correction of the requirements document, but  what is the impact on functionality of not having this?





10)Allegro Integration task Defined-(p.32) Under Geometry Extraction (E) states the Òtask of integrating Allegro with OASIS is yet to be definedÓ.  What does this mean?





11)Allegro Handling of Multiple Boards/Substrates- It  appears that the normal digital board layout usually involves a single large board.   The RF MCA design /layout currently involves several smaller substrates/boards.  IÕm not sure if Allegro can handle this case.  Do we need to define this as a functional requirement?





12)DRC Format Std- (p.36) Should we state the need for a Std DRC file format to allow easy compatibility to use different DRC tools?





13) 3D data portability Problem Statement-(p.40-41) CanÕt we define the problem now and the link?





14)List of Cadence library elements-(p.45)  The list of library elements will be available in year 2.  This is ok as long as they donÕt get implemented before the list appears.  A preliminary list would be useful.





15) RLC section definition-(p.46) Why are the RLC sections so undefined?





16)Behavioral Modeling Military relevance-(p.75) I imagine the behavioral models are frequency dependent.  Is the list of specific behavioral models mostly relevant to commercial use or just as much military significance?





************************************************************************


The following comments are from Barry Hantman (Raytheon):








>I've been out of the loop for a few months so I'm giving you an


>outsider's view of the MAFET requirements document.  I may be off-base


>in some cases so don't take my suggestions and comments as gospel.


>


>Comments follow:


>


>1) Section 2 doesn't do anything for me.  What I think it really needs is,


>   at a high level, "this is the way we design today and we want to


>   be able to to design like this at the end of MAFET: eliminating


>   steps X, Y, and Z; combining steps A and B; introducing a new step Q;


>   and doing R, S, and T in parallel which are now done serially".  We need


>   to give some requirements for what we really want the design process to


>   look like at the end of MAFET.  These shouldn't be specific to any


>   tool or specific MAFET task.  Rather, it should be a "this is the way


>   we want to do business" type section.


>


>   Bob Bierig stopped to talk to me at the recent MMACE program meeting


>   about this section in the requirement's document.  He's really looking


>   for details about how the users want and need the process to change.


>   He believes that most of our cycle time improvement will come from


>   changes in the process.  This document sort of gives process improvements


>   a quick white wash.


>


>2) Section 3 - Does a <1> mean that it's included in our Thrust 1 program?


>   We promised a 3X reduction so that's sort of what's implied.  If it's


>   a <1> and didn't get funded, why?


>


>   Somehow, this section needs to be tied to what we expect to get from


>   MAFET at the end.  For example, we could say that everything with a <1>


>   is a critical requirement, that's what got funded, and that's what we


>   expect to have when we're done.  By making it a simple "wish list",


>   I can't tell which of these "requirements" are really requirements


>   of our thrust 1 efforts.


>


>3) In section 3, we need to differentiate between requirements and


>   implementation.  For example, item 3.1.2.1.A gives an implementation


>   (this is just one example).  The requirement is to be able to access


>   any simulator from within any design tool.  Another example is


>   3.3.2.4.B.  Smith Charts is an implementation.  What are we trying to


>   do that we can't do today?  That's the real requirement.


>


>4) Section 4 - All of the task descriptions say what the task will do


>   but, given that this is a requirements document, really should


>   focus more on what the requirement of the task is.  In many cases,


>   this would be a simple rewording.  For example, section 4.1.1.2


>   (under the Simulator Primitive Element Description heading) says


>   "A standard mechanism for defining the primitive elements that


>   a simulator supports will be developed".  Instead, phrase it as


>   a requirement.  "OASIS requires a standard mechanism for defining


>   primitive elements supported by a simulator.  This task will address


>   this requirement."


>


>5) Sections such as 4.1.1.3 are really good stuff.  Move them before


>   the task descriptions.  Also, I'd rename it "Functional Requirements"


>   instead of "Functionality"


>


>6) Section 4.1.2.1.3 - Many of these items sound more like contraints.


>   Focus mote on the functionality provided by IFF.


>


>7) Section 4.1.2.1.4.C - I don't know what to make of this sentence.


>   How is our MAFET program addressing this?


>


>I guess the overall problem I have with the document is this:


>If I disappeared and came back in 3 years and wanted to see whether or not


>our MAFET thrust 1 program had met the user stated requirements, I


>wouldn't be able to do it from this document.  I can't tell from the document


>what the users expect to be able to do in the year 1999.


>


>I haven't been at the last few MAFET meetings.  But, based on our earlier


>meetings with the government, they're looking at this document, the benchmark


>plan, and the program plan as tools to measure our progress.  I don't


>think this document gives them that tool.


>


************************************************************************


The following comments are from Nancy Nugent (Raytheon):








The following are my comments on the document.  Overall it looks like alot of


hard work was put into the document.  I concentrated on the OASIS and IFF tasks.





 section 2- still references section 4 as User needs and section 5 as detailed


requirements, should be sections 3 and 4 respectively.





  section 3 - I found the <1> difficult to read.   Maybe no underline or within


parentheses.





  4.1.1 OASIS


   first paragraph - What is the OASIS environment?  should say Harmonica will


be integrated into the Cadence Artist environment via the OASIS protocol.


  second paragraph - This implies that the OASIS PIs can be implemented in a


simulator (or environment) and then integrated.  This would mean a user company


could buy an environment  (ie. Artist) and buy a simulator (ie. Harmonica) both


which have the OASIS PIs and then the two will some how communicate.  Is this


true?  Will the inclusion of the OASIS PI in a simulator degrade the simulator


use when not being used.


   4.1.1.2 Task description -  Really need a picture to show the idea behind


OASIS and so the tasks become apparent.


   An OASIS spec will be written.  What kind of spec is it? Requirements,


design, protocol description?


  4.1.1.3 Functionality - First sentence should read "Cadence will implement


OASIS within its ARTIST environment."


  Overall I thought the OASIS requirements were weak but if the plan is to


develop the detail over the first 9 months maybe it is enough.  It still reads


too much like a statement of work.


 4.1.1.4  Usability - From a user company's standpoint what will be purchase in


the future  and how will we integrate?








4.1.2 IFF


  Problem statement is poor: I think you need to state that with most large user


companies supporting multiple environments, the need to translate a design (both


schematic and layout correlating) is required.  This will save the time of


re-entering the design or progressing blindly when the translation was not


accurate.





  I think all references to Mentor BoardStation and other non-MAFET tasks should


be deleted.





There is great deal of description of the HP to Concept / Allegro link and less


about the IFF.  I think every need in the task turns into a requirement for the


IFF.  Example, "IFF will support bi-directional schematic link" should be the


requirement.





4.1.2.1.3 Functionality D - why wouldn't the IFF support bi-directional layout


link?   IFF is just a format therefore any design environment should be able to


read or write an IFF file for layout just as it does for schematics.





Are there still plans to make IFF a standard?





I think you need a table in the appendix that lists the user needs and assigned


priority and cross-references the MAFET tasks to show which user needs are being


met.  This could be in addition to the Appendix you already have.    The user


companies put alot of work into defining there needs and there needs to be


something that shows what is being addressed.





************************************************************************


The following comments are from Daniel Yang (TRW):








I have the following inputs to the draft of req doc.:


Sec. 3.2.1 Add - Retain netlist option in circuit simulator+ and set priority to <1>.


Sec. 3.2.3 Add -Capability to automate the checking for stability for multistage amplifier and entire MCA assembly+ set priority to <1>.


Sec. 3.3.1.4. Add - Access to numerical results of field/current intensity and radiation pattern+ set priority to <1>.


Sec. 4.3.5.1.3  on Univ. Colo.+s task, remove -D+, since it is stated in -B+ that it will support coupling between two lines initially and latter to cover the coupling between N lines.





************************************************************************


The following comments are from Robert Sundelin (Northrop Grumman):








GENERAL COMMENTS





1. Commercial filters are not addressed, as they need to be, in the model generation section.  Experience has shown much time is wasted without this type of model.  When doing a system level design, the designer has the properties of the filter.  The properties include the center frequency, insertion loss, and bandwidth at various dB points.  Omnisys, for example, does not have models for this type of data.  The models generated for SAW devices, 4.4.4.1.3 P, might be similar to those needed for commercial filters.





2. Enhancements will be added to specific software packages.  A number of HP EEsof's tasks seem, however, to be worded so the enhancements will only be available within HP EEsof's suite of tools.  The use of MAFET neutral models and IFF connections is recommended wherever possible.





3. Two different formats were found for related documentation.  A single format, which could be accessed on any of the standard platforms, is recommended.  FrameMaker was specified in most cases and is available on multiple platforms.  Microsoft Word is not available on some platforms.





SPECIFIC SECTION RELATED COMMENTS





4.1.3.1.3 C.  HP EEsof uses an arc factor to relate electrical bond wire length and the 2D representation length. Other approximations could be made.  The bond wire diameter could be used to subtract the bond length at each end.  A loop height algorithm could be used to get an approximation of the physical bond length.





4.1.3.1.3 J. The extractor must also know which layer(s) is/are the ground plane.  It must also know the thicknesses.





4.1.4.1.2 C. (And 4.1.4.3 H, I)  Having seen many poor DRC's, is HP EEsof planning to tie to a proven one?  Using an established DRC is recommended.  The same comments apply to LVS.





4.1.4.1.3 A, B, E, G. These items do not push the state of art.  They seem to be the tasks users would expect with normal program evolution.





4.1.4.1.3 F. This task can be done, and has been done, with a DRC routine.





4.1.4.3.3 B. Other sections such as WBS #AEIG (4.3.1.1.2), are making ties to ProEngineer. Therefore PTC should be chosen.





4.3.5.2.3 B. Bond wires have to be addressed because they may be a main source of coupling.





3.2.2, 3.3.1.3 and 3.3.2.3. Priorities are missing.





4.4.1.1. Will the generated models be frequency dependent? How will structures with multiple modes be modeled?





4.4.1.1.3.D. The impedances for some of these cases may be hard to define. Is this concern being addressed?





4.4.1.2 and 4.4.2.1. There is no explicit indication that the modelling efforts in these 2 sections will complement each other. As it stands, they appear to be completely independent. There should be some connection between the two.





4.4.3.2.1.  3rd paragraph. This states that commercially available EM software cannot analyze CPW structures. Sonnet's em can.





DOCUMENT PRESENTATION COMMENTS





Indent the first line of each paragraph or insert a blank line between paragraphs throughout the document.





4. The format used in each task description is inconsistent. Some identify each WBS with a well defined name. Others just list all WBS numbers with no connection to any specific task. Establish a format and use it throughout this section.





3. Arrange items in each subsection in order of priority. The present random arrangement is confusing.





4.2.4.1.1 and 4.2.4.1.2. Text size changes to a larger font compared to the rest of the document.





SUGGESTED REWRITES TO CLARIFY





3.4.2.1.A. Rewrite as: Improved nonlinear MESFET, HEMT, and HBT models that predict RF performance accurately, especially in the mm-wave range.





 Capitalize all occurrences of "Requirements Document"





Backannotation appears as one word, two words, and as a hypenated word throughout the document. Pick one version and use it consistently.





2. paragraph 4, 3rd line. Replace "directly" with "directed"


                          4th line. Replace "used to a baseline" with "used as a baseline"


                          6th line. Replace "phase of tool" with "phase of the tool"





3.1.1.K. Eliminate the detailed explanation from this item.





3.1.1.1.1. Replace "allow a single" with "allow for a single", and "representation as opposed to" with "representation instead of"





3.1.1.1.5.C. Add "s" after capacitor and inductor.





3.1.2.4.A. Eliminate "Need to". Replace "to electrical" with "and electrical"





3.1.2.6.D. Eliminate "fully".





3.2.3.J and 3.2.3.K. Eliminate "Must be able to"





3.2.3.N. Replace "should also be able to support" with "should also support".





3.2.3.Q. Delete the detailed justification of this task.





3.3.2. Paragraph 2. Replace "to solve for entire" with "to analyze an entire".





3.4.3.1.G. Add "structures" after "3D"





3.5.1.H. Reducing simulation time from 10 weeks to 2 days is more than 5x. Perhaps "weeks" should be replaced with "days"?





4.1.1.2. Second paragraph under Data Access. Replace "proprietary form, files and format." with proprietary format."





4.1.1.3. Under Additional OASIS functionality. D. Replace "capabilities in a way independent" with "capabilities that is independent".





4.1.2.1.3. H. Eliminate "who will see them." from the end of the paragraph.





4.1.2.1.3.M. What does the first sentence mean?





4.1.2.1.4.A. First sentence. Replace "into" with "with".





4.1.3.1.2. Under Geometry Extraction. 4th line, rewrite the sentence as: With a device model defined in the industry standard IBIS model, ....





4.1.3.1.2.A. Rewrite as: Geometry extractor that recognizes the structures important in the microwave frequency range, such as bends, tees, etc.


              D. Rewrite as: Analyze S-parameters in both time-domain and frequency-domain.


             Under Analog Artist and Allegro Interface, 2nd paragraph. Replace "customers will be asking for" with "customers will ask for backannotation,"





4.1.3.1.3.J. Rewrite as: Geometry extractor that recognizes the structures important in the microwave frequency range, such as bends, tees, etc.





4.1.3.2.2. Under Add Probing of Layout. 1st line: Replace "Probing of voltage" with "Probing the voltage". 2nd line: Replace "pins in layout" with "pins in the layout". Last line: Delete "for voltage waveform" at the end of the sentence.





4.1.4.1.3.A. Rewrite "during the rats nest rubberbanding" so it makes sense.





4.1.4.2.3.G. Delete  one "port" from "N-port port S-parameterized"





4.1.4.2.5.A. Replace "electro-magnetic" with "electromagnetic"





4.2.3.1.5. Delete "for example" from 1st sentence. Rewrite last sentence as: "This will enable the stability analysis to operate efficiently on ..."





4.2.3.2.3.A. Replace "Enable larger" with "Enable analysis of larger"


               B. Delete the last word "today"





4.2.4.1.1. Replace "modulators and demodulators, voltage-controlled oscillators" with "modulators, demodulators, and voltage-controlled oscillators"





4.2.4.2.5.B. Replace "spend" with "spent"





4.3.1.1.2. Under Parametric Analysis Capability. 7th line. Replace "substrate that may vary from say 2.2 to 2.4" with "substrate may vary from 2.2 to 2.4"





4.3.1.1.4.F. This sentence implies that the new ABC is selected by choosing the number of adaptive simulations. Rephrase to clarify.





4.3.5.1.2. 9th line. Rewrite as: The designer does not care if the actual degradation is 22 dB.





4.3.5.1.5.A. 1 dB accuracy is stated, but in 4.3.5.1.2 an accuracy of only 3 dB is implied by the example.





4.4.1.1.5.A. Replace "suite is less" with "suite in less"





4.4.1.2.1. 2nd paragraph. Replace "necessary to in order" with "necessary in order"





4.4.1.3.3.G.e. Delete "three"





4.4.1.4.3.A. Replace "code and communicate" with "code or communicate"





4.4.4.1.3.A.a. Replace "port model" with "4 port model"





************************************************************************


The following comments are from Darren Walworth (Hughes):








     Section 3 - When I was reading the document, I thought it would be easier


     to read if the requirements for each heading were listed in order of rank.





     3.1.1.1 - add another requirement  "Include capability to capture all


     information required for transfer to simulators or 3D mechanical


     tools, such as component heights, component material, dielectric


     constant (including loss tangent), conductor thicknesses, etc.





     3.1.1.1 E.- I thought this should be a priority 2





     3.1.1.1.1 - add another requirement "Support the complete sets of


     circuit simulator elements, including the capability to relate to


     user-defined, custom elements"





     3.1.1.1.2 B - simulating through the interface must not be


     significantly slower than using the simulator directly from its


     native environment.





     3.3.1.4 A - add VSWR displays





     3.3.2.4 A - add VSWR displays





     4.1.1.2 OASIS Simulator Control


     Will there be (can there be) "spare" PI's defined and allocated for


     new, unforecasted simulator functions, kind of like function keys on a


     computer keyboard.  In other words, a layout tool's OASIS interface to


     a circuit simulator would have buttons or menu items called something


     like "special feature 1".  If a circuit simulator vendor developed a


     new feature that was not supported by OASIS, the vendor could choose


     to provide access to the feature whenever the user called for "special


     feature 1".





     4.1.2.1.2 IFF to Cadence Allegro Task Description


     Why is the schematic link being made to Concept instead of Composer?


     Composer works with both Analog Artist and Allegro, whereas Concept


     only works with Allegro (I think).  From discussions with Cadence, it


     sounded like they were going to push their users to use Composer for


     microwave design at both the MCA and MMIC levels.  For example, we


     did not even receive a Concept license with our MAFET licenses.  I do


     not think it is meant to be part of MDE.





     4.1.2.1.3 M - will there be schematic representation of transmission


     line elements in Concept (or Composer)?  I think there should be.





     4.1.2.1.4 B - Does this mean that HP is doing a similar IFF interface


     to Composer (Analog Artist) with HP funding?  This would partially


     alleviate my concern in 4.1.2.1.2, but I am not sure an interface is


     required to both Concept and Composer.  I would rather have the


     Composer link be funded by MAFET to make sure it happens and to have


     some influence on it.





     4.1.3.2.3 C - Artist/Virtuoso Enhancements Functionality


     I would like to see meandering options for coplanar waveguide


     elements.





     4.1.4.1.3 F - HP EEsof Design Environment Enhancements Functionality


     The option to make the ground plane gridded instead of solid would be


     very useful.





     4.3.1.1.5 Ansoft Maxwell Eminence Enhancements Performance


     What magnitude of improvement should we expect for memory utilization?


     for maximum problem size?





     4.3.2.1.2 Cadence MIT FASTWAVE Development Task Description


     Is this really going to be a planar or a full 3D simulator.  It sounds


     to me like a planar tool (regardless of the reference to 3-D in the


     Functionality section), but I think that should be stated in the task


     description.





     4.3.5 University of Colorado Fast Parasitic Coupling Algorithm


     How will it work in conjunction with a circuit simulator?  Must the


     user define which elements to consider, or will the tool examine a


     layout and determine that by itself?  Does it work from layout or


     schematic?  Is this just a coupled lines calculator?  If so, what


     makes it different from the coupled lines models presently in the


     circuit simulators?





     4.4.1.2.2 HP EEsof Active Physics Based Model Generator Task


     Description


     Will pHEMT's be supported?





     4.4.1.3.3 L - HP EEsof Behavioral Model Development Functionality


     It would be more beneficial to us if the limit on the number of bits


     was raised.  I can see immediate, practical uses for models with as


     many as 14 bits.





************************************************************************


The following comments are from Jason Gerber (Compact):








Section 4.2.1.3 - remove item I





I. Support loading of model description from a file separate from the


netlist (for model transferability)





It is unlikely that this can be supported.





------------------------------------------------------





Section 4.2.3.1.2


Section 4.2.3.2.2


 - remove references to ADKD Data Management.





The ADKD task has been restructured into the stability analysis and circuit


simulation speed improvements.





------------------------------------------------------





Section 4.3.3.1.5





Change paragraph A to below.  Compact's performance description is not


consistent with other EM simulator vendors.





 Performance


A. The speed performance of 3D planar EM simulation will be improved by 100x


while the memory reduction factor will be N/40, where N is the number of


problem unknowns. These performance improvements will be relative to MDE 0.0


capabilities.





------------------------------------------------------





Section 4.3.3.2.5





Change paragraph B to below. Compact's performance description is not


consistent with other EM simulator vendors.





B.	Memory utilization will be improved and thereby reduce the CPU time and


enable larger structures to be analyzed.





