Workshop Report
ASIS - Extensions For Higher Level Abstractions
1:30-5:30 PM, Thursday, 21 October 1999
SIGAda' 99, Redondo Beach, California

The Ada Semantic Interface Spedfication (ASIS) Working Group (ASISWG) held a Workshop on Thursday, 21
October 1999, from 1:30-5:30 P.M. in conjunction with SIGAda'99 in Redondo Beach, California. The topic was
ASIS Extensions for Higher Level Abstractions. The primary purpose was to addressa framework to support the
development of ASIS Extensions for higher level abstractions, which would be useful to vendors, devel opers, and
ASIS users.

The standardized ASIS interfacesrefled the low-level syntactic level of the source @de. A higher level abstraction
might incorporate a number of ASIS queries. Such higher level abstractions could be useful to different classes of
tod devel opers to support spedali zed requirements (e.g., additional OO analyses, spedalized static run-time
analyses). These abstractions ould be implementable using the standard ASIS interfaces.

An ASIS Workshop at SIGAda'98 raised the isaue that it would be useful to have a common naming scheme to
name ASIS extensions to support the devel opment of higher level abstractions. The principal reason identified at the
SIGAda'98 Workshop was to provide higher level abstractions to increase productivity and effedivenessof the
ASIStod developer. It would also encourage the sharing of useful ASIS interfaces amongst vendors, devel opers,
and users by supporting the integration of portable ASIS interfaces from multi ple sources without a name dash.

Attendees

Participants included representatives from the wmpiler vendor community, tod vendor community, and user
community. Those who attended include;

Roy Bell, Raytheon

Steve Blake, Aonix

Todd Coniam, ESC

Steve Dédll er, Rational

John Harbaugh, Boeing
Tony Lowe, Adamantium
Joseph Meyer, DOD

Clyde Roby, IDA

Sergey Rybin, ACT Europe
Tucker Taft, AverStar

Anh Vo, United Defense LP
Joseph Wisniewski, Commercial Software Solutions

Background on ASIS

The primary focus of the ASISWG of ACM SIGAda has been to evolve ASIS as an interfaceto the Ada 95

compil ation environment. ASIS now provides a powerful medanism to perform code analysis for missgon-critical,
high-integrity, and safety-critical applications. A variety of highly effedive tods have been built using ASIS. This
interfacewas approved as an 1SO standard in 1999as.

ISO/IEC 1529119991 nformation Technology — Programming L anguages
— Ada Semantic Interface Spedfication (ASIS)

Those wanting to find out more about ASIS should visit the ASIS Home Page at the foll owing URL:

http://mww.acm.org/sigada/ WG/as swg/



Overview

Currie Colket, the Chair of ASISWG, had arranged for the ASIS Workshop. Steve Blake, the Vice Chair of
ASISWG, chaired the workshaop as Currie Colket was remvering from surgery. Steve introduced the isaue of ASIS
extensions by providing a background on ASIS and discussng two types of extensionsin the form of Todkit and
Extension Layers. Steve Blake presented an example of tod integration using Todkit and Extension Layers. He
presented a proposal on the use of the Todkit and Extension Layers, which was discussed by Workshop
participants. After consensus was reached on the proposal, some brainstorming addressed other concernsto the
ASIS community. The dlides Steve used are avail able at the ASIS Home Page.

Todkit and Extension Layers

ASIS Todkit/Extensions Layers was the primary topic of discusgon. Steve Blake suggested two ways that ASIS
developers could extend ASIS: through a Toolkit Layer and an Extensions Layer. The Toolkit Layer would provide
higher level, abstract semndary queries built from ASIS primitives and other portable services. It would be portable
to ASIS implementations provided by ASIS vendors. Such queries would be valuable as examplesto reducethe
learning curvein using ASIS. The Extensions Layer would all ow vendorstofill holesand gapsin the ASISinterface
and support queriesthat ASIS was never intended to support such as dynamic semantics. Figure 1 depicts the
relationship between the Todkit Layer and the Extensions Layer to the ASIS Interface the Ada Compil ation
Environment, and the Host or Target Environment. The Extensions Layer would be able to use queries from the
Todkit Layer, asthese are portable. The mnverseis not true; should the Todkit Layer use queries from the
Extensions Layer, the Todkit Layer would no longer be portable.

ASIS.Extensions
ASIS. Toolkit Layer Layer
ASIS Interface
Ada Compilation Host or Target
Environment Environment

Figure 1 Reationship of the Extensions and Toadlkit L ayersto the ASIS I nterface

Even with the limitation of using ASIS interfaces, the Tod kit functionality is limitl ess. It would be able to support
the foll owing types of functionality in a portable way acrossall Ada vendors supporting the ASIS Sandard:

» Initialize and Finalize the ASIS environment and context;

*  Sded compilation units using medanisms guch asfilters, wild cards;

» Classfy dementswith new queries such as: Is Package, Is Task, Is Global;

* Fully classfy types by cutting through derivations and private types,

» Develop queriesto support Objed Oriented code analysis auch as Controlli ng_Parameter, and
Corresponding_Tagged _Type;

e Support the use of Lists, Trees, Sorting, and other utiliti es;

»  Offer generic report templates,

« Builditerative structures like Call Trees and Dependency Graphs; and

»  Perform source @de transformations.

Functionality from the Extensions Layer would support an even greater level of capabiliti es not posgble with the
ASISinterfaces aone, such as.



* Provide sizes and alignments for types and oljeds;

* Providereaord layout information such as: component positions, first_bit, and width;

* Provide sizesfor arrays and components,

* Provide frame sizes and stack off sets of local objeds;

* Provide addresses of subprograms, tasks, or data within atarget spedfic partition or program;
* Providefilename, direcory, or other host dependent functions.

Example of Tod Integration Using Todkit and Extensions Layers
An example of an integrated tod suite using Todkit and Extension Layers was provided. The tod suite amnsists of:

e AsisTodkit.HTML — The HTML package is a simple interfacethat can glue individual tod output into an
easily navigated set of reports. It can create anchors and linksin Ada source @de through ASIS code analysis.
It would be portable amongst ASIS vendors with some tail oring to accommodate naming conventions on
different hardware platforms.

» AsisTodkit.Call_Trees package— The Call_Trees package uses the ASIS traverse routine to build a call tree
for the main program. It constructslocal anchorsand linksto support navigation between the @l treereport and
the Ada sources. This also would be portable amongst ASIS vendors.

» Asis.Extensions.ObjedAda.Profiler package — The Profiler package aeates a compil able wpy of the source
code and inserts unique @ntrolled objed dedarationsin call able entities. The @ntroll ed objeds Adjust and
Finali ze procedures are invoked whenever a callegs sopeis entered and exited. The @lle€s count and timing
information is colleded and saved at runtime. It also constructs local anchors and li nks to support navigation
between the profil er report and Ada sources. The Profil er package uses ASISinterfaces, but by itsvery natureis
vendor spedfic and would not be portable to aher vendor environments.

Figure 2 depicts the output of such an integrated tod suite with navigation links between the Call TreeReport and
source @de and the Profil er Report and source @de.

Proposed Guidelines
The proposed guddlines are to add only two new child packagesto ASIS: Asis.Todkit and Asis.Extensions.

ASIS vendors or tod devel opers would identify themselves as chil dren and then add wnlimited descendants, for
example:

Asis.Todkits HTML Asis. Todkit. CORBA_IDL
AsisTodkit.Call_Trees Asis.Todkits.Croby_Inc
AsisTodkit.Apex.Call_Trees Asis.Extensions.Apex.Profil er
AsisTodkit. GNAT.Call_Trees Asis.Extensions.GNAT.Profil er
Asis.Todkit.ObjedAda.Call_Trees Asis.Extensions.ObjedAda.Profil er

QueriedInterfacesin the Todkit Layer would beimplemented with ASIS primitives, other Todkit queries, common
portable services, and/or common portable data structures.

Queried/Interfacesin the Extensions Layer can use these resources and also be implemented with vendor spedfic,
host/target dependent services, and other non-portable services. Of course they would be able to use
gueries/interfacesin the Tod kit Layer.

These guidelines would all ow vendors and users to independently build Todkit and Extensions to ASIS that will:
»  Promote portability for tods using the Todkit interfaces;
»  Organize additions along clear paths,
*  Expand easily whil e avoiding name alli sions;
* Mix and match with todkits from other vendors; and
»  Provide the foundation for integrated tod sets.
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Discusgon on Proposed Guidelines

One of thethingsthat ASISWG can facilit ate isthe sharing of tests among ASIS vendors— they can be placed on the
ASIS Home Page. It was suggested that initially a package or a subprogram might be made avail able using the
nomenclature:

Asis. Todkits.Aonix.DoSomething
Then when it is shown to be useful to different users and portable amongst different vendors, it can be “devated” to:
Asis. Todkits.DoSomething

and placed in a different directory on the ASIS Home Page. Some discussgon foll owed which indicated that there
was really no reason to have the intermediate step (vendor-spedfic sub-packages) — smply name the package
Asis.Todkits.DoSomething and placethe spedfication and body on the ASIS Home Page. It was recognized that
there might be some value in using the vendor-spedfic sub-package naming convention asit also implies that the
package has been tested in that environment. Also, it would eliminate the possbility of name dashesfor ASIS
vendors prior to registration on the ASIS Home Page. The ASISWG would accept contributionsin bath formsto be
placed on the ASIS Home Page. Both package spedfications and bodies should be provided. Comments sould be
used to expli citly identify vendor environments to which the wde was tested. As artifacts are provided, vendors
could identify that code is portable to their environment. It was noted after the workshop that it would be easier to
maintain the compatibility information in a spreadshed than in comments. The spreadshed would identify which
environments the mde has bean tested and who tested the ade.

It was noted that defining an ASIS todkit package and pacing it on the ASIS Home Page is not a requirement that
other vendorsimplement that particular package. But, if in thefuture, avendor deddesto implement the package, it
must be implemented as described.

Brainstorming
The foll owing areas were brainstormed.

« Data Demmposition Annex — ASIS Data Decompositi on appendixes can be used for data dictionary
applications. Steve said that a spedfic customer is gill using Data Decomposition for one of their spedfic
appli cations.

e Tod Launchers—Tod Launcherswould all ow a common way to start one or more AS|S-based tod's. The user
would first seled the particular units or files or context and the tod |auncher would exeaute. Steve Deller said
that Rational uses a Configuration Management argument line, containing one or more compil ation units/files
and a switch indicating closure. There should be aminimal set of actionsthat the tod launcher should perform,
e.g., identification of context, closure, etc. After much discussion, Joe Wisniewski todk an action item to
propose the functionality of atod launcher.

e Static versus Known_Value — There was ome discusson concerning the meaning of static expressons and
expressons with a known value. The interface”ls Static” was originally in Rational's LRM interface (one of
the erly ancestors of ASIS). Known_Value isimplementation-dependent. Extensions (note -- not todkit)
should try to be made a "standard" extension -- if there is no agreement, then it isa "non-standard" extension.

» CORBA IDL and ASIS— Roy Bell brought up an issie mncerning the ASIS database and its posshle
usefulnessfor CORBA IDL. Aswe know, Adais central to ASIS. The good newsisthat it fully supportsal of
the syntax and semantics of Ada. The bad newsisthat it may not be too adaptable to ather languages. Roy is
spedfically interested in CORBA IDL. It would bereally great if we had away to load the mntents of CORBA
IDL into an ASIS database. We auld then query the database for the mntents of the IDL. Perhaps sme of the
gueries would not have a meaning with IDL, but IDL is surprisingly similar to an Ada spedfication. In fact, we
should be proud that the CORBA chapter that describes how IDL should be mapped to Adais the shortest of all
of the mapping chaptersin the CORBA standard.



One of the faciliti esthat a CORBA vendor must supdy isan "IDL repository”. The CORBA standard spedfies
the queries that can be made on the repository. These queries are sufficiently powerful that a sophisticated
client can "discover" servicesthat have been spedfied in IDL. Thisin turn means that a CORBA client can use
the results of the queries to formulate a request for a service If we could load IDL into an ASIS repository it
should be very easy to use ASIS queries to implement the CORBA requirements.

Roy admitsthat heis not too familiar with all of the detail s of ASIS, so he does not know all of the problems
that can ocaur if we tried to load another language into an ASIS database. Hopefully, the mapping would not be
too kad, but we don't know how bad it would be. Roy said that he would assume that queries on Ada elements
that do not have a corresponding eguivalent in IDL would result in anull response. A bigger problem would be
CORBA IDL eementsthat do not have a corresponding equivalent in Ada. Two that come to mind are 1) IDL
exceptions have data dements, and 2) IDL exceptions are associated with spedfic functions or procedures. Roy
doesn't think that these two isaueswould present a problem to an implementer of an IDL repository, but they are
information that some CORBA-ASI S users may wish to have. Those wishing to oltain moreinformation should
contact Roy Bell at RMBel @ACM.Org.

» Future Directions— Currently, the major playersare Aonix, ACT, and Rational. Suggested packages sould be
placed on a"neutral” site — SIGAda's ASIS Home Page @an be this location. Whenever a package is placed on
the Home Page, there should also be atest driver -- a unit test driver -- which can test morethan onethingin the
package.

Conclusion

The use of Todkit and Extension Layers appear to ke very important to support the ASIS community. The Todkit
Layer will be portable and interchangeable with different vendors providing more powerful analysis capabiliti es to
the ASIS community. It will provide higher level abstractions to more direaly support the analysis community. It
will serve as a valuable teaching resourceto those new to ASIS to help reducethe learning curve. The Extension
Layer can extend ASIS to serve many needs, which are out of scope for ASIS, such as dynamic semantics. It can
also ke used to fill i n a number of holes and gapsin the ASIS international standard.

Clyde Roby will prepare the ASIS Home Page to receve Todkit Layer contributions from the ASIS community. All
are encouraged to contribute packages, which will benefit the Ada and ASIS communities. We would li ke to thank
the Workshop perticipants for the valuable insight they provided.

Respeafully submitted,

s f Ao L.

Clyde G. Roby Jr. Steven Blake
ASISWG Recorder Workshop Chair
roby@ida.org shlake@aonix.com

The ASISWG Chair gratefully thanks Steve Blake and Clyde Roby for conducting a very successul
workshop during my recovery from hip replacement surgery. The outcome of this workshop is valuablein
providing the ASIS community with clear direction as to hawv to work together to provide more powerful
analysis tods for the Ada community.

Uil Casis Ll
Willi am Currie Colket

ASISWG Chair
colket@acm.org | colket@mitre.org



