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This article is the Reference Q & A (questions and answers) on system
requi renents for Open Transport 1.1.

DIl SCUSSI ON - - - - - = oo m oo oo o e e e oo oo
Question: Wiich MacOS systens can take advantage of Qpen Transport?

Answer: QOpen Transport is designed to work on portable and desktop Apple
Maci nt osh or MacOS conpati ble computers with a Motorola 68030 or 68040 fanily
nm croprocessor, or a PowerPC 601, 603(e), or 604 m croprocessor

Appl e recommends running MacOS System 7.5.3 with Qpen Transport, although the
earlier System7.1, 7.1.1 and 7.1.2 rel eases are also conpatible. System7.5.3
requires a mninmumof 4 MB (680x0) or 8 MB (PowerPC) total menory; Open
Transport requires a mnimmof 5 MB (680x0) or 8 MB (Power PC).

Systens running Open Transport may be able to benefit fromlarger than mini num
menory configurations when using FDDI or ATM as these datalinks can provide
i ncreased performance by taking advantage of |arger datagrans and buffer sizes.
Ef fective use of additional system RAM for buffers is application dependent.

Question: How do settings such as Virtual Menory and RAM di sk affect Open
Transport's m ni mum menory requiremnments.

Answer: QOpen Transport m ni mum nenory requirenments are based on total system
menory including VM |ess the size of any RAM di sk and Di sk Cache defi ned.

Question: Howis the Menory Avail able as reported by the "About this Mcintosh..!
dialog related to Open Transport's actual nmenory requirenents.

Answer: QOpen Transport has an entirely different nmenory management architecture
as conpared to classic networking in preparation for Copland s protected nenory
nodel . In particular, Open Transport supports the dynam c | oadi ng and unl oadi ng
of networking services.



The "About this Mcintosh.."! dialog reports on both the total free nenory and the
| argest bl ock of contiguous free nenory. In practice, the latter figure is a
better indicator of whether an additional application can be |launched. If a user
frequently opens (launches) and closes (quits) multiple applications that use
net wor ki ng services, and if the user has set Qpen Transport TCP/IP preferences
to | oad networking services only when needed, this can, over time, result in a
situation where Open Transport |oads into nenory "between" other running
applications. This "nenory fragnmentation”, in turn, can result in a snaller

val ue reported by "About this Macintosh." for free contiguous nmenory. In extrene
cases, this could unnecessarily limt the nunber of concurrent applications that
a user could run.

If this situation arises, use the Advanced Mdde of the TCP/IP Control Panel to
access the Options dialog, and renove the "X" in the "Load only when needed"
After restarting the system Open Transport TCP/IP will |oad when called on by
an application for the first time, but will then remain | oaded. This will help
avoid the "menory fragnentation" that can occur for these users.

Question: Does Open Transport require nore system RAMthan cl assic networki ng?
If so, how nuch nore, and why?

Answer: Open Transport provides many new features and capabilities to MacGOS
custonmers and, in general, will require nmore system nmenory (RAM than does

cl assi ¢ networking. However, the actual menory requirenents of Open Transport
are dynamic; they vary dependi ng upon the networking services in use at a given
time. This is different fromclassic networking, which allocates nenory to
net wor ki ng services and keeps it allocated even after networking services are no
| onger in use.

Factors which contribute to differences in nenmory requirements include:

e Open Transport provides inplenmentations of networking as both 680x0 and native
Power PC code; RISC code is typically larger - but also faster - than CI SC
pr ogr amm ng,

» Open Transport provides "m xed-node" applications support, making it possible
for both Power PC native and 680x0 applications to use native networking on
Power PC MacOS syst ens,

e Open Transport includes both the new i npl ementations of networking and the
libraries required to provide backward conpatibility support for the ol der
Appl eTal k and MacTCP progranm ng interfaces,

e Open Transport is very "VMfriendly", and has a | ower nenory footprint on
systems with virtual nmenory enabl ed; classic network has about the sane
footprint regardl ess of the VMsetting,

* Open Transport is based on the cross-platform standard STREAMs environnent,
whi ch increases the total size of the inplenentation as conpared to the

proprietary classic networking inplenentation, and,

* To lay the groundwork for Copland' s protected nenory nodel, Open Transport



al l ocates nmenory for TCP/IP applications in the systemarea; MacTCP all ocated
menory in each application.

Thus the difference in nmenory requirenents will depend upon which configurations
are neasured. Sone exanpl es of base nenory requirenents include:

* On a PowerPC systemwith VM on, classic AppleTal k and MacTCP requi re about
350- 450K; Open Transport will require about 200K to | oad; that is, Open
Transport base nenory requirenents are about 200K snall er.

e On a 680x0 systemwith VM off, classic AppleTal k and MacTCP require about
350- 450K total system nenory; Open Transport will require about 700-800K to
load; that is, Open Transport is about 350K | arger.

e On a PowerPC systemwith VM off, classic AppleTal k and MacTCP requi re about
350- 450K; Open Transport can require up to 1.2 MBto load, that is, Open
Transport is about 800K | arger

Question: Wiy doesn't Open Transport 1.1 install or work on nmy Power Macintosh
5200/ 5300/ 6200/ 6300 desktop conputer? Wasn't this rel ease supposed to support
al | Power PC based MacOS systens?

Answer: Very late in the final quality assurance cycle of Open Transport 1.1,
the OT teamwas notified of a reproducible crash affecting sone, but not all,
custoners with Power Macintosh or Perform 5200/ 5300/ 6200/ 6300 deskt op
conputers. The detailed feedback we received fromthe OI 1.1b16 Internet-based
public previ ew program hel ped us understand the extent of the custoner inpact of
this issue.

Rat her than delay the release of Or 1.1 and System Update 2.0 (System 7.5. 3)
further - which both bring nany significant inprovements to MacOS custoners -
the Performa, Open Transport, and System 7.5.3 teans working together decided
that the best alternative was to disable OT 1.1 on these systens until the
problem(s) were fully identified and an appropriate solution could be

i mpl ement ed and test ed.

As a part of our ongoing focus on quality and custoner responsiveness, Apple had
al ready all ocated resources for the possible delivery of a "rapid response”

rel ease of Open Transport (v1.1.1) should one be required before the next

pl anned feature release of O (currently planned as O 1.5 for cal endar Q4
1996) .

The plan now in place to address the issue wth 5200/ 5300/ 6200/ 6300 deskt op
conputers calls for devel opnent and delivery of a nodified version of Apple
Shared Library Manager (ASLM 2.0.1). ASLM 2.0.1 is planned to acconpany the OT
1.1.1 rel ease, expected in approximately 60-90 days (follow ng the rel ease of O
1.1)

Question: Wiy specify System7.5.3 (System 7.5 Update 2.0)? Wat about System
7.5, 7.5.1, and 7.5.2?



Answer: Open Transport internal and external testing included work with al
MacQOS system software rel eases from System 7.1 forward, however, Apple's testing
has been npbst concentrated on System 7.1.x and System 7.5. 3.

In noving fromearlier versions of System7.5 to System7.5.3 a user's system
will benefit froma nunber of updates and bug fixes that while not a part of
Open Transport can inprove system performance and reliability on the network for
a variety of tasks, including printing and file transfers. The conbi nation of

t he deeper test coverage and the inportant systemupdates that are a part of the
system software update | eads the OQpen Transport teamto overall recomend System
7.5.3.

System 7. 1. x users are encouraged to evaluate their needs and to consi der
updating to System 7.5. 3.

Question: Was Open Transport 1.1 released in Japan for System 7.5.2? If so, why
isn't this generally recomended?

Answer: Apple did not provide Kanji |ocalized versions of Open Transport 1.0.8;
thus, Kanji custoners with PCI MacOS systens have not yet been able to benefit
fromthe updates and bug fixes released in OI 1.0.8. Because of the lead tines
required to localize System7.5.3 for Kanji, Apple elected to conplete the

| ocalization and testing of Open Transport 1.1 independently of plans to

| ocalize System 7.5. 3-J.

This decision resulted in delivery of Open Transport 1.1-J for System 7.5.2-J
customers. This is a regional exception to Apple's overall recommendation to use
Open Transport 1.1 in conbination with System 7.5.3. When KanjiTalk 7.5.3
becomes avail able, Apple will reconmend that all KanjiTalk 7.5.2 custoners
update to 7.5. 3.

Question: Does System 7.5.3 require the use of Open Transport?

Answer: System 7.5.3 supports and includes both classic and Open Transport
net wor ki ng.

Doi ng an Easy Install of System 7.5.3 on an 68030, 68040, or NuBus Power PC Mac(CS
systeminstalls Open Transport v1.1 and cl assic networking. Easy Install on a
68000 or 68020 Macintosh will install only classic networking. Easy Install on
PCl MacOS systens will install only Open Transport.

Question: Wiy does System 7.5.3 include both classic and Open Transport
net wor ki ng?
Answer: System 7.5.3 includes both classic and Open Transport networking to

support a Universal System Fol der, which could provide networking services for
any MacGOs system fromthe Mac Classic to the nost powerful Power PC

Question: Since both Open Transport and classic networking are included wth



System 7.5.3, which network software will actually be used?
Answer: The networking software used by System 7.5.3 depends upon four factors:
« the configuration of the systemwhere 7.5.3 was install ed;

e an initial stored preference, established at system software installation
tinme;

« the configuration of the systemcurrently being booted, which m ght be the
same as or different fromthe systemwhere 7.5.3 was installed; and

e the user's change to the stored preference, if any.

Toget her these factors deternmine the networki ng software system | oaded at system
startup (boot) tine:

e Classic networking will |oad and run when booting System 7.5.3 on a 68000 or
68020 Maci ntosh, even if Open Transport is also installed,

e Open Transport will load and run when booting System 7.5.3 on PCl MacCS
systens neeting Open Transport mnimum nmenory requirenents, even if classic
networking is also installed;

e Both classic and Open Transport options are avail able on 68030, 68040 and
NuBus Power PC MacOS systens neeting Open Transport m ni mum nenory requirenments.
The networking software used at boot tinme is selected based upon a stored

pr ef erence.

Wien System 7.5.3 is installed on these machines, the initial default is to |oad
and run cl assi c networking. Open Transport can be enabl ed using the Network
Software Selector utility, discussed bel ow.

e Classic networking will | oad and run when booting MacOS systens with | ess than
5 MB (680x0) or 8 MB (PowerPC) total system nmenory.

If this lownmenory situation occurs on a 68030, 68040, or NuBus MacCS system
classic networking will load and run, with full support for AppleTal k and
Mac TCP.

If this low menory situation occurs on a PCl MacOS system - perhaps due to the
definition of a large RAM di sk - classic networking will beconme avail abl e, but
will be limted to support only for AppleTal k on Local Tal k; no TCP/IP services
will be avail able.

Question: What happens if a boot device is noved to a different systemafter the
preference has been established?

Answer: The stored preference for network software will be honored, if possible,
at boot time. Whenever the system configuration being booted neets the mininum
requirenents for the preferred network software, it will load and run. If the
stored preference has been deleted, or is not appropriate for the system being



booted, the rules noted above around mi ni mum and recomrended nmenory size,
processor, and bus type determ ne which network software system | oads.

Question: Wiy is the network software preference initially set during system
installation tine? Wwuldn't checking system configuration at boot time be a nore
flexible way to support the Universal System Fol der?

Answer: As descri bed above, a nunber of system configuration checks are nade at
boot tine - including processor, bus type, and system RAM - and influence the
choi ce of network software when booting a Universal System Fol der

On MacOS systens that support both networking software systens, however, an
initial preference is established based on systemconfiguration at installation
time. For the najority of users, this system(the installation system is the
same one as where the System Fol der being created will be used. In these cases,
the update / installation script establishes a preference based on the
recommended menory configuration (vs. the minimumrequired menory, which is
still always tested at boot tine).

There are two reasons for doing this in this manner:

e Testing for mnimum nenory requirenents at systemstart-up tinme assures a
conpati bl e hardware-software conbi nati on each tinme a systemis booted. If a
system configuration changes to fall bel ow Qpen Transport's mini mrum menory
requi renents - which mght happen due to reconfiguration, or by noving an
external boot device to a different system- System 7.5.3 autonatically drops
back to classic networking to provide basic connectivity to the outside world.

« When there is no stored preference, System 7.5.3 sel ects between classic and
Open Transport networking based on the system configurations descri bed above. As
this check is based on total nenory (including VMbut |ess RAMdisk), in the
absence of a preference, a seemngly unrelated user action such as turning VM on
or off could change the network systemused at (next) boot tinme. For exanple,
enabling VM on an 8 MB system woul d provide at |east 9 MB RAM at next startup
nmovi ng the system fromclassic to Open Transport "unexpectedly"; turning on a
RAM Di sk coul d cause another reversal. Thus, setting an initial preference

"l ocks in" a predictabl e behavior

Question: How can a user specify a preference for a specific network software
system overriding the systeminstallation preference?

Answer: Apple has developed a utility called the "Network Software Sel ector”
(NSS), which allows a user to indicate a preference for classic or Open
Transport networking. Network Software Selector is distributed as a part of
System 7.5 Update 2.0, and in other System 7.5.3 configurations - it is |ocated
in the Apple Extras Fol der

NSS may not be supplied in all configurations of System7.5.3; for exanple, PCl
MacOS systens manufactured with System 7.5.3 pre-installed may not have the

Net wor k Software Selector utility included, because these systens require Qpen
Transport.



To indicate a preference, the user |aunches NSS and clicks the radi o-button
control indicating either classic or Open Transport networking. After quitting
NSS, the system must be re-started for the preference to have a change to take
effect.

Question: Does the Network Software Selector allow a user to specify a
preference for a networking systemthat is "not valid" for the current system
configuration?

Answer: Yes, with the Network Software Selector it is possible to set a
preference for classic networking while currently booted on a PCl MacCS system
or to set a preference for Open Transport while booted on a 68000 or 68020

Maci ntosh. This is designed to allow an adninistrator to prepare an externa
boot device with an Universal System Folder that has a configuration different
than their own machi ne.

The Network Software Sel ector indicates a user preference; the actual network
software | oaded is determ ned when the systemis booted. If a preference for
Open Transport is set but the device is a 68000 or 68020, classic networking
woul d | oad, ignoring the preference. If that boot volune is noved to a Power
Maci nt osh 9500, Open Transport would | oad, as this PCl systemrequires Qpen
Transport. Mve the boot volune to a Quadra 800 and restart; Open Transport
woul d | oad based on the stored preference.

Question: Can the stored preference be del eted? Wiy mght this be a useful
action?

Answer: The preference for network software systemis stored as a part of the
Appl eTal k Prefs file, kept in the SystemFolder. Deleting this file will also
del ete the stored preference.

In sone support environments it may be useful to create a Universal System

Fol der that does not include a stored preference. For exanple, if a network
administrator's systemis configured differently fromthe systenms found with
end-users, the preference set at systemsoftware installation tine (based on the
configuration of the admnistrator's systenm) may not be optimum for end-users
syst ens.

If all of the end user population is configured sinmlarly, the network
admi ni strator could use the Network Software Selector utility to nmodify the
stored preference before distributing systemsoftware. However, if end-users
system configurations vary widely, deleting the preference would have the effect
of deferring the selection of network software to boot time for each individua
user.

Shoul d an end-user want to "lock-in" a preference for their system they would
need to sinply launch and then close the NSS utility on their machine. This
records the network systemcurrently in use as the preference.



Question: Wien night a user want to use NSS to enable Open Transport, disabling
cl assi ¢ networki ng?

Answer: The Network Software Sel ector provides System 7.5.3 users an easy way to
update to Open Transport networking, w thout requiring custom system software
install ations.

Open Transport shoul d be enabl ed when the user is ready to take advantage of any
of Open Transport's features, such as nultiple saved network configurations,
reconfiguration without restart, support for PowerPC native code; when the user
want to run Open Transport-ready or Open Transport-enhanced applications; or
when a network manager requires the use of Open Transport to connect to a
central ly adm ni stered network.

O course, users that have previously dropped back to classic networking in
order to maintain conpatibility with an ol der network application will want to
re-enabl e Open Transport once the application has been updated.

Question: Wien mght a user override the default for Open Transport and specify
a preference for classic networking?

Answer: The Network Software Sel ector provides an easy way to tenporarily drop
back to classic networking, if needed, on systens that support both networking
nodel s. There are two reasons why there nmight be a call to do so:

e a need to naximze RAM avail able for running applications, especially if VWMis
turned of f; or,

* a need to run older networking software that is not yet Open Transport
conpati bl e.

Bef ore droppi ng back to classic networking, users are encouraged to check with
the application developer to find out if an Open Transport-conpati ble or Open
Transport-ready version of the application is avail able.

Question: On systens that support both classic and Open Transport networKking,
how are configuration preferences nanaged? How does the Network Software
Selector interact with these preferences?

Answer: Wen initially installed, Open Transport AppleTal k and TCP Preferences
files are created based on the current settings for classic networking. The
Prefs files will each contain a single configuration, entitled "Default".
Classic settings are not nodified by this installation process.

When booted with Open Transport active, classic networking conponents and
preferences are hidden, and Open Transport initializes with the default
configurations. Should the systemswitch back to classic networking at a |later
time, Open Transport settings are hidden and the saved classic settings are
restored.

Each tine the system switches between classic and Qpen Transport - whet her



t hrough the use of the Network Software Selector utility or by moving an
external boot volunme fromsystemto system (where different nenory sizes or
processor types could cause a switch) - this process will be repeated.

Note that after the initial installation, there is no exchange of configuration
i nformati on between classic and Qpen Transport networking. |f changes are nmade
in network addressing, and so on while running classic networking, those changes
will not be in effect up on switching back to Qpen Transport. The inverse hol ds
true as well.

For Appl eTal k users this would very rarely be any sort of problem as AppleTal k
dynam ¢ addressi ng and dynami ¢ naning would typically adjust to the system
environnent at network initialization tine.

For TCP/IP users, this could create the potential for sone confusion if a user
installed Open Transport but continued to run classic networking for a while --
maki ng some configuration changes during that time. Later, when they enable Open
Transport networking using the Network Software Selector utility, they'll find
that the default Open Transport/TCP configuration reflects their "old" MacTCP
settings, not the nobst recent version

VWile there is some potential confusion for users in this behavior, Apple |ooked
carefully at the alternatives, including the possibility of converting

i nformati on every tine the stored preference for network system changed. That
approach woul d have resulted in nmore frequent and nore difficult end-user

probl ens, so was abandoned in favor of the single-conversion at installation
tinme.

Question: On systens that support both classic and Open Transport networKking,
how are control panels nanaged? How does the Network Software Sel ector interact
with these preferences?

Answer: During the boot process, a MacOS system running System 7.5.3 checks for
the stored preference for networking software as descri bed above. Once the

sel ection of network software has been deternined and validated, the |oad
process al so causes the appropriate control panels -- "Network" and "MacTCP" for
cl assi ¢ networking; "AppleTal k" and "TCP/IP" for Open Transport -- to be

"unhi dden". Those associated with the disabled network software are hidden

Question: Does the Network Software Selector allow running Open Transport on a
68000 or 68020 Mac? If not, why not?

Answer: While NSS can change the stored preference to Qpen Transport at any
time, the preference will be honored at boot time only on those nodels that can
use Open Transport - 68030, 68040, and Power PC MacOS systens.

68000 and 68020 systens always |oad and run cl assic networking. Open Transport
was not engi neered to support these two ol der processors as the overal
processor and system nenory requirenents associated with Open Transport's
additional features are generally higher than that available in these ol der
syst ens.



Question: Does the Network Software Sel ector allow running classic networking on
a PCl Power Mac? If not, why not?

Answer: Wil e NSS can change the stored preference to classic networking at any
tinme, that preference will be honored at boot tinme only on those nodels that can
use classic - 68030, 68040, and NuBus Power PC MacCS syst ens.

However, certain MacOS systens with PCl -- designed for entry-level markets,
where users' networking needs and system nmenory configurations nmay be limted --
may ship with a default preference to initially support only AppleTal k on

Local Tal k using classic networking. On these systens, a user can easily enable
Open Transport using NSS when they are ready to take advantage of PCl network
cards, or when they want to gain direct access to TCP/IP networks such as the

I nternet.

Cl assic networking is not generally supported on PCI MacOS systens for a nunber
of reasons:

e PCI MacOs systens are based on Power PC, and only Open Transport provides
Power PC nati ve code;

* Appl e simultaneously adopted hardware and software standards for networking by
supporting PCl networking via Open Transport's Datalink Provider Interface
(DLPI') driver architecture

e Many of the new features provided by Open Transport, such as multiple saved
configurations, reconfiguration without restart, and support for current
standards (DHCP, IP multicast, and so on) would have been technically difficult
or inpossible to retrofit to classic networking; and,

e Open Transport prepares the way for the Copland rel ease of MacGOS, by carefully
defining an executi on nodel consistent with protected nenory and preenptive
schedul i ng.

Question: Can MacTCP be installed on a systemrunning Qpen Transport?

Answer: Wth System 7.5.2 it was possible - although not recommended or
supported - to install MacTCP on PCI MacOS systens through drag-copy of specific
files. Beginning with System7.5.3, this is no | onger possible.

In order to neet the requirenments of the Universal System Folder, System7.5.3
automatically hides files associated with classic networking on systens where
Open Transport is in effect (and correspondi ngly hides Open Transport files on
systenms where classic networking is running). If a user installs MacTCP on a PCl
machi ne - where Open Transport is always active - the "just installed McTCP
files will be automatically be hidden by the MacOS i medi ately upon reboot of
the system This could be confusing to users who nmay not be aware that this
software configuration (MacTCP on PCl nachines) is not supported.

If, for any reason, it becomes necessary to reinstall MacTCP on a 68030, 68040,



or NuBus Power PC MacOS system runni ng Open Transport, the end-user nust first

use the Network Software Selector utility to specify a preference for classic

net wor ki ng and reboot the system Only after the reboot will MacTCP and the

ot her conponents of classic networking be visible. The converse would al so be

true for Open Transport on these machines - only the currently runni ng network
systemis visible and can be nodified or updated.

Question: Does System 7.1.x support both classic and Open Transport networKki ng?

Answer: System 7.1.x continues to support classic networking, and gains the
option of running Open Transport vi1.1.

Custoners running 7.1.x on 68000 and 68020 systens will continue to use classic
net wor ki ng; Open Transport v1.1 will not install on these systens. (System7.1.X
does not support PClI MacOS systenms.) Custoners running System 7.1.x on 68030
68040, and NuBus Power PC MacOS systens can use either classic or Qpen Transport
networ ki ng. To enabl e Open Transport, users nust run the Open Transport
installer, available as a part of the stand-alone retail distribution package.

Question: Is the Network Software Sel ector available for System7.1.x
cust oners?

Answer: No, the Network Software Selector is a feature only found in System
7.5.3.
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