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System 7.5.5 includes changes to the Virtual Menory Manager, sone substanti al
Code Fragnent Manager inprovenents, and a variety of enhancements and

i mprovenents. We recomrend this update for all Maci ntosh conputers running
System 7.5.3. System7.5.5 will only install on a Macintosh or Mac OS-conpatibl e
conputer running some version of System7.5.3. |If you are running an earlier
versi on of System Software, you need to upgrade to System 7.5.3 before you can
install System 7.5.5.
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About System 7.5.5 Features

Virtual Menory

W rewote parts of the Virtual Menory Manager for all nachines that can support
virtual nmenory. Perfornance using virtual nmenory should be substantially

i mproved. When conpared to the currently shipping virtual nenory, when VMis
turned on, the system boots up faster, Power Macintosh applications |aunch
faster, and QuickTi ne novies play snoother. The foll owi ng sections describe sone
of the features of this new VM

* VM Performance |ssues
- We inproved the page aging algorithm

Every 8 page faults, we aged the physical RAM pages and refilled the
"victim' list consisting of the pages that are to be replaced in the
next 8 page faults. The function which did this could take up to 46 ns
to age 48 MB of RAM on a Power Macintosh 7500. We replaced the

al gorithmused by this function with a nuch sinpler and faster
algorithm Worst case for the new algorithmis about the sane as the
current algorithm because it only has to | ook at every physical page



about once. The pause every 8 page faults is gone.

- Pages are witten to disk nultiple tinmes because the act of witing a
page to disk marks the virtual nenory page dirty.
When a dirty logical page is replaced, a virtual menory optim zation
finds up to 6 additional dirty pages contiguous in the virtual nenory
backi ng store file, marks the pages clean, and then wites themout to
disk with a single wite request. Since it's likely that dirty | ogical
pages close to a dirty logical page will have a sinmlar "age" and thus
will likely be replaced in the near future, too, this optimzation
will likely make future page faults faster.

However, LockMenory marks all of the pages |ocked as dirty and since
LockMenory is called on pages witten by DVA |/ O devices, the
just-cleaned pages are dirtied when they are witten. That results in
an I /Otrace to the virtual nmenory backing store file that can | ook
sonmething like "wite 7 pages, read one page, wite 7 pages, read one
page " instead of the intended "wite 7 pages, read 1 page, read 1
page, read 1 page, read 1 page, read 1 page, read 1 page, read 1 page,
wite 7 pages, read 1 page..."

New VM APl cal |

A new APl call, LockMenoryForQutput, has been added to the

_MenoryDi spatch trap. This new routine works exactly like LockMenory
except that it does not dirty the | ocked pages. LockMenoryForQutput is
nmeant to be used for DVA operations that just read nenory. DNA
operations that wite to nenory nust use LockMenory to ensure that the
pages are marked dirty. LockMenoryForQutput is called through the
_MenoryDi spatch trap using sel ector 10.

The following glue will be added to Menory.h for the new call:

/* Lock nenory for output */

#pragma paranmeter _ DO LockMenoryFor Qut put(__A0, __ S1)

extern pascal OSErr LockMenoryFor Qutput (void *address, unsigned |ong
count)

TWOAORDI NLI NE( 0x700A, 0xA05C); O

Devel opers can determine if LockMenoryForQutput is available by testing
for the gestaltVMHasLockMenoryForQut put bit (bit 1) in the gestaltVMAttr
CGestalt selector. If bit 1 is set, LockMenoryForQutput is avail able.

VM Bug Fi xes

- Systemstability inprovenents
We fixed several internal calls which had the potential of hanging or
crashi ng your machi ne when passed invalid argunents. Because of a bug
in VM CFMcould occasionally leave a file open when it should not be
| eft open. Several crashing conditions in Hol dMenory and LockMenory
were repaired. Other fixes which had previously been nade in Power PC
VM were rolled into 68K VM as wel | .

- Added two new SysError val ues
If VWMs deferred user function table ran out of entries, VM woul d



trash | ow nmenory starting at location 0. W now call SysError with
dsVMDef erredFuncTabl eFul | (112) instead of trashing nmenory off of a
NULL pointer. You can get this error in several ways. One way is to
defer already-deferred i/o requests. Another way is to install a Tine
Manager task which has already been installed. VMwas ignoring al
errors while reading or witing to the "VM Storage" backing store
file. If there was an error, the systemwould likely crash later with
a seemngly unrelated problem There's no way to continue or recover
if this happens, so VM now calls SysError w th dsVMBadBacki ngStore
(113) instead of continuing on with a bad page or menory. This error
can happen whenever your backing store volune returns an error
Exanpl es can be genuine disk i/o errors, losing battery power on a
SCSI - di sk- nbpde Power Book, turning off an external hard di sk which
contai ns your backing store, and so forth.

Calls which may be deferred to VM safe tine
The following parts of the system are patched by virtual nmenmory so
that they may possibly be deferred to VM safe tine:

Post Event

Ti me Manager tasks

Read, Wite, Control, & Status driver calls
VBL tasks

Sl ot VBL tasks

ADBOp

SCsI Di spatch O

I nsi de Maci ntosh: Menory page 3-11 has a di scussion of page faults and
deferring user code while the driver of the paging device in busy. The
list on page 3-12 is inconplete; the types of code |listed above are a
nore conplete list, based on the current VM sources.

VM now hol ds sonme stack for Control and Status calls
VM now hol ds 2K of stack for all _Control and _Status calls. This 2K
of stack was previously being held for _Read and Wite calls.

These changes apply to all machines which can run virtual nenory (that is,
machi nes except the Macintosh Plus, SE, Cassic, LC, Portable, PowerBook 100, or

Maci

ntosh Il without a PVMMJ).

Code Fragnent Manager

al |

We now load libraries better in |ow nenory situations when virtual menory is
This should hel p products which use a fair anmount of nenory (for exanple,
nmul ti nedi a ganes) on small nmenory configuration entry-Ilevel Macintosh conputers.

of f.

In particul ar,
in the application heap if there is sufficient

there is no roomin tenporary nenory or the system heap. The Code Fragment
Manager will use no nore than the difference between the m ni mum menory
partition size and the actual nmenory partition size for this private copy.

We bypass the file system cache (using the techni que docunented in |Inside

Maci

ntosh: Fil es on page 2-95) when reading fragments in nenory. W use

a "private copy" of the code for a shared library is now pl aced
roomin the application heap, but



Bl ockMoveData in nmore places. These changes result in faster application
| oadi ng.

A possi bl e confusing issue for devel opers is that the Code Fragnent Manager nmay
return different error codes under System 7.5.5 than it did under System7.5.3
or earlier, especially in the case of a mssing weakly inported library (called
a soft inmport in Inside Macintosh: Power PC System Software.) The error code
returned will depend upon the options passed to Get SharedLibrary. In particular
the errors cfragNoLi braryErr (-2804) and cfragLi bConnErr (-2817) m ght be
returned for very simlar reasons. Developers should treat these errors as

i nt erchangeabl e. You shoul d check for the existence of weakly inmported synbol by
using the code in Inside Macintosh: PowerPC System Software on page 1-25, rather
than by calling GetSharedLi brary and dependi ng upon a specific error code being
returned.

These changes apply to all Power PC based Maci nt osh conputers. There are no
changes to the 68K version of the Code Fragnent Manager in this rel ease.

Modern Menory Manager

If an application tried to allocate a snmall negative ampunt of nenory it would
crash with a type 11 error. Inside the Modern Menory Manager, we changed a | oca
variable fromsigned |ong to unsigned |ong, and added checking for overflow from
hi gh positive nunbers to | ow negative ones. This affects all PowerPC Maci ntosh
conput ers.

Background-Only Applications

If two (or nore) background-only applications were running and both call ed
MaxAppl Zone, the system woul d hang, because the Process Manager was not
correctly saving and restoring the process state for each application. (This is
t he bug docunmented in Technote PS 2, "Background Only Applications.") This bug
had exi sted since the introduction of facel ess background applications. W now
correctly save and restore the process state for each application. This affects
al |l machi nes.

Fl oppy disk insertion and asynchronous i/o bug

On a Maci ntosh 6100, 7100, or 8100 nmachi ne, when a fl oppy disk was inserted and
t here was asynchronous file systemactivity going on, the machi ne could hang. An
internal routine was incorrect because the ROM was finalized while sone
experimentation was going on with how the file system works. Machines with later
ROV are fine. W patch the 6100/ 7100/8100 ROMto bring this ROMfanmly up to
date. This only affects these three classes of nmachine. It affects themat any
cl ock speed.

Fl oppy di sk formatting

On fast processors (180 Mhz or better, 604e), floppy disk formatti ng woul d
sonetines fail because the code didn't wait |ong enough to switch heads to the
second side. This left the second side unformatted. We changed the timng in the
floppy disk formatting routines for this case, and now format fl oppies
correctly. Some machi nes nay have an extension called "PowerMac Format Patch"



whi ch does the sane thing. If System7.5.5 installer detects this extension, it
shoul d delete it. (The extension will not install its code under System 7.5.5 or
later.)

Emul at or cache flush bug

If the enulator was requested to flush a non-existing menory range, the enul ator
could get stuck in an infinite | oop. W now check the range to be flushed and
exit if invalid nmenory is specified. This fix affects the PowerBook 5300, 2300,
and PCl -based desktop Maci ntosh conputers.

When col or searchprocs were used with Cal cCMask the resulting bit nmask was
randonly shifted to the left creating a jagged edge. This shifting effect was
caused by a logic error in an internal QuickDraw macro. The macro returned

i ncorrect mask values (0 / OxFF instead of 0/ 1) to Cal cCvask when the
destination pixel depth was 1 bit.

Fil e Manager flush bug

The File Manager was making a request to flush a non-existing nmenory range.
Because of the Emul ator cache flush bug descri bed above, the enul ator woul d get
stuck in an infinite loop. W patch _GetFPos, _SetFPos, and _Read to fix this
problem This fix affects the PowerBook 5300, 2300, and PCl-based desktop
Maci nt osh conput ers.

Infrared Renote

On machi nes which support Infrared Renote Control, there were two probl ens which
could arise. If the CPU was powered up using the renpote control, further renote
control commands were ignored. If the CPU was powered up normally via the
keyboard, the renpte control conmands would work correctly. However if the

vol ume up or down button was held down (causing repeated Infrared Renote
commands) for a sufficient length of time, infrared conmands woul d stop worki ng.
This was caused by a patch which wasn't getting installed under sone
circunstances. This fix applies to all nachines which support Infrared Renote
Cont r ol

Local Tal k DVA

Fi xes a potential data corruption problem when the Mcintosh 5400/ 120 is
configured as follows: as a server with multiple clients connected, and

si mul taneously as an Apple Renpte Access server with at | east one Apple Renote
Access client connected and that client is logged onto a server via Apple Renpte
Access. Wen lots of traffic was being generated, the clients could experience
data corruption when copying files to or fromthe Maci ntosh 5400/ 120 server. W
al so fixed a problemwhere Local Talk DVA 1.0 woul d | oad on machi nes w t hout the
proper hardware.

System 7.5.3 Revision 2 forgot to include the control panel and driver for IR



Tal k, so a machi ne which shipped with System 7.5.3 installed and upgraded
directly to System 7.5.3 Revision 2 did not have the sanme IR Talk drivers as a
machi ne which had System 7.5 Update 2.0 installed, or a machi ne which had System
7.5 Version 7.5.3 installed.

Et her net on 5400/ 6400

On the Maci ntosh 5400 and 6400 nodel s, the Ethernet support had a bug which

mani fested itself on very busy Ethernets. These nodels coul d have sl ow

conmuni cati ons because of dropped packets. This was due to an internal setting
whi ch gave higher priority to certain kinds of packets. Now all packets have the
sane priority.

Added a call to LockMenoryForQutput() as described in the Virtual Menory
par agr aph.

We changed the interrupt [evel at which SCSI conpletion routines get executed
fromlevel 2 to level 1. Because the interrupt level was at level 2 the SCS
conpl etion routines slowed the performance of expansion cards (such as video
capture and sound cards) whose interrupt level was also at level 2. This affects
only Power PC machi nes running a native version of SCSI Manager 4. 3.

We corrected several errors with the MESH SCSI Controller (found on the desktop
Power PC Maci nt osh conputers.) ACK could be rel eased before REQ There was a

di sconnect/reconnect bug with reads on old tape drives. W could m sread
interrupts fromthe MESH chip.

W fixed two bugs related to the internal SCSI bus on PCI Macs with Fast SCSI
First, we could occasionally mshandle a reconnect if it came in at precisely
the sane instant we were attenpting a new comand on the bus. Second, there was
a bug in the Mesh controller which could cause it to give a conmand done
interrupt before the target had rel eased REQ On a fast machine it was possible
to issue a new command to the chip while REQ was still on the bus. The
controller interpreted this as a new byte and we transferred it twice. This only
happens on asynchronous in phases such as message in, asynchronous data in or
status phase. The usual result of this bug was a hang. W now wait for REQ to be
renoved by the device before issuing a new conmand to the chip.

Sharing printers

Under sone conditions involving a blank name in Sharing Setup and the use of
shared printers, you could fail to print with a "Resource Not Found" error. This
was because System 7.5 Update 2.0 deleted the bl ank Pascal string used by
Sharing Setup. We reinstall the blank user nanme string if it is mssing. This
woul d only affect some Perfornma users and sonme users who had never set their
user nane, but upgraded with System 7.5 Update 2.0.

PCl startup hang

On 180 Whz and faster PCl Macs, there was a bug initializing the PCl bridge
chip. This made the PCI bus inaccessible during systemstartup, resulting in a



hang. W now initialize the PCl bridge chip nore reliably.

Interrupt Service Routines

If you exit an interrupt service routine at a lower interrupt |level than that
set when you entered the routine, the interrupt level isn't cleared properly,
and you won't process any interrupts of lower priority until an interrupt of the
original priority or higher is encountered. This affects PCI Macs and Macs with
Power PC upgrade cards installed. The work around for developers is to ensure
that you exit any interrupt service routine at the sane priority as that which
was set when you entered the routine. We fixed a Sound Manager interrupt service
routi ne which was doing this on desktop Macs w th Power PC upgrade cards.

Control Panels and Shared Libraries

This was noticed during the testing of System 7.5.5. W discovered a third party
control panel which was linked with MathLib (probably because it linked with
CLib.) Because MathLib is also in ROM space was allocated for the MathLib

gl obal s twi ce. Because control panels run in the Finder process space, the

Mat hLi b gl obal s space was allocated in the Finder's application heap, not in the
system heap

On nost machi nes, the MathLi bs gl obals allocated by the ROM conbined with the
22K of MathLib globals allocated by the |linked MathLib Iibrary are small enough
to fit in the free and purgable space left in the Finder's application heap. But
on the Power Mac 7500/ 8500/ 9500, the MathLib globals allocated by the ROM are

al so 22K, and the conbined 44K of MathLib globals uses all but a few bytes of
the Finder's application heap. This results in repeated "CQut O Menory" warni ngs
whenever you try to do anything in the Finder

Future System Software Support

Wth the rel ease of System 7.5.5 Update, Apple is delivering its final system
software rel ease for the Maci ntosh Plus, SE, dassic, Portable, PowerBook 100,
SE FDHD, SE/ 30, LC, 11, IIx, and Ilcx. These conputers were not designed to
support 32-bit nmenory addressing. Future Mac OS rel eases will require 32-bit
menory addressing, which is supported by all other Macintosh nodels.

What Happened to 7.5.4?

System 7.5.4 was declared finished. Distribution to seed sites had al ready
begun. A problemwas found which led to us halting distribution and revising the
product. Rather than having to struggle with two versions of 7.5.4 and the
resulting confusion this would cause, we decided to revise the product version
nunmber to 7.5.5.

The differences between 7.5.4 and 7.5.5 are:

e Arevisionto the IR Talk for the Maci ntosh 5400 and 6400 fam i es.



« W save the VM preferences and chosen desktop pattern when installing on
t he Maci ntosh 5400 and 6400 famlies.
e A mnor revision of the Energy Saver control panel.

Detecting System 7.5.5

To di stinguish between the nultiple versions of systemsoftware, the 'sysu'
CGestalt selector has been provided. It returns the version nunmber of the
currently installed systemupdate, fornmatted according to the sane conventions
as the version nunbering used in 'vers' resources, as illustrated in Figure 1.
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Figure 1
The format of the Gestalt response for the 'sysu' selector.
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The presence of the 'sysu' Gestalt selector allows application prograns to
determine if the current installed system software version was established using
the system update. The 'sysu' Gestalt selector will only be defined if a system
updat e package was used to establish the current systemversion: the 'sysu'
selector is not defined on machi nes shipped with System 7.5.3 preinstalled, nor
on system software versions earlier than 7.5.3.

Using the 'sysv' and 'sysu' GCestalt Selectors

Here is how you can use the 'sysv' and the 'sysu' Gestalt selectors to establish
i nfornmati on about System 7.5.5:

| ong response, updateversion;



CSErr err;
Bool ean seven five five;
Bool ean i s_an_updat e;

seven _five five = fal se;
i s_an_update = fal se

err = Cestalt(gestaltSystenVersion, &response);
if (err == noErr) {
seven_five_five = (response == 0x00000755);
if (seven_five_ five) {
err = Cestalt('sysu', &updateversion);
is_an_update = (err == noErr);

}

/* at this point, seven_five five will be true if system7.5.5 is the current

operating system and is_an_update will be true if the current system version

was established by update. if is_an update is true, updateversion will contain
the System update's version nunber (0x02068000 for 7.5.5). */
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