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I, Scott Bennett, hereby declare under penalty of perjury:

I. INTRODUCTION

1. I have personal knowledge of the facts and opinionsset forth in this

declaration, I believe them to betrue, and if called upon to do so, I wouldtestify

competently to them. I have been warned that willful false statements and the like

are punishable by fine or imprisonment, or both.

2. I amaretired academic librarian working as a Managing Partner of

the firm Prior Art Documentation LLC at 711 South Race Street, Urbana,IL,

61801-4132. Attached as AppendixAis a true and correct copy ofmy Curriculum

Vitae describing my backgroundand experience. Further information about my

firm, Prior Art Documentation Services LLC,is available at

www.priorartdocumentation.com.

3. I have been retained by Erise IP, PA, to authenticate and establish the

dates ofpublic accessibility of certain documents in an interpartes review

proceedings for U.S. Patent No. 6,489,974. Forthis service, I am being paid my

usual hourly fee of $91/hour. My compensation in no way depends on the

substance of my testimony or the outcomeofthis proceeding.

Il. BACKGROUND AND QUALIFICATIONS

4. I was previously employed as follows:

° University Librarian, Yale University, New Haven, CT, 1994-2001;
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e Director, The Milton S. Eisenhower Library, The Johns Hopkins

University, Baltimore, MD, 1989-1994;

e Assistant University Librarian for Collection Management,

Northwestern University, Evanston, IL, 1981-1989;

e Instructor, Assistant, and Associate Professor of Library

Administration, University of Illinois at Urbana-Champaign, Urbana,

IL, 1974-1981; and

e Assistant Professor of English, University of Illinois at Urbana-

Champaign, 1967-1974.

5. Over the course of my workasa librarian, professor of English,

researcher, and authorofnearly fifty scholarly papers and other publications,I

have had extensive experience with catalog records and online library management

systems built around Machine-Readable Cataloging (MARC)standards. I also

have substantial experience in authenticating printed documents and establishing

the date when they were accessible to researchers.

6. In the course of more than fifty years of academiclife, I have myself

been an active researcher. I have collaborated with many individual researchers

and, as a librarian, worked in the services of thousandsofresearchers at four

prominentresearch universities. Over the years, I have read some ofthe

voluminousprofessionalliterature on the information seeking behaviors of
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academic researchers. And as an educator, I have a broad knowledge of the ways

in which students in a variety of disciplines learn to master the bibliographic

resources usedin their disciplines. In all of these ways, I have a general

knowledge ofhow researchers work.

ll. PRELIMINARIES

7. Scope ofthis declaration. 1 am not a lawyer and I am not rendering an

opinion on the legal question of whether any particular documentis, oris not, a

“printed publication” underthe law.

8. I am, however, rendering my expert opinion on the authenticity of the

documents referenced herein and on when and how eachofthese documents was

disseminated or otherwise made available to the extent that persons interested and

ordinarily skilled in the subject matter or art, exercising reasonable diligence, could

have located the documents before 13 December1998.

9. I am informed by counsel that an item is considered authentic if there

is sufficient evidence to support a finding that the item is what it is claims to be. I

am also informedthat authenticity can be established based on the contents of the

documents themselves, such as the appearance, contents, substance, internal

patterns, or other distinctive characteristics of the item, taken together with all of

the circumstances. I am further informed that an item is considered authenticifit
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is at least 20 years old, in a condition that creates no suspicion ofits authenticity,

and in a place where,if authentic, it would likely be.

10. Iam informed by counselthat a given reference is publicly accessible

upon a satisfactory showing that such documenthas been disseminated or

otherwise made available to the extent that persons interested and ordinarily skilled

in the subject matter or art exercising reasonable diligence, can locate it. I have

also been informed by counsel that materials available in a library constitute

printed publications if they are cataloged and indexed (such as by subject)

according to general library practices that make the references available to

membersofthe interested public.

11. Materials considered. \n forming the opinions expressedin this

declaration, I have reviewed the documents and attachmentsreferencedherein.

These materials are records created in the ordinary course ofbusiness by

publishers, libraries, indexing services, and others. From my years of experience,I

am familiar with the process for creating many of these records, and I know these

records are created by people with knowledge of the information in the record.

Further, these records are created with the expectation that researchers and other

membersofthe public will use them. All materials cited in this declaration andits

attachments are of a type that experts in my field would reasonably rely upon and

refer to in forming their opinions.
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12. Persons ofordinary skill in the art. 1 am told by counsel that the

subject matter of these proceedingsrelate to (1) the central managementoflicense

information and application programs, including user and administrator

preferences, and (2) the display of a notification icon when a background

application in a multitasking environment ceases executing.

13. [have been informed by counselthat a “person of ordinary skill in the

art at the time of the inventions”is a hypothetical person whois presumed to be

familiar with the relevant field andits literature at the time of the inventions. This

hypothetical person is also a person of ordinary creativity, capable of

understanding the scientific principles applicable to the pertinent field.

14. Iamtold by counsel that persons of ordinary skill in this subject

matter or art would have had at least an undergraduate degree in computer science,

computer engineering,or a related field or an equivalent numberofyears of

working experience. In addition, a POSITA would haveat least one to two years of

experience in networking environments, including at least some experience with

management of application programs in a network environment..

15. Itis my opinion that such a person would have been engaged in

academic research, learning though study andpractice in the field and possibly

through formalinstruction the bibliographic resources relevant to his or her

research. In the 1980s and 1990s such a person would have had accessto a vast
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array of long-established print resourcesin electrical/computer engineering and

computer science as well as to a rich and fast changing set of online resources

providing indexing information, abstracts, and full text services for

electrical/computer engineering and computer science.

16. Library catalog records. Some background on MARCformatted

records, OCLC, WorldCat, and OCLC’s Connexion is needed to understand the

library catalog records discussedin this declaration.

17. Libraries world-wide use the MARC format for catalog records; this

machine readable format was developed at the Library of Congress in the 1960s.

18. MARCformatted records provide a variety of subject access points

based on the content of the document being cataloged. All may be foundin the

MARCFields 6XX. For example, MARC Field 600 identifies personal names

used as subjects and the MARCField 650 identifies topical terms. A researcher

might discover material relevant to his or her topic by a search using the terms

employed in the MARCFields 6XX.

19. The MARCField 040, subfield a, identifies the library or other entity

that created the original catalog record for a given documentand transcribedit into

machine readable form. The MARCField 008 identifies the date when this first

catalog record was entered on the file. This date persists in all subsequent uses of

the first catalog record, although newly-created records for the same document,
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separate from the original record, will show a new date. It is not unusualto find

multiple catalog records for the same document.

20. WorldCatis the world’s largest public online catalog, maintained by

the Online Computer Library Center, Inc., or OCLC,and built with the records

created by the thousandsoflibraries that are members of OCLC. WorldCat

providesa user-friendly interface for the public to use MARCrecords;it requires

no knowledge of MARCtags and codes. WorldCat records appear in many

different catalogs, including the StatewideIllinois Library Catalog. The date a

given catalog record was created (corresponding to the MARCField 008) appears

in some detailed WorldCat records as the Date of Entry.

21. Whereas WorldCat records are very widely available, the availability

of MARCformatted records varies from library to library.

22. When an OCLCparticipating institution acquires a documentfor

whichit finds no previously created record in OCLC, or whenthe institution

choosesnotto use an existing record, it creates a record for the document using

OCLC’s Connexion,the bibliographic system used by catalogers to create MARC

records. Connexion automatically supplies the date of record creation in the

MARCField 008.

23. Once the MARCrecordis created by a cataloger at an OCLC

participating memberinstitution, it becomesavailable to other OCLCparticipating

IPR2017-01828

Ubisoft EX1005 Page 9



members in Connexion and also in WorldCat, where personsinterested and

ordinarily skilled in the subject matter or art, exercising reasonable diligence, can

locateit.

24. Whenabook has beencataloged, it will normally be madeavailable

to readers soon thereafter—normally within a few daysor (at most) within a few

weeksofcataloging.

25. Internet Archive. The Internet Archive is a non-profit digital library

founded in 1996.

26. The Internet Archive maintains an archive of webpagescollected from

the Internet using software called a crawler. Crawlers automatically create a

snapshot of webpagesas they existed at a certain point in time. The WayBack

Machineis an application using a crawler created by the Internet Archive to search

its archive of Web page URLsandto represent, graphically, the date of each

crawler capture.

27. The Internet Archive, now with about 50 petabytes of data, collects

only Web material that is publicly available. Somesites are “not archived because

they were passwordprotected, blocked by robots.txt, or otherwise inaccessible to

our automated systems. Site owners might have also requested that their sites be

excluded from the WayBack Machine”(see the WayBack Machine FAQ,

https://archive.org/about/fags.php#The Wayback Machine).
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28. Many Internet Archive captures made by the WayBack Machine have

a bannerat the top with the capture date prominently displayed. Other dates when

captures of the same URL have been madeare indicated to the right and left of the

date provided in the banner. Some captures maylack this banner. In any case, the

URL forthe capture begins with the identification of the Internet Archive page

(e.g., http://web.archive.org/web/) followed by information that dates and time

stamps the capture as follows: year in yyyy, month in mm,dayin dd,time code in

hh:mm:ss(e.g., 20041208081749, or 8 December 2004 at 8:17:49 a.m.). These

elements are then followed by the URL ofthe original capturesite.

29. Internet Archive captures often include linksto other, related

documents. Sometimes these links have become inactive. Where they remain

active, the WayBack Machineis programed to producethe archivedfile with the

closest available date (notthe closest available prior date) to the page upon which

the link appeared and wasclicked.

30. The Internet Archiveis a resource that is well known to library

professionals and is used by manysuchprofessionals.

31. Indexing. A researcher may discover material relevant to his or her

topic in a variety of ways. One common meansofdiscovery is to search for

relevant information in an index ofperiodical and other publications. Having

found relevant material, the researcher will then normally obtain it online, look for
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it in libraries, or purchase it from the publisher, a bookstore, a document delivery

service, or other provider. Sometimes, the date of a document’s public

accessibility will involve both indexing and library date information. Date

information for indexing entries is, however, often unavailable. This is especially

true for online indices.

32. Indexing services use a wide variety of controlled vocabularies to

provide subject access and other meansofdiscovering the content of documents.

The formats in which these access terms are presented vary from service to service.

33. Online indexing services commonlyprovide bibliographic

information, abstracts, and full-text copies of the indexed publications, along with

a list of the documents cited in the indexed publication. These services also often

providelists ofpublications that cite a given document. A citation of a document

is evidence that the document waspublicly available and in use by researchers no

later than the publication date of the citing document.

34. Prominent indexing services include:

35. Google Scholar. Google Scholar indexes the texts and metadata of

scholarly publications across a wide range of disciplines. It includes mostpeer-

reviewed online academic journals, conference papers, theses, technical reports,

and other material. Google does not publish the size of the Google Scholar

database, but researchers have estimated that it contained approximately 160

10
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million items in 2014 (Enrique Odufia-Malea,et al., “About the size of Google

Scholar: playing the numbers,” Granada: EC3 Working Papers, 1B: 23 July 2014,

available at https://arxiv.org/ftp/arxiv/papers/1407/1407.6239.pdf).

IV. OPINIONS REGARDING INDIVIDUAL DOCUMENTS

Document 1. Inside Macintosh. Volume VI. Reading, MA: Addison-
Wesley Publishing Company, 1991.

1. Authentication

36. Document 1 is a book published by Addison-Wesley in 1991.

Attachment1a is a true and accurate copy of the book’s cover, preliminary

material, title page, title page verso, warranty statement, table of contents, andlist

of figures, tables and listings from the Northern Illinois University Library.

Attachment1b is a true and accurate copy ofthat library’s catalog record for

Document1, showing the book’s location and availability.

37. Attachment1a is in a condition that creates no suspicion aboutits

authenticity. Specifically, the contents pages in Document 1| are not missing any

intermediate pages, the text on each page appears to flow seamlessly from one

pageto the next, and there are no visible alterations to the document. Attachment

la was found within the custody ofa library — a place where,if authentic, it would

likely be found.

38. EX1002 in this proceeding, provided by counsel, is another copy of

Document 1. I have compared the relevant pages of EX1002 to Attachment 1a and

11
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find them to be substantively identical. EX1002 and Attachmentla both have the

same ISBN number, 0-201-57755-0.

39. I conclude, based on finding Document1 inalibrary and on finding

library catalog records for Document 1, that Document 1 is an authentic document

and that Attachment 1a and EX1002 are authentic copies of Document1.

2. Public accessibility

40. AttachmentIc is a true and correct copy of a StatewideIllinois

Library catalog record for Document 1, showing this book held by 52 libraries

world-wide. Attachment Ic also indicates that Document 1 wascataloged or

indexed in a meaningful way—including being cataloged by subject. The date of

entry in Attachment 1c is 5 November 1991.

41. Attachment 1d is a true and correct copy of the University ofNorth

Carolina at Ashville Library catalog record (from the Western North Carolina

Library Network), in MARCformat, for Document 1. In Attachment 1d, the

MARCField 040,subfield a, indicates that this catalog record for Document 1 was

created by the Allen County Public Library (OCLC code = IMF). The MARC

Field 008 indicates this catalog record was created on 5 November1991.

Allowing for some time betweenthe cataloging of Document1 andits arrival on

library shelves, where it would be publicly available, I conclude that Document 1

wasaccessible to the public interested in the art, and that an ordinarily skilled

12
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researcher, exercising reasonable diligence, would have had nodifficulty finding

Document1 in at least one library by December1991.

42. Attachment le is a true and correct copy of Google Scholarlist of

publications citing Document 1. Attachment If is a true and correct copy of the

title page, title page verso, table of contents, and bibliography for one of these

documents, Dave Mark, Learn C++ on the Macintosh (Reading, MA: Addison-

Wesley Publishing Company, 1993). Document1 is the 8" item in thelist of

references in this book’s bibliography, pp. 431-432. I conclude that Document 1

was in actual use by researchers by 1993.

3. Conclusion

43. Based on the evidence presented here—bookpublication,library

records, and citation—it is my opinion that Document1 is an authentic document

that was publicly available in at least one library by December 1991. I further

conclude that Document 1 wasin actual use by researchers by 1993.

ATTACHMENTS

44. The attachments attached hereto are true and correct copies ofthe

materials identified above. Helen Sullivan is a Managing Partner in Prior Art

Documentation Services LLC (see http://www.priorartdocumentation.com/hellen-

sullivan/ ). One ofher primary responsibilities in our partnership is to secure the

bibliographic documentation used in attachments to our declarations.

13
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45. Ms. Sullivan and I work in close collaboration on the bibliographic

documentation needed in each declaration. I will sometimes request specific

bibliographic documents or, more rarely, secure them myself. In all cases, I have

carefully reviewed the bibliographic documentation used in my declaration. My

signature on the declaration indicates my full confidence in the authenticity,

accuracy, andreliability of the bibliographic documentation used.

46. Each Attachment has been marked with an identifying label on the top

of each page. However,noalterations other than these noted labels appear in these

attachments, unless otherwise noted. All attachments were created on 4-13 July

2017 and all URLsreferencedin this declaration were available 9 July 2017.

Vv. CONCLUSION

47. Insummary,I have concluded that Document1, discussed above,is

an authentic document that was publicly accessible before January 14, 1993.

48. I reserve the right to supplement my opinionsin the future to respond

to any arguments that Patent Owneror its expert(s) mayraise andto take into

account new information as it becomesavailable to me.

49. I declare that all statements made herein ofmy knowledgearetrue,

andthat all statements made on information and belief are believed to be true, and

that these statements were made with the knowledge that willful false statements

14
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and the like so made are punishable by fine or imprisonment, or both, under

Section 1001 of Title 18 of the United States Code.

Executed this 21* day of July, 2017 in Urbana,Illinois.

Ni) Rad

Scott Bennett

15
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Appendix A

SCOTT BENNETT

Yale University Librarian Emeritus

711 South Race

Urbana,Illinois 61801-4132

2scottbb@gmail.com
217-367-9896

EMPLOYMENT

Retired, 2001. Retirement activities include:

ManagingPartner in Prior Art Documentation Services, LLC, 2015-. This firm provides
documentation services to patent attorneys; more informationis available at
http://www.priorartdocumentation.com
Consultant on library space design, 2004- . This consulting practice is rooted in a research,
publication, and public speaking program conductedsince I retired from Yale University in
2001. Ihave served more than 50 colleges and universities in the United States and abroad
with projects ranging in likely cost from under $50,000 to over $100 million. More
informationis available at http://www.libraryspaceplanning.com/
Senior Advisorfor the library program of the Council of Independent Colleges, 2001-2009
Member of the Wartburg College Library Advisory Board, 2004-
Visiting Professor, Graduate School of Library and Information Science, University of
Mlinois at Urbana-Champaign, Fall 2003

University Librarian, Yale University, 1994-2001

Director, The Milton S. Eisenhower Library, The Johns Hopkins University, Baltimore, Maryland,
1989-1994

Assistant University Librarian for Collection Management, Northwestern University, Evanston,
Illinois, 1981-1989

Instructor, Assistant and Associate Professor of Library Administration, University of Dlinois at
Urbana-Champaign, 1974-1981

Assistant Professor of English, University of Mlinois at Urbana-Champaign, 1967-1974

Woodrow Wilson Teaching Intern, St. Paul’s College, Lawrenceville, Virginia, 1964-1965

EDUCATION

University of Mlinois, M.S., 1976 (Library Science)
Indiana University, M.A., 1966; Ph.D., 1967 (English)
Oberlin College, A.B. magna cum laude, 1960 (English)

HONORS AND AWARDS

16

IPR2017-01828

Ubisoft EX1005 Page 18



Victorian Studies



Wartburg College: member, National Advisory Board for the Vogel Library, 2004-

Someother activities: Memberofthe Illinois State Library Statewide Library and Archival
Preservation Advisory Panel; memberof the Ilinois State Archives Advisory Board; member of a
committee advising the Illinois Board of Higher Education on the cooperative management of
research collections; chair of a major collaborative research project conducted by the Research
Libraries Group with support from Conoco,Inc.; active advisor on behalf of the Mlinois
Conference AAUPto faculty and administrators on academic freedom and tenure matters in northern
Illinois.

Delegate to Maryland Governor’s Conference on Libraries and Information Service; principal in
initiating state-wide preservation planning in Maryland; principal in an effort to widen the use of
mass deacidification for the preservation of library materials through cooperative action by the
Association of Research Libraries and the Committee on Institutional Cooperation; co-instigator
of a campus-wide information service for Johns Hopkins University; initiated efforts with the
Enoch Pratt Free Library to provide information services to Baltimore’s Empowerment Zones;
speaker or panelist on academic publishing, copyright, scholarly communication, national and
regional preservation planning, mass deacidification.

Consultant for the University of British Columbia (1995), Princeton University (1996), Modern
Language Association, (1995, 1996), Library of Congress (1997), Center for Jewish History
(1998, 2000-), National Research Council (1998); Board of Directors for the Digital Library
Federation, 1996-2001; accreditation visiting team at Brandeis University (1997); mentor for
Northern Exposure to Leadership (1997); instructor and mentor for ARL’s Leadership and
Career Development Program (1999-2000)

At the Northwestern University Library, led in the creation of a preservation department and in the
renovation of the renovation, for preservation purposes, of the Deering Library book stacks.

At the Milton S. Eisenhower Library, led the refocusing and vitalization of client-centered services;
strategic planning and organizational restructuring for the library; building renovation planning.
Successfully completed a $5 million endowment campaign for the humanities collections and
launched a $27 million capital campaign for thelibrary.

At the Yale University Library, participated widely in campus-space planning, university budget
planning, information technology development, and the promotion of effective teaching and learning;
for the library has exercised leadership in space planning and renovation, retrospective conversion of
the card catalog, preservation, organizational development, recruitment of minority librarians,
intellectual property and copyright issues, scholarly communication, documentdelivery services
among libraries, and instruction in the use of information resources. Oversaw approximately $70
million of library space renovation and construction. Was co-principal investigator for a grant to plan
a digital archive for Elsevier Science.

Numerousto invitations speak at regional, national, and other professional meetings and at alumni
meetings. Lectured and presented a series of seminars on library management at the Yunnan
University Library, 2002. Participated in the 2005 International Roundtable for Library and
Information Science sponsored by the KanazawaInstitute of Technology Library Center and the
Council on Library and Information Resources.
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PUBLICATIONS

“Putting Learning into Library Planning,” portal: Libraries and the Academy, 15, 2 (April 2015),
215-231.

“How librarians (and others!) love silos: Three stories from the field “ available at the Learning
Spaces Collaborary Website, http://www.pkallsc.org/

“Learning Behaviors and Learning Spaces,” portal: Libraries and the Academy, 11, 3 (July 2011),
765-789.

“Libraries and Learning: A History of Paradigm Change,” portal: Libraries and the Academy, 9, 2
(April 2009), 181-197. Judged as the best article published in the 2009 volume ofportal.

“The Information or the Learning Commons: Which Will We Have?” Journal ofAcademic
Librarianship, 34 (May 2008), 183-185. One of the ten most-cited articles published in JAL, 2007-
2011.

“Designing for Uncertainty: Three Approaches,” Journal ofAcademic Librarianship, 33 (2007), 165-
179.

“Campus Cultures Fostering Information Literacy,” portal: Libraries and the Academy, 7 (2007),
147-167. Included in Library Instruction Round Table Top Twenty library instruction articles
published in 2007

“Designing for Uncertainty: Three Approaches,” Journal ofAcademic Librarianship, 33 (2007),
165-179.

“First Questions for Designing Higher Education Learning Spaces,” Journal ofAcademic
Librarianship, 33 (2007), 14-26.

“The Choice for Learning,” Journal ofAcademic Librarianship, 32 (2006), 3-13.

With Richard A. O’Connor, “The Power of Place in Learning,” Planningfor Higher Education, 33
(June-August 2005), 28-30

“Righting the Balance,” in Library as Place: Rethinking Roles, Rethinking Space (Washington, DC:
Council on Library and Information Resources, 2005), pp. 10-24

Libraries Designedfor Learning (Washington, DC: Council on Library and Information Resources,
2003)

“The Golden Age of Libraries,” in Proceedings ofthe International Conference on Academic
Librarianship in the New Millennium: Roles, Trends, and Global Collaboration, ed. Haipeng Li
(Kunming: Yunnan University Press, 2002), pp. 13-21. Thisis a slightly different version of the
following item.

“The Golden Age of Libraries,” Journal ofAcademic Librarianship, 24 (2001), 256-258

“Second Chances. An address... at the annual dinner of the Friends of the Oberlin College Library
November 13 1999,” Friends of the Oberlin College Library, February 2000
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“Authors” Rights,” The Journal ofElectronic Publishing (December 1999),
http://www.press.umich.edu/jep/05-02/bennett.html

“Information-Based Productivity,” in Technology and Scholarly Communication, ed. Richard Ekman
and Richard E. Quandt (Berkeley, 1999), pp. 73-94

“Just-In-Time Scholarly Monographs:or, Is There a Cavalry Bugle Call for Beleaguered Authors and
Publishers?” The Journal ofElectronic Publishing (September 1998),
http://www.press.umich.edu/jep/04-01/bennett.html

“Re-engineering Scholarly Communication: Thoughts Addressed to Authors,” Scholarly Publishing,
27 (1996), 185-196

“The Copyright Challenge: Strengthening the Public Interest in the Digital Age,” Library Journal, 15
November 1994, pp. 34-37

“The Managementof Intellectual Property,” Computers in Libraries, 14 (May 1994), 18-20

“Repositioning University Presses in Scholarly Communication,” Journal ofScholarly Publishing, 25
(1994), 243-248. Reprinted in The Essential JSP. Critical Insights into the World ofScholarly
Publishing. Volume 1: University Presses (Toronto: University of Toronto Press, 2011), pp. 147-153

“Preservation and the Economic Investment Model,” in Preservation Research andDevelopment.
Round Table Proceedings, September 28-29, 1992, ed. Carrie Beyer (Washington, D.C.: Library of
Congress, 1993), pp. 17-18

“Copyright and Innovation in Electronic Publishing: A Commentary,” Journal ofAcademic
Librarianship, 19 (1993), 87-91; reprinted in condensed form in Library Issues: Briefingsfor Faculty
andAdministrators, 14 (September 1993)

with Nina Matheson, “Scholarly Articles: Valuable Commodities for Universities,” Chronicle of
Higher Education, 27 May 1992, pp. B1-B3

“Strategies for Increasing [Preservation] Productivity,” Minutes ofthe [119th] Meeting [ofthe
Association ofResearch Libraries] (Washington, D.C., 1992), pp. 39-40

“Management Issues: The Director’s Perspective,” and “Cooperative Approaches to Mass
Deacidification: Mid-Atlantic Region,” in A Roundtable on Mass Deacidification, ed. Peter G. Sparks
(Washington, D.C.: Association of Research Libraries, 1992), pp. 15-18, 54-55

“The Boat that Must Stay Afloat: Academic Libraries in Hard Times,” Scholarly Publishing, 23
(1992), 131-137

“Buying Time: An Alternative for the Preservation ofLibrary Material,” ACLS Newsletter, Second
Series 3 (Summer, 1991), 10-11

“The Golden Stain of Time: Preserving Victorian Periodicals” in Investigating Victorian Journalism,
ed. Laurel Brake, Alex Jones, and Lionel Madden (London: Macmillan, 1990), pp. 166-183
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“Commentary on the Stephens and Haley Papers” in Coordinating Cooperative Collection
Development: A National Perspective, an issue ofResource Sharing andInformation Networks, 2
(1985), 199-201

“The Editorial Character and Readership of The Penny Magazine: An Analysis,” Victorian
Periodicals Review, 17 (1984), 127-141

“Current Initiatives and Issues in Collection Management, ” Journal ofAcademic Librarianship, 10
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Arabic

Canada

Cyrillic

Cyrillic transliterated

Denmark

Faeroe Islands

Germany

Hebrew

Japanese Katakana

Japanese Romaji

Korean

Netherlands, period decimal separator (previously cs)
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Roman(U.S.)
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Swiss French
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Turkish, U.S. modified

United Kingdom (previously (GE)

United States
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Color Plate XV. Icons without a black

ColOr Plate XIV. Icons with a black outline
outline (enlarged for detail)(enlarged for detail)

 
Color Plate XVI. Apple icon colors (as marked)

IPR2017-01828

Ubisoft EX1005 Page 29



Before anti-aliasing Correctly anti-aliased

is, AN,
a -

Color Plate XVII. Correct anti-aliasing (enlarged for detail)

Before anti-aliasing incorrectly anti-aliased

 
ColorPlate XVII. Incorrect anti-aliasing (enlarged fordetail)

 

 
)

 
 

Color Plate XX. Inconsistent use oficon elements (enlarged for detail)
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Preface

©eeeSSE
ABOUT INSIDE MACINTOSH

Inside Macintoshis a six-volume set of books that describes howto write an application forthe Apple® Macintosh®family of computers. Inside Macintoshis the definitive guide andreference for anyone writing software for the Macintosh computer. The firstwo volumesdescribe the routines in the Macintosh User Interface Toolbox and the Macintosh OperatingSystem. The third volumets a summary ofthe Pascal interfacesforall routines described inVolumes I and I. The fourth and fifth volumes describe features and routines introducedwith the Macintosh Plus, Macintosh SE, and MacintoshI computers. Volume V1 describes
ihe managers and features available in system software version 7.0.
Volume I containsthe original user interface guidelines for Macintosh applications and anintroduction to memory management and assembly language.It also describes QuickDraw™.
the Resource Manager, the Event Manager, the Font Manager. the Window Manager, the —Menu Manager, the Dialog Manager. TextEdit. and other routines relating to the userinterface
that you can use in your application.

Volume II describes the Macintosh Operating System. including the routinesthat performfile /O, device I/O, memory management. andinterrupt handling.It covers the File Manager.the Device Manager. the Printing Manager, the AppleTalkManager. and various drivers
andutilities.

Volume II describes the Finder™interface, provides an overviewofthehardware of theMacintosh 128K and Macintosh 512K computers. and contains summaries of the Pascal
interfaces forall routines described in Volumes [and I.
Volume IV describes routines introduced with the Macintosh Plus and Macintosh 512Kenhanced computers, It ‘ntroduces the Hierarchical File System,the SCSI Manager, the
Time Manager, andthe List Manager. The volume also describes changes to various
managers anddrivers and presents an overview ofthe Macintosh Plus hardware.
Volume V describes routines introduced with the Macintosh SE and Macintosh I computers,It describes Color QuickDraw, the Palette Manager. the Script Manager, the Sound Manager.the Slot Manager, the Apple Desktop Bus™. and changes made to various managers Lo supportcolor. The volumealso includes additional user interface guidelines and compatibility euide-
lines, It explains how to add colorto menus. windows, and dialog boxes. It also discusses
hierarchical, scrolling. and pop-up menus.

This volume. Volume V1, describes the system software version 7.0 environment, new
managers available with version 7.0. new routines and data structures, newUser interface
guidelines, and how to take advantage ofthe version 7.0 environment.
Inside Macintosh, Volume V1, is also available in an on-line edition. The on-line edition
provides a navigational modcl that lets you browse through information andit provides a
search capability to quickly locate routines, data structures, and othertext.
The Inside Macintosh X-Refprovides a comprehensive. integrated index for Volumes|through VI of Inside Macintosh, as well as Progranimer's Introduction to the MacintoshFamily: Technical Introduction to the Macintosh Family; Desigiing Cards and Drivers forthe Macintosh Family, second edition: and Guideto the Macintosh Family Hardware. second
edition. All these booksare available from Addison-Wesley.

About liside Macintosh P-3
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The Development Environment

The User Interface Toolbox and Macintosh Operating System routines ure available using
Pascal, C, or assembly-languageinterfaces. How youaccess these routines dependsonthe
development environmentyouare using. This volume showsall routinesin their Pascal
interface using the Macintosh Programmer’s Workshop (MPW™). All sample codelistings
are shown in MPW Pascal, with a few examples shownin assembly language.

The MPW development environment includes these books: Macintosh Programmer's
Workshop Development Environment, Volume 1; Macintosh Programmer's Workshop
Development Environment, Volume 2; MPW Pascal: Macintosh Programmer's Workshap
Pascal; MPW C: Macintosh Progranmmer’s Workshop C; and MPW Assembler; Macintosh
Programmer's Workshop Assembler. These booksare available from APDA® (Apple
Programmers and Developers Association).

The codelistings and other codein this volume were developed using MPW 3.0. They show
methodsof using various routines andillustrate techniques for accomplishing particulartasks.
All codelistings have been compiled and,in many cases, tested. However, Apple does not
intend that you use these code samples in yourapplication,

If you are programmingin assembly language, pay attention to the assembly-language notes
and trap macro notes. These notes provide information about saving and restoring registers,
details of what eachregister must contain on entry to Operating Systemroutines, what the
routines return in the registers, and other information you might find helpful,

If you are programming in Pascal or C only, you can skip overthe assembly-languageinformation, ne

This ‘asion: iMeee occasionally uses SurfWriter, WipeOut, store data, display data, send and
de - ' + , : fordceive make memo, and spell quick as names of sample programs forillustrative purposes:© are not actual products of Apple Computer, Inc.

informaWorldwide erica to a broad range of programming products, resources, and
stAtnie aaa ighoes eeon spre platforms. You II find the most current versions
references Foren aea au topareggers, compilers, languages, and technical
information 9 fetece i 0 esta ish an APDA account, obtain additional ordering

Site licensing and developer training programs, contact
APDA

Apple Computer,Ine,
20525 Mariani A venue, M/S 33-Cupertino, CA 95014-6299 He
Telephone: 800-282-2739 (United States)

800-637-0029 (Canada)
408-562-3¢ . be,Tek 408-562-390¢ (elsewhere in the world)

ewR A576

Ifyou provide
bcs ‘ commercial prod tS dnd eariieacHOR “upport programsavails Sand services,call 408-974-4897 for information FiRRO1 7-01828able fr‘ble from Apple. Ubisoft EX1005 Page 81
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For information on registering signatures,file types, Apple events, and other technical
information, contact

Macintosh Developer Technical Support
Apple Computer, Inc.
20525 Mariani Ave., M/S 75-3T
Cupertino, CA 95014-6299

The System Software Environment

Inside Macintosh Volume VI focuses on system software version 7.0; however, many of
the chapters in this volume contain informationthat is also relevant to system software
version 6.0 and later. See the Compatibility Guidelines chapter for information on
developing applications that can run in both system software version 6.0 and system
software version 7.0.

If the Gestalt function is available, you should useit instead of the SysEnvirons and Environs
routines. Youcan use the Gestalt function to determine whetherall the features your applica-
tion requires are present on a particular Macintosh computer. Youshould not rely on the
ROMversion. since later system software versions can override routines in ROM. See the
Compatibility Guidelines chapter for details on howto use the Gestalt function.

The Format of a Typical Chapter

Almost all chapters in Volume VI have a standard structure. For example, the Edition
Managerchapter contains these sections:

= “About This Chapter” This section describesthe information you can find in the chapter
and includes references to related chapters.

a “About the Edition Manager” This section provides an overview ofthe features provided
by the Edition Manager.

Additional sections describe concepts related to the Edition Manager.

“Using the Edition Manager” This section describes the tasks you can accomplish using
the routines provided by the Edition Manager.It describes how to use the most common
routines, gives related userinterface information, provides code samples, and supplies
additional information,

“Edition Manager Routines” This section lists Edition Managerroutines in
version 7.0, with routine declarations and descriptions of every parameter for
each routine.

“Summary of the Edition Manager” This section provides the Edition Manager's Pascal
interface for version 7.0 constants, data structures, rouunes. and) Spa4qdoyaogvell as
relevant assembly-language information. Ubisoft EX1005 Page 82
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The Conventions Used in This Volume

25, Uc acre 2 * DOXES,This volume uses elements such as assembly-language notes, trap macro pe melted beandwarning boxesto set off important information. Trap macro Hs rch aS ylanguage notes are useful only if you are programming in assembly language.

All routines (with a few exceptions) have both a Pascal andeeeeesummary at the end of each chapterfirst lists the constants, datast- ee Fooseprovided with the MPW Pascalinterface files, and thenlists equiva ee a erin esinformation for data structures and routines for use with the MPW Assembler ir herpaThe constants for the MPW Assemblerinterface files are the sameas their asca ‘eq ang ?so the constant namesare shown only in the Pascal section of thesummury.( I he eons ants.data structure names, and routine names in the MPW C interface files are also the same as
their Pascal equivalents.)

Whenappropriate, the declaration for a procedure or function includes relevant assemble ;language information in the form of a trap macro notethat immediately follows the declar wlion.Thetrap macrothat correspondsto a Pascal interface routine begins with an underscorecharacter (_) followed by the Pascal routine name, Trap macro notes appearin this form:

Trap macro Forregister-based routines, this shows the trap macro
name and describes the parameters that must be in the
registers on entry to the routine and describes the values
returnedin the registers.

For stack-based routines, this showsthe nameofthe trap
macro ifit is different from the Pascalinterface name,

Assembly-language noles appear in this form:

Assembly-language note: Thisigua gives informationofinterest only if youare programmingin assembly language,

IF you are programming in Pascal or C onl
holes and assembly-l y; you can skip over the information in trap macroanguage notes.

Important information is often called out in a note box:
Note: Text set offin this Way presents reminders ornotes relatedto the topic.

Information that you need to pay special attention to is show
4 Warning; Warningslike this; alert youto situations in which you could damagesoftware orlose data. ‘ lions in which yo g

Words that appear; teends that appear in boldface are key terms or concepts and are defined in the Glossary
P-6 About Inside Macintosh
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All codelistings use the Courier font (cris +s Courier) to indicate code from a sample
programthat can be compiled. The summary listings and set-off code intext also use Courierfor the actual data structure names. field names, constant names, and routine names that
match the names used in the MPW Pascal interface files.

Many Toolbox and Operating System routines accept a pointer to a parameter block asa parameter. For these routines, the routine description includesalist of the fields in the
parameterblock that are used bythe routine.

A typical parameter block description lookslike this:

Parameter block

{in/out} joffset] [field name} [size] [description]

> () input| long This is an input parameter
— 4 ouput! word This is an output parameter
- 6 inAndOut long This is an input/output parameter
> iQ reqCount long Requested numberof files to send
—+ 14 bufter long Pointerto data buffer
— 18 accCount long Actual numberoffiles sent

The arrowinthe first columnindicates whether the field is an input parameter, output
parameter, or both. You must supply valuesforall input parameters and input/output
parameters, The routine retums values in output parameters and input/output parameters,
The second column indicates the offset and is useful only if you are programming in
assembly language or debugging your code. The offset value is the offset in bytes from
the beginning of the parameterblock for eachfield within the structure.
The third columnshowsthe field nameas defined in the MPW Pascal interfaces, andthefourth column showsthesizeof thatfield. Thesize is givenin bytes or indicated as wordor
long (for long word). Long indicatesa field that occupies 4 bytes; word indicates a field
that occupies 2 bytes. The size is provided for your information andis more useful if you
ue propranuainy in assembly language. The final column provides a short descriptionof the field.

Other Documentation 

For specific hardware information about the Macintosh family, sec Guideto the MacintoshFamily Hardware, secondedition, and Designing Cards and Driversforthe MacintoshFamily, secondedition: for additional software information, sce previous volumes of/nsideMacintosh. Also see Macintosh Worldwide Development: Guide to System Software fora
complete description ofall components of the worldwide system software. See HunterInterface Guidelines: The Apple Desktop Interface for a complete description of the Apple
humaninterface.

About Inside Macintosh P-7
IPR2017-01828

Ubisoft EX1005 Page 84



Inside Macintosh, Volume VI

AN OVERVIEW OF THE CHAPTERS IN VOLUME VI

\ e fo oOwilngs i 5 here lo| ne sec i - { ei ch chapte n this VO ; Ne i .1 sections describe the content of ea L I | *s ores Beaty Tis
: = v lume Vi and shows which other volumes COVE! 10%t _ , n 0 .

n 

: “the features of system softwarest chapter in this volume provides an overview ol the eeeeeaeeeD version 7.0.3a? Q. It describes the operating environmentfor applications thversl we " =

User Interface Guidelines—iteSuleennes

: » the user interface desien prin-The UserInterface Guidelines chapterin Volume VI reviews the eeeESEyeciples and gives new guidelines for systemsoftware version7.0. he a 1 sreaiind casriclewindows, dialog boxes and movable modal dialog boxes, additionstothe ste
- ‘Tal; , alan} : ide softwareterminology, and user feedback.It also gives guidelines for developing worldwide

and for designing color icons and windows,

The FinderInterface chapter in this volume provides related information alineHRSpresented by the Finder. Individual chapters address specific issues related tc
interface features provided by a particular Manager.

The User Interface Guidelines chapter in Volume 1 describes the variousSeesMacintosh application and discusses the use of menus, windows, dialog boxes, scroll bar:and other controls,

TheUserInterface Guidelines chapter in Volume IV discusses use ofthe arrow keys,
reserved keyboard equivalents, window zooming, and the standard close box.
The UserInterface Guidelines cha
application. The cha

ISCusses using sou

pler in Volum
pter describes features of th

nd, hierarchical menus, and

e V briefly discusses the use ofcolorin your
€ standard and extended keyboards, and
scrolling menus in your application.

For more information on the Apple humaninterface. see the Human Interface Guidelines:The Apple Desktop Interface

Compatibility Guidelines
eluidelines

The Compatibility Guideline
Managers in system softw
modal dialog boxes, new
discusses menu aC

8 chapterdescribes issues relating
are version 7.0, It also includes det
routines for manipulating dialogite

cess when an application displays a modal
shows you how to ca
ns, and feature

lo compatibility for various
ails on pop-up menus, movable
ms ina dialog box, and
dialog box.

The chapter also Il Gestalt. the newattributes. versio function for determining various$ Of the system software,

P& Aut Overviewof the Chapters in Volume VI IPR2017-01828
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The chapter gives guidelines you should followto help ensure that your application is com-
patible across the Macintosh family of computers. It also provides information on how —to make yourapplication compatible with A/UX®(Apple's versionofthe UNLX® operatingsystem) and presents a brief overview of how to write software that can be easily localized
for use in other regions.

The Edition Manager

The Edition Managerchapter describes howyoucan let users publish and subscribe data
among many documents. The Edition Manageris part ofthe interapplication communications(IAC) architecture in version 7.0, See the Edition Managerchapterfor sample code that
shows howto add publish and subscribe capabilities to your application.

TheEventManager
The Event Managerchapterin Volume VI includes information on all events, includingsuspend and resume events. The chapter incorporates information from Programmer's Guide1 MultiFinderand replaces the information found there. The Event Manager chapterin this
volume also describes how to sendand receive high-level events.

Forspecific information on keyboard events, the modifier flags field of the event record,reading the keyboard and keypad. and responding to mouse events oF disk-inserted events,
see the Toolbox Event Managerchapter in VolumeI.

Youalso may wantto read about the Operating System Event Manager, described inVolumeIL. The Operating System Event Manager handles low-level. hardware-related _
events. The Operating System Event Manager chapter also describes howyour applicationcanpostits own events in the event queue, Youusually use the Event Manager to sendand retrieve events. For information on the PPostEvent function, see the Operating System
Event Manager chapter in Volume IV.

For information on standard keyboards, an addition to the modifier flags field in the eventrecord, and the KeyTrans function, see the Toolbox Event Manager chapter in Volume Vv.

The Apple Event Manager

The Apple Event Manager chapter describes Apple events and how your application canreccive and process the required set of Apple events. It also describes howto create and
send Apple events.

The Program-to-Program Communications Toolbox
The Program-to-Program Communications (PPC) Toolbox chapter describes how your appli-cation can exchange message blocks with other applications. The PPC Toolbox provides
low-level control of communication and is generally more suitable for code that is not event-
based or desk accessories or applications that are closely integrated,

An Overviewofthe Chapters in Volume V1 p-Y
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The Data Access Manager 

The Data Access Managerchapterdescribes how yourapplication can communicate with a
database application or other data source running on a remote computer. The chapter
describes how your application can use high-level or low-level routines toinitiate communi-
cation with a remote data server, send commandsordata to the server, and. after the server
executes the commands, retrieve any requested data {romthe server.

The Finder Interface

The FinderInterface chapterin this volume describes how to create bundles,file references,
and icons, including small icons and color icons. Code listings show howto set up the
resources the Finderneedsto start up your application and display your application’s icons
on the desktop.

The chapter also describes changesto the Finder interface—for example, the new aliases and
Stationery documents. It shows how to find special folders, such as the Preferences folder
and Temporary Items folder. In addition, the chapter describes how fonts and sounds are
epee on the desktop and how the userinstalls fonts and sounds by moving their icons tothe

ystem Foldericon.

The Finder Interface chaaie tice pter describes the Desktop Manager, a new manager thatlets yourapplication add or remo é | jve information fromthe desktop database,
The Finder Interface chapterin this ere ; index Interfaca chinters iolumes II and IV. Pp s volume replaces the Finder Interface chapters in

<ontrolPanels
Th
syed Panels chapterin this vol
ah m polite version 7.0. If you d

hapterto create an Optionsdiz
The
ri Control Pane] chapter in Volume V describnformation jF 1On int ; : ; : ahs . ay“Control panel is Soph Panels chapterin this volume for additional information onwriting
SYSteM software a, ystem software version 7.0. Control panels written for earlier versionsof

are are compatible with version 7.0,

ume describes the new behaviorof control panels in
evelop video ecards. you can also use the information
log box for the Monitors control panel.

es how to write a control panel. Read the

TheHelpManager
The 9elp Man;Users wap eager cha Si onaas“TS With informationthet discusses how you can provide help balloons that supply your

ation at describes the actions, behaviors, or properties of elements olCONS, coy * the chapter explains h an : - windowsnt Plains how to create help balloons for menus. windows.rols, and; other elemente of : ‘ ’ neeelements of the user interface of your application.

P/Q)
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The Font Manager

The Font Manager chapterin Volume VI describes how yourapplication can take advantage
of TrueType™fonts.

The Font Manager chapter in Volume | describes how the Font Manager works with
QuickDraw to draw characters. It discusses font numbers, character styles, font size,scaling factors, the ascent line. the base line, the descent line, and leading. The chapter
also describes the format ofa bitmapped font.

The Font Managerchapter in Volume IV discusses bitmapped fonts (of resource type ‘FONT’
or 'NENT') and font families (of resource type 'FOND’), It describes a few data structures,
like the font family record.

The Font Managerchapter in Volume V includes information on fractional character widths.
the font search algorithm (how the Font Manager looks for a particular font), and howta
specify colors for a font.

The Resource Manager

The Resource Manager chapterin Volume VJ lists the standard resource types 10 version 7.0.
The chapter also describes routines that you can use to read or write part of a resource.
The Resource Managerchapter in Volume | describes how you can store menus, fonts,icons, and other data as resources.It cives definitions and descriptions of resource files,
resource forks, and data forks. It describes how to create and open resource files, how to
read resources froma resourcefile, and how to add, remove, update, and write resources
to a resourcefile,

The Resource Managerchapterin VolumeIV describes a few routines that search only the
current resourcefile (these routines have the numeral 1 in their routine name). It also
describes two advancedfunctions, RsreMapEntry and OpenRFPerm.
The Resource Managerchapter in Volume V describes the RGetResource function andlists
resource types, ROM resources, and resources in the Systemfile.

Worldwide Software Overview

The Worldwide Software Overview chapter provides an introduction to scripts and script
systems. It can help you design your application so that it is compatible with Macintosh
computers throughout the world.

See the Worldwide Software Overview chapter for an introductionto worldwide issues. andsee the UserInterface Guidelines chapterfor guidelines about developing your application for
use around the world. Seethe International Utilities Package chapter1n Volume 1 for
information on displaying numbers, currency, time, anddates in the correct format for
various countries around the world. Macintosh Worldwide Development: Guide to System
Software (available from APDA) replaces the Script Manager chapterin Volume V andprovides a more complete description ofall components of the worldwide system software.

An Overviewofthe Chagas IhreOo P-I1
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TextEdit 

The TextEdit chapter in this volume describes how TextEdit provides support for working
with different script systems. It describes hawyou can use TextEdit tolet the user edit and
thaghay Yesk imtraltogle serups and styles when a non-Roman script systemis in use, TextEdit
automatically handles text that uses more than onescript. style, or direction.

The TextEdit chapter in VolumeI introduces TextEdit and explains howyour application
can use TextEdit routines for basic text formatting and editing.

The TextEdit chapter in Volume [V describes how TextEdit supports automatic scrolling
of text,

The TextEdit chapter in Volume V explains how TextEdit lets you vary text attributes such as
size, style. and font. It also describes the style record that stores the style information.

Graphics Overview

The Graphics Overview chapter provides an introductionto graphics on the Macintosh
Computer. The system software providesa rich set ofroutines that support quick drawing
of objects such as circles, rectangles, and text. The Graphics Overview chapterintroduces
many of the concepts and data structures explained in greater detail in the chapters on ColorQuickDraw. the Picture Utilities Package, the Color Picker Package. the Palette Manager.
and the Graphics Devices Manager. - -

Color QuickDraw
See

The Color QuickDraw chanter |indexed mae raw chapter in Volumetecee VI describes how version 7.0 supports both
and the Ploysc Specification of color,|file for | or. HLalso describes changes tothe pixel map record
4 region, Theinf ; ETANG describes 4 routine that lets you convert a bitmap record into
QuickDraw cha ae in the Color QuickDraw chapterin this volume supplements the

Pler in Volume I and the Color QuickDraw chapter in Volume V.
The QuickDraw cha
scriptions ofth Plerin Volume | introduces the basic concepts of QuickDraw, including
wickD e€ mathematic: al iraw providepee foundation of QuickDraw andthe graphics environmentthal

®. italso describes QuickDraw routines,
The Color QuickDraw ch

: apter in V xr drawing obje z olumeSate V describes how Color QuickDraw providesCts Using a Jaroe numberofdifferent colors.

The Picture Utilities Package
The Picture Utilities Package ch=

of pictures and pixe| maps, St describes routines you can use to examine the contents
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The Color Picker Package

The Color Picker Package chapterin this volume describes howto present users with a
standard userinterface for selecting a color. This chapter replaces the Color Picker Package
chapter in Volume V.

The Palette Manager

The Palette Managerchapterin this volume describes palettes. the default color tables, and
how to create anduse apalette to control the color environment. This chapterreplaces the
Palette Managerchapter in Volume V-

The Graphics Devices Manager

The Graphics Devices Managerchapter describes how you can prepare offscreen graphics
and move them quickly into view.It also provides useful informationif you are developing
a graphics-intensive application. This chapter replaces the Graphics Devices chapter in
Volume V.

The Sound Manager

The Sound Managerchapterin this volume completely replaces any previous information in
Inside Macintosh regarding the Sound Manager. The Sound Managerchapter in Volume VI
is the complete reference and guide forthe use of sound, It provides an introduction to soundand describes sound synthesizers, sound channels. sound commands, sound resources. and
soundfiles.

The chapteralso describes how your application can use the Sound Managerto create andplay sounds, mix and synchronize multiple channels of sound, expand and compress sound
data, and play sounds continuously from disk,

See the Sound Managerchapterin this volume if you want to use anykind of soundin your
application, even if you only want to use the SysBeep procedure.

TheTimeManager
The Time Managerchapterin this volume describes the original Time Manager,the revised
Time Manager(available in system software version 6.0.3 and Jater). and the extended Time
Manager(available in system software version 7.0). It completely replaces the Time Manager
chapter in Volume IV.

The chapter describes how to schedule a routine forlater execution, how to schedule a routine
to execute at periodic intervals, and how to compute elapsed time. It also describes othertime-related services, such as those providedby the TickCount and Delay functions. and the
Vertical Retrace Manager.

An Overviewofthe ChaptersSRYAYYO'Bog P-13
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The Notification Manager

The Notification Manager chapter describes howto notify users of significant occurrences
relating to your application when your application is running in the background. Device
drivers, VBL tasks, Time Managertasks, completion routines, startup code, desk acces-
sories, and applications can use the Notification Manager.

The Notification Managerchapterin this volume replaces the informationin Appendix D of
the Programmer's Guide to MultiFinder.

The File Manager

The File Manager chapterin this volume describes how to create afile specification to idenuly
a file, folder, or volume.It also describes how you can use the File Managerto search for
and quicklyfindfiles.

The File Manager chapter in VolumeIV describes the file system, including the Macintosh
File System (MFS) and Hierarchical File System (HFS). The chapter provides descri plionsof File Managerdatastructures and routines.

Pechapter on File ManagerExtensionsin a Shared Environment in Volume V presents
utines that allow your application to more easily execute in a shared environment.

The Standard File PackageeetilePackage

SeSandieePaes chapter in this volume describes the StandardGetFile and
to peeschrtise ae ures available in version 7.0. You can use these two procedures
escribes the a user Interface when a ser Opens orsaves a file, The chapter also

© new procedures CustomGetFile and CustomPutFile, which let yourapplication e i :
Xercise more control over the user interface when opening and saving files.

The StandardFj <jPresent the stanLee chapter in Volume I describes the original procedures that
ser interface for Opening and savingfiles in earlier system software.€ Standard File Pa :Ckage chapterinV | Cr Feit} itproce a Apter in Volume IV describes m % 3dures for use With the Hierarchical File svete odificationsto the original

TheAliasManager
alias records—a new data

You egt all USE alias panande::

information, If -:ecords instead of conventionalfile Specific
Cale thefile or dirceen AL2s Fecord, your application c
it from back “Ory when needed—evenif the user hP, or mov ;I ni : . ed It. = <vunenformation in alias records The chapte describes the rout

ations to store file or directory
an use the Alias Managerto

as renamedit. copied it, restored
Nes YOU Can use LoPDRDGE 791828
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MemoryManagement
The Memory Management chapter in Volume VI describes 32-bit addressing. virtual memory.
androutines that let your applicationuse available temporary memory. The chapter replaces the
discussion of temporary memory in Chapter3 ofthe Programmer's Guide to MultiFinder.

The Memory Managerchapter in VolumeII describes the system heap zone and application
heap zone, how to allocate memoryblocks, and how to avoid memory fragmentation. It also
discusses dereferencing a handle, lists general-purpose data types. showsthe organization of
memory, and gives an overview ofthe stack and the heap. The routine descriptions discuss
how to set the heap zonesize, create handles and pointers, allocate relocatable and
nonrelocatable blocks, and how to free memory in the heap.

The Memory Managerchapter in Volume IV describes improvements to Memory Manager
routines that are largely transparentto yourapplication.It also describes routines that let your
applicationset orclearflags that the Memory Managerassociates with each relocatable block.

Process Management 

The Process Management chapter describes how the Process Managerschedules applica-
tions for execution and manages accessto shared resources. It describes routines thatlet
your application get information aboutany orall running applications. The chapter replaces
the discussion of launching applications found in the Programmer's Guide to MultiFinder.

The Slot Manager 

The Slot Managerchapterin this volume describes howversion 7.0 supports 32-bit: : TM . : iy

addressing of NuBus™ cards. The Slot Managerchapter in Volume V gives an overview
ofthe firmware ofa slot card, explains the slot parameter block, and describes Slot
Managerroutines.

The Power Manager 

The Power Managerchapterdescribes a managerused only with the Macintosh Portable in
system software version 6.0.4 and later. This informationis useful only if you are writing a
device driveror application that might be affected when powerfor the various subsystems of
the Macintosh Portable is shutoff.

The AppleTalk Manager

The AppleTalk Managerchapterin this volume describes how version 7.0 supports various
link access protocols (for example, the LocalTalk® Link Access Protocol and the EtherTalk®
Link Access Protocol) that can be used for AppleTalk communicatipppbépppugaeag
AppleTalk Data Stream Protocol (ADSP), a new protocolyour applicatmecay use ‘85exchange information between two eanal entities SO age
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The chapter explains how you can request that your program receive notification each time
another routine opens orcloses the .MPP driveror whenever another routine is about lo
close theMPPdriver.

The chapter also discusses how the LAP Managerlets your application control communica
tion over non-LocalTalk networks, such as Ethernet. In addition, it provides information
you can use to write your own protocol handler for Ethernetor 802.3.

The AppleTalk Manager chapters in Volumes IT, TV. and V provide additional information on
the device drivers and protocols associated with AppleTalk.

 

A ROAD MAP TO VOLUME VI 

Figure P-1 showseach chapterin this volume. If you needto read related chapters in earlier
volumesof Inside Macintoshfor additional information, those other volumesare also shown.
For each chapter, the volumes are shownin the order in which you should read them; the
volumes shown are the only ones you need to read for information onthat topic.
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Introductionto the System Software Version 7.0 Environment

aSeeSeSSSSSSSSEEE
ABOUT THIS CHAPTER
ee

This chapterdescribes the operating environment for applications that run in system softwareversion 7.0. It also provides general ‘nformation about the features available to you when you
design anapplication to runin the systemsoftware version 7.0 environment.
Read this chapterfor an overviewof how your application can use the Macintosh®
UserInterface Toolbox and Macintosh Operating Systemroutines in system software
version 7.0 to

a share data with other applications using the Edition Manager

= communicate with otherapplications using the Event Manager. Apple® Event Manager,
or the Program-to-Program Communications (PPC) Toolbox

m access data fromothersources, including remote databases, using the Data Access
Manager

s play soundsusing the Sound Manager

a keep track ofspecific files using the Alias Manager

a perform quick searches for specific files using the File Manager

a provide on-line assistance for users with the Help Manager

a draw TrueType™fonts using the Font Manager

a use direct devices for graphics applications using Color QuickDraw™
= function in worldwide markets using the Script Manager. International Utilities

Package, and TextEdit

This chapter discusses the features and managers new to version 7.0. In addition, seethe Preface, where “A Road Map to Volume VI shows each managerdiscussed in this
volume and illustrates a pathway throughrelated information in preyious volumesof
Inside Macintosh.

Although Volume V1 focuses on systemsoftware version 7.0, many ofits chapters contain
informationthatis also relevant to systemsoftware version 6.0 and later. See the
Compatibility Guidelines chapter in this volumefor information on developing applications
that can run in both system software version 6.0 and system software version 7,0,

About This Chapter [-3
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ABOUT THE SYSTEM SOFTWARE

VERSION 7.0 ENVIRONMENT
 

System software version 7.0 extends the environment ofthe Macintosh computer by -providing even greater support for cooperation between applications. The user interface
continues to build on solid design principles and provides additional bene
in version 7.0 users can more directly manipulate icons onthe
customize the Apple menu. The Finder™, the M
Interface Toolbox provide and maint

fits: for example,
desktopand users can

acintosh Operating System, andthe User
ain this environment.

anize and manage applications, docu-
- Users can choose commands fromthe Finder menu

bar or use the mouse i 5. use the Finder presents the standardinterface that the user becomes familiar with, you need to make sure that your applicationperformsin an expected mannerin the Finder environment.
Macintoshusers also expect certainst
example,all applications should prov
follow the userinterface guidelines p
to take to perform a particular task.

andard behavior from Macintosh
ide File and Edit menus. M
rovide consistency andlet

applications: for
acintosh applications that

users determine what uction

In earlier Macintosh computers a user ran one applicationat a time, Today’s Macintoshmodel recognizesthat a user often wants to run Many applications at once, System softwareversion 7.0 provides this cooperative environment.

In systemsoftware versions 5,0) and 6.0, the MultiFinder® option provideda cooperativemultitasking environment. In system software version 7.0, the features of MultiFinder areintegrated into the Macintosh Operating System,
The Macintosh Operatin& System lets the user havandlets the user switch € several applications openat the sume timeh between them. The Operating Systemalso gives the user constant

Is lets a user move cuments and applications without
n. This environmentalso allows

example, the Finder can co
s document or applicatioapplications to run in the background. For

! y files while the usernothertask in the foreground. °
The cooperative €nvironment of the Maciand ott

an affect your application.
-€xplains this in more detail.

Tquportant aspectof System software version 7.() is interapplication communication), a new collection of features that help applications work together.
cep and paste is a simple w.

ala. In system s i SI anpliesat; -foumaes fine shad eee 10, applications can provide automated copy and pastedocument when th “PP ealiorlcag automatically update the dats that the userpastes intoaconcept by usinghier, source of information changes). Applications can extendthis‘ gh-level events to request that other annliear; Sees iRhee ten et: ; Feques Cr applications per a particular taskwile requested information, Applications ; ivers tf requireclosewage lonwitheyes er ce als ‘ : 4 + Fe
2 low-level Message blocks.

ay in Which Macintosh applications work together bysharing
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Apple Computer, Inc. has defined a protocol for high-level events called the Apple Event
Interprocess Messaging Protocol. High-level events that adhere to this protocol are called
Apple events. Youcanhelp ensure effective communication with other applications by using
this protocol.

Macintosh applications in system software version 7.0 can respond to incoming high-level
events fromotherapplications as well as events generated by the user, and they can also send
high-level events to other applications. Better cooperation and communication between
applications help users to get the most out of any one applicationorto use the best features
from many applications—ineffect, combiningthe features of many applications to achieve
the desired result.

By including the features provided by IAC in your application. you give the users of your
application even greater power, ease ofuse, and flexibility in accomplishing theirtasks.
Figure 1-1 highlights the general areas for which system software version 7.0 provides
routines. The next sections describe these topics in greater detail.
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The Cooperative Multitasking Environment

The cooperative multitasking environmentIs a standard part ofeteeea
The Macintosh Operating Systemandthe Finder work together to provi = a cnvit ax
MultiFinderis now transparent to the user; the user always has the capability to nm mnt : 7
one application at a time. Because the user may choose to run other applications in addi -yourapplication, your application needs to be capableof existing in a shared environment.

The Operating Systemschedules the processing ofall applications and desk accessories,
Whena user opens a document or application, the Operating Systemloads the application
code into memory and schedules the application to run. The application runsat the next |
available opportunity, The next available opportunity usually means when the current processor application gives up the CPU. In most cases, the application runs immediately (or appears
to the user to run immediately).

Once an application is executing, the CPU is available only to that application. The applica-
tion can only beinterrupted by hardware interrupts, andthese are transparent to the
application. However,to allow the userto interact with yourapplication and others, you
mustperiodically relinquish the CPU using the WaitNextEvent or EventAvail function.
Using these event routines in your applicationlets the userinteract with your application
and also with other applications.

Althoughthe user can have a numberof open documents and
applicationis the active application, The active application is the upplication currentlyinteracting with the user;its icon appears in the right side ofthe menubar, The active
application displays its menu bar and is responsible for highlighting the controls ofitsfrontmost window.

applications, only one

When your applicationis the active application andthe user switches to
(by clicking in the window ofa document belonging to another
Operating Systemsends yourapplication a suspend event. Whe
suspend event, it should prepare to suspend processing, allowing the user to switch to the
other application. For example, in response to a suspendevent, your application should
remove the highlighting fromthe controls of its [rontmost window andtake any other
necessary actions. The suspension actually occurs the next time yourapplication callsWaitNextEventor EventA vail.

another application
application, for example), the
nh your application receives a

Your application also needs to be able
with your application ag
back to your application
Contents of its windows

( lo resume proc
an. Your application receive
. In response to a
and highlight the

essing whenthe user chooses to work
*aresume event when the user switches

resume event, your application should update the
controls ofits frontmost window,

The Operating System preserves the environmentof your application whenit is suspendedand restores that environment before sending it a resume eve niant. Your application doeshot need to preserve or restore the onerti ApPiGe ;
mes ; Operating environ respons ssn :resume events. ating ment in response to suspendo1

When youperform user testing of your application, you might wotherapplications as well as your 1partes! ant to observe people using| application, to make sure thatina Cooperative environment. your application works well

Seethe Compatibility Guidelines and the Event Man
information on howyourapplication ean handle «
application can take

‘ger chapters in this volume for specific
advantage of the cooperatiy Uspend and resume events and how your

€ mullilasking environment.
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Interapplication Communication

The interapplication communications architecture provides support for
= automated copy and paste between applications

s sending and receiving events between applications

s reading and writing blocks ofdata between applications

The Edition Manager, Apple Event Manager, Event Manager. and PPC Toolbox provide
these features, and Figure 1-2 showstheirrelationships.

=

Macintosh OS & Toolbox Tt

Ls Edition Manager
La Apple Event Manager

 

Le Event Manager

Ls) PPC Toolbox

Figure 1-2. The managers constituting the interapplication communications architecture
The IAC architecture is built on communication and cooperation between applications. Apple
has defined important standards to help ensure that communication between applications15
effective, Using the Clipboard, applications can share static data by allowing the userto copy
and paste data between documents. Using the Edition Manager. applications can supportdynamic data sharing andallow users to performautomatic copy and paste between docu-
ments. Applications that support dynamic data sharing allow users to Copy data from onedocumentto another andreceive automatic updating ofthe information when the data in the
original document changes. The verbs publish and subscribe describe this form of dynamic
data sharing.

Youcan let users publish and subscribe among many documents by using the Edition
Managerand implementing the Create Publisher and Subscribe To menu commands. Thisis a form ofhigh-level communication between applications: actually, the communication
is indirect, as the Edition Managerprovides the interface that allowsapplications to share
dynamic data,

Yourapplication can publish and subseribe with applications and documents ona local disk
or across a network, In general, anything that you allowthe user to copy or paste you should
also allowthe userto publish or subscribe to. See “Sharing Data Among Applications” later
I a chapter for more information on using the publish and subscribe features in your
application,

About the System Software Verston 7.0 Environment [-/
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Using the Apple Event Manager. applications can send Apple events to each other to request
services or information. These types of events are often the result of a user request. or they,
can be specific events that your application sends to anotherapplication. Apple events provide
a standard way in which yourapplication can communicate with manyotherapplications.
Other high-level events are for applications that chooseto use a protocol otherthan the Apple
Event Interprocess Messaging Protocol (AEIMP). Applications can use the Event Managerto
send high-level events that follow their ownprotocol.

The Program-to-Program Communications (PPC) Toolbox is a set of low-level routines that
allow applications to communicate on the local computer or over a network. Using the PPC
Toolbox. applications can exchange blocksofdata with each other by reading undwriting
low-level message blocks. The PPC Toolbox provides a method of communication between
applications that is more useful for applications that are closelyintegrated. specifically
designed to work together, or dependent on eachotherfor information. The PPC Toolbox
is typically more useful for code that is not event-based,

Yourapplication can use the PPCBrowserfunction to allow the user to choose another appli-
cation to whichto send high-level events or low-level message blacks. The PPCBrowser
function provides a standarduserinterface for choosing an application to communicate with.
muchlike the Standard File Package provides astandard userinterface for opening afile.

All these formsof interapplication communicationare based on the premise (hat applications
Cooperate with each other. Boththe application sending the high-level event or low-level
message blockand the application receivingit must agree on the protocol of communication.

Figure 1-3 shows that your application can use the Edition Manager to publish and subscribe
data. Your application canuse the Apple Event Managertosendand process Apple events
and the Event Managertosend and receive high-level events. Your application can use the
PPC Toolboxto read and write low-level message blocks. Your application can use any of
Zee to communicate with other applications located on the same computeror across

As Figure 1-3 shows, managers in the [AC
managers. For example, the Apple Event M
of the Event Manager. The Event M
of applications,

architecture can use the services of other
anager uses the communication services

anager in turn uses the PPC Toolbox on behalf

Ficure l-4 sh yi= shows how twodifferent applications can us + :“ a a a cat IVs t se a aye . ‘ =subscribe. and how hep aap tise the pp ions can use the Edition Managerto publish and
Even routines provided by the Apple Event Manager. theManager, or the PPC Toolbox to communicate with each other. re

Wisthoer « ao IA architecture: t e E d Lc n ‘ "
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ta=py=[S| Apple High-level Low-level
Edition events events ee

Edition Manager|

Apple Event Manager
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= 
Event Manager

PPC Toolbox |
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Sharing Data Among Applications

The Edition Managerlets applications share dynamic dataat the users request, (The Clipboard
lets applications sharestatic data.) You build publish and subscribe capabilities into your
application in much the same waythat you build copy and paste into yourapplication.

Using the Edition Manager, youcanlet a user publish data by selecting a portion oftext,
graphics, or other data withina document and choosing Create Publisher from the Edit ;
menu. Whenthe user performsthis action, your application saves the selected Information
in a separate file. The information thatis stored in a separate file is referred Lo as an edition.
Youcan also let a user subscribe to datain an edition by choosing Subscribe To from the
Edit menu: whenthe user chooses an edition. yourapplication includes the information
fromthe edition in the current document. The informationin an edition can be sharedby
many documents.

A publisheris a portion of a document that is made available to other documents through an
edition. A subscriberis a portion of a document that receives the information {rom an edition.

Figure 1-5 shows a document containing a publisher, afile containing an edition, anda
document containing a subscriber. The bottomfishin the Fishesofthe World document is a
publisher. The information fromthis publisher is made available to other documents through
the Illustration edition, The Aquariumposter document contains a subscriberthat gets its
information from theIllustration edition. Note that whenauserselects a publisheror
subscriber within a document, your application should display a border surrounding the
publisher or subscriber,

In general, when a user modifies the contents ofa publisher andsaves the document, yourapplication should write the new datatothe edition. The Edition Managerthen informsall
open applications with documents that subscribeto the edition that the edition contains
updated information. These applications can then automatically update the subscribers in

=eee|tie|
—> euy

AE=—eerecrwenite

Illustration EXPERIENCE
The Aquarium

3   
Fishes of the

  
 

World

Aquarium poster

Figure 1-5, A publisher, an edition. and a subscriber
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the documents. For example, in Figure 1-5, if the user changes the colorofthe fish in the
Fishes of the World documentandthen saves the document, the change canbe automatically
madein the Illustration edition and the Aquariumposter document.

Figure 1-6 shows how a user might create a poster by using information from other docu-ments. For example, the user could subscribe to separate editions containing anillustration
created by a graphics designer, lext created by a writer, and a headline created by an editor-
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Figure 1-6. Sharing dynamic data with other applications
Your application should save the new information in the edition whenever the useredits thepublisher and saves the document that contains the publisher—unless the user hasindicatedthat the information should be saved in the edition on request only. Saving new information
in an edition replaces the previous contents of the edition.
Whenthe information in an edition changes,the Edition Manager informs your application,
Yourapplication should then update any subscribers with the new information from theedition (unless the user has indicated that updates should be incorporated on request only).
For example, a user might open a word-processing document called MyStocksthat accessesinformation from an edition called Stock Report. The Stock Report edition might be updated
twice a day by an on-line database. Asthe information in the edition changes. the My Stocks
document canreceive automatic updates with the latest information.

Youcan implement publish and subscribe capabilities in your application by using theroutines provided by the Edition Managerand supporting the required set of Apple events.
See the Edition Manager chapter for sample code that shows how to add these features to
your application.
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Inside Macintosh, Volume VI

Sending Events Between Applications

The Macintosh Operating System provides routines that allow your application to sendand
receive events using the Apple Event Manager and Event Manager. The Event Manager
provides a general method for communication between applications. The Apple Event
Managerprovides a standard method of communication between applications using the
Apple Event Interprocess Messaging Protocol, (The PPC Toolbox can be used to read
and write low-level message blocks and is more useful for applications that are closely
integrated or perform coordinatedtasks.)

Using the Apple Event Manager or Event Manager, applications can send events to other
applications to request services or information. Youcan send these events between upplica-
tions on the same computeror betweenapplications located ondifferent computers on a
network. The Apple Event Manageruses the services of the Event Managerto send and
receive Apple events. The Event Manager uses the communication services of the PPC
Toolbox on behalf of your application to send andreceive events.

For high-level events and Apple events. the applications involved must agree on whit
they can ask each other and on the action that should be taken in eachsituation. Both the
application sending the event and the application receiving the event must agree on the
protocol of communication.

Your application should supportat least the required set of Apple events sent by the Operating
System. If you plan to implement publish and subscribe capabilities, yourapplication should
also support the Apple events sent by the Edition Manager. Youcan also implement other
common Apple events or design your own customized Apple events. In addition, sets of
Apple events exist for manyspecific categories of applications (for example Word EREORS
or spreadsheets). REPL SSE

If your application acts on an Apple event, it should perform the standard act;’ ; aed : ard action requeste
that event. This helps ensure that other applications (and eventually users) can vineede
to a particular type of application and expect the other application to understand and a “ton the
event in a standard way. ee CORKS

In most cases, you should use Apple events to communicate with other applications
However, if necessary, you can implement your own protocol for high-level : eae
Figure 1-7 shows how twoapplications might use high-level events. For a events,
user might needto updatethe telephone numbers of everyonein the saarkeaaee a
To accomplish this. the user might use a word-processing application tc ae department.
level event with the new telephone numbersacross a netw Send ahigh-; ork to a directory applicat;
running on a Macintosh computerat the company’s headquarters, Whenth Ayeatos
directory application receives the high-level event, it updatesits directory €telephonetelephone numbers. ory with the new

See the Event Managerchapter in this volu
high-level events. See the Apple Event M
Interprocess Messaging Protocol.

meforinformatioy10n how to «anager chapterfor j ® send and receive
Mormation on the Apple Event
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Figure 1-7. Sending events to other applications

Exchanging Message Blocks Between Programs
Using the Event Manager or Apple Event Managerto send events should meet the needs os 7most applications for program-lo-program communication. However, for low-level sae or
to get services not provided bythe Event Manageror Apple Event Manager, you can use thePPC Toolbox. The PPC Toolbox lets you sendlarger amounts of data to other applications
located on the same computeror across a network.The PPC Toolbox can also be used by
pieces of code that are not event-driven. The PPC Toolbox is usually called by the Operating
System; device drivers, desk accessories, or other code modules can also useIt.
Using the PPC Toolbox to send data between programs requires that bothyour programand
the program you're communicating with are openat the same time. To initiate communica-
lion, one programopens a port and requests a session with another program. he tar sel
program must also open a port and accept the request. Once a session Is established, the two
programscanread and write low-level message blocks.
See the Program-to-Program Communications Toolbox chapterin this volume for informa-
lion on reading and writing low-level message blocks between programs,
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Remote Data Access 

Using the Data Access Manager, your application can communicate with databases orother
data sources running on a Macintosh computeror on a remote host computer. For example,
your application can use high-level routines to open a documentcontaining commandsto be
sent to a remote data server; initiate communication with the remote data server; send the
commandsto the server; and (after the server executes the commands) retrieve the requested
data from the server. You can also use the Data Access Managerto send data to a remote
database or other data source.

If your application knows howto create commandsfor a remote data server, then your appli-
cation can use low-level routines to send these commands and data directly to the data server.

Figure 1-8 shows howa user in San Francisco might use a spreadsheet application to request
data from a company database in New York. The spreadsheet application canuse the Data
Access Managerto request the data from the database. The database application in New York
sends back the requested data, and the spreadsheet application can use this data to generale a
graph ofthe information.

Sanae

Graph monthly sales
B fata for:

@New York O5.F. Quallas

 
 

Monthly Sales,
New York

SUM

S2M

S10M

PY ORR

 
Figure 1-8. Requesting data from a remote database

See the Data Access Managerchapterforinfc: rMation on sendine : Bee arse. Befrom a remote database or other data source. ‘ending and retr leving information
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Enhanced User Interface

The userinterface for systemsoftware version 7.0 contains noticeable improvements, such as
support for movable modal dialog boxes. and several new features. The Apple menu can nowcontain applications, documents, folders. or other Finder objects. Youcan supply small iconsthat the Finderdisplays in the Apple menufor your application and documents created by
your application. Names of open applications now appear in the Application menu, a newmenutothe right ofall other menus. The Finderdisplays the small icon for your application
in the right side of the menu bar whenever your applicationis active.
Thestructure of the System Folder has changed, including the addition ofnew folders that
reside inside the System Folder. You can nowstore preferencefiles in the Preferences folder
and temporary files in the Temporary Items folder.
The Control Panels folder, whichis inside the SystemFolder, replaces the Control Panel desk
accessory. Control panels now appear as individual documents in the Control Panels folder,The user can open the Control Panels folder fromthe Finderor the Apple menu. In addition, if
you develop video cards, you can create an Optionsdialog box that is used with the Monitors
control panel. 7
In version7.0, fonts, desk accessories. keyboards, international resource collections, and
sounds are represented as icons on the desktop, The user installs fonts and sounds bydragging their icons to the System Folder icon, The user can store desk accessories in the
Apple MenuItems folder within the System Folderor anywhere in the volume. You cannowdistribute fonts and desk accessories as movable resource files with separate icons.
The Finder nowlets you create one or more icons for a single documentorother desktop
object; one of the icons represents the real object, and the others are aliases that point tothe object. Aliases can give convenient access to documents that are nested within many
folders or that reside onafile server.

The Finder can display help balloons with descriptive text when the user moves the cursortocertain elements ofthe Finderuserinterface while help is activated. In addition, if you usestandard windowsin your application. the Help Manager automatically displays help balloonsfor standard elements ofthe window. like the title bar and close box. Youcan use the fealures
of the Help Managerto display help balloons for other elements ofthe user interface of yourapplication. For example, you cancreate help balloons for menus. dialog boxes, and controls
used by your application.

See the Control Panels, FinderInterface, Help Manager, and User Interface Guidelines
chapters in this volume for information on these user interface fcatures.
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Inside Macintosh, Volume VI

Sound

Your application can create and play sounds, mix and synchronize multiple channels of sound.
expand and compress sound data, record sound, and play sounds continuously from disk
using the Sound Manager.

The Sound Managerprovidesa rich set of routines fo
sound to playing a set of digitally recorded sounds. r producing sounds. from playing a single
efficient storage of sound data on disk, and expand You can also compress sound data lor

Compressed sound datain real time.

See the Sound Manager chapterin this volumefo
application Fcomplete information on usine soundinyour a . £

TrueType Fonts

System software version 7.0 provides Support for TrueTyme free. «
equations (instead of bitmaps) to define the appearance ar ee hesusing the equation to define a specific glyphj glyphs in' IN a Particular fj 5the outline to a bitmapfordisplay on the screen, P lar font. the

The Font Manageruses
TrueType fonts. After
Font Managertranslates

The advantage of TrueType fontsis that a sin :
glyphsat any size. The TrueTypefont includesinYP!ont can b
font at different sizes, TrueTypefonts are also resoluti lons that fine-
font can generate glyphs on a 72 dpi device or a 3000 dpi

ke advanta 7 ra £e of TrueT Pate. ea
oe the Font Manager ates ul they ure
S Over Ty ueType fonts if both’

e used to penerate
: tune the image of the
INdependent: the « AY re‘the same TrueTypedevice, yP

Your application can immediately ta
the user's system software, Howey
gives preference to bitmappedfont suipported by
typeface at a particularsize. Ports bitmapped fonts, and

“re available for a specific
To offer full support for TrueTypefonts our ei
(such as Size or Other) to let the us + APPlication& choose any sige op SAM Provide y monn.can also request that the Font Manager ale anysize of ; meT ys amenu command

AYS Choose TyyeTy ype font. Your application. eC fonte ae . ‘Figure 1-9 shows an example of 0 Nts ove; bitmapped fonts.
bitmapped font. Theleft side ofth
at 12, 16, 19, 24, 31, 37, and 45
bitmapped Jont scaled at the sam

€ figure ¢ SING ¢points, The h Phs in a T oT, neueype ee
€ sizes, BAL Side of the figure Shae

ow SHOWS glyphs in a

N-Screen glyphs» Generated ye:§ ated us

See the Font Managerchalager Chapterfor an introusing TrueType fonts in y du. mre cti

Our application. on to TrueType fonts .
'S and for Information on

Graphics

The Macintosh User Interface TooIbox .
Using the Toolbox routines, your Provides ;; 4PPlication c,h set or...
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TrueType font scaled on screen Bitmapped font scaled on screen
from 12 points to 45 points from 12 points to 45 points

 
Figure 1-9, Comparison of TrueType and bitmapped fonts

Youcan use the routines provided by QuickDrawto drawtext, straight lines, ovals.
rectangles, or any variety of shapes, QuickDraw lets you define multiple drawing environ-ments (ports)—eachwith its own coordinate system. location on the screen, and othercharacteristics. QuickDrawalso performs automatic clipping of drawing environments—
preventing another application from drawing in the drawing environment used by yourapplication, QuickDraw manages all drawing to the screen and provides a flexible set of
routines yourapplication can use lo perform most graphics operations.
Color QuickDraw provides support for gray-scale and color devices. In addition. users canconnect multiple monitors of different sizes. depths. and color capabilities. Color QuickDrawautomatically draws to the appropriate screen and takes advantage ofthe special
characteristics of that device.

Color QuickDraw in version 7,0 supports both indexed and direct devices, Indexed devicestypically have a color look-up table with 256 entries. meaning that up to 256 different colorscan be displayed at once onthe screen, The user’s video card and monitor determine the
number ofbits perpixel and the number ofcolors that can be displayed on the screen. Forindexed devices, Color QuickDraw supports |. 2. 4, or 8 bits of information per pixel.
Direct devices do not use a color look-up table: instead, the video card contains enough RAM
to directly store color information for each pixel. This allows direct devices todisplay up to
16 million colors. For direct devices. Color QuickDraw supports 32 bits of information perpixel (although only 24 are actually used), See the Graphics Overview chapterin this volume
for a comparison of indexed and direct devices.
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Inside Macintosh, Volume V1

Using the Palette Manager, you can create palettes for your application. A paletteisa
convenient way to groupcollections of colors, You canalso use palettes if your application
makesspecial uses of color—for example,if your application needs color table animation,
See the Palette Manager chapterin this volume for information on the default colortables
supplied with version 7.0 and for information on howtoset up and maintain palettes.

You can use the Color Picker Packagetooffer users a standard dialog box for choosing i
color. The user can choose any color fromthe entire range the available device can displiy.
See the Color Picker Package chapter in this volumefor information on howtodisplay the
Color Picker dialog box andfor a description ofthe various color models used by the Color
Picker Package.

You can examine the contents of pictures and pixel mapsusing the Picture Utilities Package.
See the Picture Utilities Package chapterin this volume for more information.

You can use offscreen graphics to prepare images in a graphics environment youCreate and
then move the images quickly into view. The Graphics Devices ManagerIets yourapplication
get information aboutparticular graphics devices and provides routines yourapplication can
use if it needs exacting control of the graphics environment.

For an introduction to graphics on the Macintosh computer, see the Graphics Overview
chapterin this volume.If you're developing a graphics-intensive application, see the Color
QuickDraw.Palette Manager, and Graphics Devices Managerchapters in this volume for
information on routines that provide advanced graphics features.

System software version 7.0 also provides support for coloricons. See the FinderInterface
chapterin this volumefor information on how you cancreate coloricons for yourapplication
and the documentsit creates,

File Management+Management

Yourapplication can easily locate the files it needs by using alias records. An alias record is a
data structure thatidentifies a file, folder, or volume. Wheneveryourapplication needs to
Store the location ofa file or directory that it mi ght needlater, you can record the location and
other identifying information in an alias record. The next time yourapplication needsthefile
or directory, you can usethe alias record to locate it, even if the user has renamedit, copied
it, restored it from backup, or movedit. You can also use alias records to identify objects onother volumes, including AppleShare®volumes. The Alias Managerprovides routines for
managing the information in alias records.

Note that the Finder creates alias objects that are visible to the user, while your applicationusually creates alias records whenit needsto store identifying information about afile ordirectory that it uses internally, 5

You can also quickly search a disk for particularfiles using File Managerroutines, You cansearch for one or morefiles that match certain criteria that your application Specifies ri 4example. your application cansearchforall files that have a modification datelat ct ‘ ‘iJune 15, 1991, and the File Managerreturns to your application alist ofall fj e = than 4this Specification. SUIS OF all Tiles that match

In version 7.0, individuals can share files with other users. A
one or more of the folders on a local disk available over ane
thal documents created by yourapplication are used in a sh

User can make all files within
twork, This increases the chance

ared environment,
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The File Managerprovides a new standard format foridentifying files. You can use thisstandard format in File Managerroutines, and other managers also acceptfiles specified
in the new format.

The user interface for opening andsaving a file is enhanced in version 7.0. The Standard File
Package provides two new procedures. StandardGetFile and StandardPutFile, that yourapplication canuse to display the standard userinterface for choosinga file. To customize theuser interface for choosing afile, you can Use the new CustomGetFile and CustomPutFile
procedures,

See the File Managerchapterin this volume for information on identifying and locating fileson a volume, see the StandardFile Package chapterfor information onletting the user choose
4 file, and see the Alias Managerchapter tor information on using alias records.

MemoryManagement
The Macintosh Operating System manages the loading of applications, desk accessories, and
other code into and out of memory. Applications must share the amount of memory available.Without virtual memory, if an application needs agreater amount of memory than ts currently(ree for application use in the user's system, the user must free up some Memory Withvirtual memory, the Operating Systemcanstore elsewhere the contents of memory in use
by otherapplications in order to make roomforthe active application.
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Virtual memoryextends the available memory beyondthe limits of physical RAMby usingpart ofthe available secondary storage (such as a hard disk) to hold portions of programs anddata not currently in use. When an application needs portions of memory stored on disk, theOperating Systembrings those portions back into physical memory by swapping them with
other unused portions of memory.

The operation ofvirtual memory is mostly transparent to your application. The usersetsoptions in the Memory control panel to control various features of virtual memory. Theuser chooses whethervirtual memory is turned on and,if so, how much virtual memoryis available, The main benefit of virtual memory is that it allows users to run more applica-
tions at once and work with larger amounts of data.

See the Memory Management chapterin this volume for further information on using
virtual memory.

Temporary Memory

Your application can allocate temporary memoryifit needs additional memoryfor short-termpurposes, Your application is nol always guaranteed the desired amount of memory, So itshould work correctly evenif it does not get the requested memory, For example, you might
allocate a small buffer in your application heap to copy data. and request additional temporary
memory. If the temporary memory 1s available, your application can use it to copylargeamounts of data more quickly. If the temporary memoryis not available, your application
should still be able to performthe copy, although it might take alittle longer, As soon as yourapplication finishes using the temporary memory, YOu should release it so that the memory
can be made available to other applications.

See the Memory Management chapterfor further information on using temporary Memory,
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24-Bit and 32-Bit Addressing

For Macintosh computers that support 32-bit addressing, theMemory Managerin version 7.0
uses all 32 bits of a memory address whenthe 32-bit addressing setting in the Memory
control panelis on. Earlier versions of system software use 24-bit addressing, in which only
the first 24 bits of a memory address are significant, and the upper & bits are ignored,For
compatibility, all machines that support 32-bit addressing also support 24-bit addressin g.

Macintosh computers that support 32-bit addressing can run with either 32-bit addressing or
24-bit addressing. but not both at the sametime. The user chooses 32-bit addressing or 24-bit
addressing by changingthesetting in the Memory control panel and restarting the computer.
Applications that use the upper8 bits ofa memory address do not work correctly in 32-bit
addressing mode. Applicationsthatstrip the upper 8 bits of a memory address or rely on the
structure of the Memory Managerheapalso donot work correctly in 32-bit addressing mode.
Therefore, your application should not directly manipulate the bils in a memory address.I
your application can operate correctly in 32-bit addressing mode, you canindicate this to the
Operating System bysetting a flag in your application's ‘SIZE’ resource. See the Event
Managerchapterfor a discussion ofthe 'SIZE' resource.

If you use your own customized window definition functions or customized control
definition functions, see the Memory Managementchapterfor guidelines on avoiding
memory address violations. The Memory Management chapteralso provides further
guidelines on how towrite an application that works with 32-bit addressing.

Process ManagementSSENE

System software version 7.0 provides support for process Management. Your
get information about any currently running process, including
specified process, you can find the application’s name, type
bytes in the processpartition, the number offree bytes in the
that launched the process, and other information. Your
applications and desk accessories.

application can
your own. For example. fora

and signature; the numberof
application heap, the application

application can also launch other

Whena user opens a desk accessory in version 7,0, the OCr Ki perating System launches the deskaccessory in its Own partition. When a deskPest ts owr SK accessory is open, the Finder puts the name ofthedesk accessory in the list of open applicationsin the Application menu, and also gives theactive desk accessory its own About command in the Apple menuthat includes the name ofthe desk accessory. This makes the userinterface for desk accessories more consistent withthe user interface of small applications.

Youcan achieve greater control over other
Youcan bring an application to the front, oi
other applications without terminating
receive notification if any applicationt

applications using the Process Managerroutines,
ef information about otherapplications, and launch

your own application. Your application can also
hat it has launched terminates,

System software version 7,0) provides greater Support for launchin
ments al startup, All desktopobjects in the Startup [tems folder are automatically opened atstartup. All background applications in the Extensions folderare launched earl xn th st ftsequence before the Finderis started. Background applications generally perform a " scifi =lask and are invisible to the user. The Startup ltems folder and Extensions folde se foc .inside the System Folder. “tensions folder are located

& applications and docu-
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See the Process Management chapterin this volume for information on launching other
applications and getting information on currently running processes.

Timing Services

You can schedule routines to execute at a later time using the Time Manager. The Time
Managerprovides a hardware-independent method of performing time-related tasks.
Youcan schedule routines to run periodically orafter a specified delay. Time delays can be
specified in milliseconds or microsecondsin version 7.0, You can achieve a maximumresolution of 20 microseconds. This gives you greater accuracy in coordinating sound.
multimedia, and other events that require precise timing.

See the Time Managerchapterin this volumefor information on howto schedule a routine
for later execution and how to compute elapsed time.

Compatibility

You can determine whatfeatures are available on a Macintosh computer using the Gestalt
function. The Gestalt function provides information about various attributes, versions. and
features of particular software and hardware available on the currently running system.
The Compatibility Guidelines chapter in this volume discusses guidelines you should follow
to ensure that your application is compatible with previous versions of Macintosh system
software as well as with new releases of Macintosh systemsoltware.

These guidelines can help you develop your applicationso thatit is compatible across theMacintosh family of computers. The guidelines also provide information on how to make
your application compatible with A/UX®and howto design your application so that 1 can
be easily localized for use in other regions.

Worldwide Development

As you develop applications for worldwide markets, you need to consider differences in
scripts, languages, and regions. The Macintoshsystemsoftware presents one of the most
flexible architectures for developing applications that can support more thanone script.
A script, such as Roman, Kanji, or Arabic. is a writing systemfor a human language such as
English, Japanese or Arabic. Scripts have different characteristics: for example. they candiffer in the direction in whichtheir characters andlines run and in the number of characters
in their character sets. The way in which you need to input, display. render. and edit text may
change depending on the script in use.

A script systemis a collection ofsoftware facilities that provides forbasic differences between
writing systems. Script systems include charactersets. fonts, keyboards, and routines fortextcollation and word breaks. Examplesofscript systemsare Roman. Japanese, Arabic, Hebrew,
Thai, Devanagari. and Korean. A script system can also be localized for a particular language.
region, or country. For example. the Roman script systemhas been localized for French,
British, Italian. and U.S, users (among others). The system software of all Macintosh
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Inside Macintosh, Volume V1

computers includes the Romanscript system.If another script systemis required,itis also
customized for the particular language or region. You can use the Script Management System
to help you display text in the correct format for various scripts.

Worldwide system software consists of the MacintoshScript Management System(thatis.
the Script Managerand one or more Macintoshscript systems) andrelated components
(including the International Utilities Package, the international resources, and keyboard
resources).

Measurementsystemsoften differ from country to country, as docurrency. sorting order,
word boundaries, and the formatting ofdates and limes. The International Utilities Package
handles formats for the presentation of numbers, currency, time, und dates in countries
around the world, The international resources and several of the keyboard resourcesalso
contain region-specific or language-specific information, such as date and time formats,

TextEdit also provides support for working with different script systems. You can use
TextEditto let the user edit and display text in multiple scripts and styles when a non-Roman
script system is in use, TextEdit automatically handles text with more than onescript, style.
and direction. For example, TextEdit supports mixing Englishtext (a lell-to-right directional
script) with Arabic text (a right-to-left directional script) in the sameline.

You should use resourcesto store text for menus, dialog boxes, and other parts of the user
interface of your application. This lets a translator localize your applicationfora particular
language, region, or country without requiring modification of your code, In addition. by
using routines provided by the MacintoshScript Management System, youcan write your
application sothatit works independently of the particularscript in use.

Figure 1-10 shows a documentcreated by an application that uses the Macintosh Script
Management Systemto support more than one script system.
 

The Macintosh (4#3Sbs) provides several
writing systems (#1J256 LiGS sk3) 
Figure 1-10. Using multiple scripts in a single document

See the Worldwide Software Overview ¢ t for an intr 4 ae .
ion for worldwide markets, and see theUserfoieoauctionhesterfe inee
related to developing your application for use around the world See the Teee "|information on using TextEdit when a non-Romanscript system is in us extEdit chapter for
Worldwide Development: Guide to System Software ( ands lnble fro vAa Macintosh
complete descriptionof all components ofthe worldwide syste of ur + z PrOvicies ain the Script Manager. system software, including routines

9 a Wyre 4 Saree Liameny ‘f-23 About the System Software Ve rsion 7.0 Environment
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Communication Over a Network

The Macintosh Operating System provides manyroutines to support applications communi-cating and sharing data across a network. You can sendevents between applications locatedon different computers using the Event Manageror Apple Event Manager, and read and writelow-level message blocks using the PPC Toolbox. You can send andretrieve informationfrom a remote databaseorother data sources using the Data Access Manager. Youcan share
data and files betweenapplications ondifferent computers using file sharing. the Edition
Manager, and the Alias Manager.

In addition, you can use the network and communication services provided by the AppleTalk®
Manager or Communications Toolbox. The AppleTalk Manager provides routines your
application can use to send andreceive information over an AppleTalk network.
The AppleTalk Managerin version 7.0 supports various link access protocols (for example.the LocalTalk®Link Access Protocol and the EtherTalk® Link Access Protocol) that can be
used for AppleTalk communication. Your application can also use a newprotocol. the
AppleTalk Data Stream Protocol (ADSP), to exchange information between two equalentities. Either end of an ADSP connection can send dataat any time. You can use ADSP
to establish two-way communication between computers—for example, for use in officeconferencing, See the AppleTalk Managerchapterfor information on the device drivers and
protocols associated with AppleTalk.
The Communications Toolbox provides your pplication with a standard interface for various
communication services (such as data connections.file transfer, and terminal emulation) that
are often used with a modem, otherserial connections, or overan AppleTalk network. SceMacintosh Communications Toolbox Reference Guide (available from APDA) foradditional
information on the routines provided by the Communications Toolbox.

Hardware Interfaces

The Macintosh family of computers supports many different types of hardware. includingmouse devices, keyboards, display devices, hard disks, floppy disks, CD-ROM discs. andother devices. These devices are supported through various hardware interfaces, including
SCSI (Small Computer SystemInterface). ADB (Apple Desktop Bus™). and SCC (SerialCommunications Chip). In addition, a numberofdifferent devices can be supported through
the expansioninterfaces (the NuBus"™and processor-direct slots).
You can design expansion cards and drivers for the NuBus and processor-direct slots. Forspecific hardware information for the Macintosh [amily. see the Guide to the MacintoshFamily Hardware, secondedition. For information on writing a driver for the Macintoshfamily, see Designing Cards and Driversfor the Macintosh Family, second edition, and for
system software information, sce Inside Macintosh, Volumes 1-VI.
Volume VI (this yolume) contains information on the new Power Managerand additionalinformation on the Slot Manager. The Power Manageris anew manager used with the
Macintosh Portable, The Slot Manager in version 7.0 supports 32-bit addressing of NuBus
cards. See the Power Manager chapterand Slot Manager chapterin this volume for specitic
information on these managers,

About the System Sofbware Version 7.0 Environment J-23
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OVERVIEW OF CHAPTERSIN THIS VOLUME 

The UserInterface Guidelines chapter and Compatibility Guidelines chapter provide
important information about designing yourapplication to take advantage of the
Macintosh userinterface and to ensure compatibility across the Macintosh family
of computers.

Therestof the chapters in this volume show howto use the new features ofversion 7.
in your application. Each chapter gives detailed descriptions of each manager, includin
routines, parameters, and data structures.

()

Figure 1-11 shows where you canfind adetailed description of how touse each feature
of the system software version 7.0 environment.
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