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This article describes the different types of menory on the Newton MessagePad
how to get the npbst out of your existing nenmory, and nmenory rel ated errors.

DI SCUSSI ON = = = = = = = = = = x = f ot o m ot o e e el

The Newt on has two kinds of nenory, system nenory and user storage. System
menory is anal ogous to the RAM nenory in a desktop conputer, user storage to the
storage space on a disk drive. The nenory space reported in the Menory
Preferences window is for user storage. There are shareware packages that
nmeasure system nenory (heap space), but it is not displayed by the Newton system
software. This systemnenory is further broken down into different uses, but we
won't expand on what they are in this discussion. It is in the system nmenory
that prograns actually run and store the internmediate data that they create.

Per manent data, as well as the packages thensel ves are stored in the user

st or age.

When an out-of -nmenory-restart error occurs, the Newton runs out of system
menory. That is, sone part of the systemor a package nade a request to use
system menory and that request failed due to insufficient nemory. The machine
was unable to proceed w thout the nenmory so it did the only thing that it could,
offer to reset the Newton MessagePad. In sinple terns, it offered to wi pe the
slate clean and start again. Tapping reset in the error dialog has the sane

ef fect on system nenory as opening the battery door and pressing reset.

Normal |y there is enough system menory to go around. For instance, nmany nenbers
of the PIE (Personal Interactive Electronics) division have been runni ng
MessagePad 110's since product |aunch and never gotten an out-of-nenory-restart
error. But, each time you | oad a package, either by downl oadi ng, or by inserting
a PCMCI A card, that package is "installed". Installation integrates the package
into the Newton. It uses sone snall anmount of systemnenory to do this. Instal
enough packages, and the Newton MessagePad runs out of systemmenory. |If this
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were the only cause of out-of-menory-restart errors, the problemwould rarely
occur. Installing a package takes up only a few hundred bytes. Installing
hundreds of packages would be required to run out of nenory this way.

Renovi ng the PCMCI A card or renmoving the software fromthe card or the internal
user storage renoves not only the package, but also the integration information
thereby freeing up the same small anobunt of system nenory.

Packages can do other things to nake pernmanent use of system nenory. They can
create objects and then | eave references to those objects around so the system
can't get rid of them Resetting the Newton renoves all these objects and
references until a package creates themagain. It is this "garbage data" |eft
around by packages that contributes to nmenory problens. There are packages that
| eave around 20K bytes or nore of data each

VWhy does this limtation exist?

On a desktop conputer whenever you close or quit an application, the information
for that application is elininated and the nmenory space reclainmed. Only when
many applications are run sinultaneously does a systemrun out of nmenory . You
can attenpt to run one application that asks for nore nenory than is avail abl e,
but this is a |l ess common case. Most applications know how to live within their
own nenory allocation. The systemonly has probl ens when several of themare run
si mul t aneousl y.

It is this issue of running sinmultaneously that we need to address. Not enough
has been sai d about the Newton MessagePad architecture in the press or in the
devel oper manual s. The Newt on MessagePad is a new and different kind of
platform It has distinct advantages that are not possible with ol der nachines
(operating systens). It also has linmitations, some of which are inposed by the
new ar chitecture.

Consi der a Maci ntosh or a Wndows conputer. A typical user has 8 to 32 nmegabytes
of RAM and at | east 120 negabytes of disk. However, there are still many Mac

Pl us conputers out there with 1 Meg of RAM and a 20 Meg di sk. These argunents
apply to themtoo, it's just a matter of scale. Wien running a programon this
type of machine, nenory is allocated to the programwhen it is |oaded fromthe
di sk, perhaps a data file is |loaded fromthe disk, and the program s function is
perfornmed. Afterward the program and the data are flushed fromthe RAM and the
menory is reused to run the next program Wen the programis not running, it's
dead. It can't receive nessages, it can't respond to changes in its files, it
can't conmmuni cate

Consi der the size of that nmachine. There will be a day when 8 negabytes of RAM
120 nmegabytes of disk and the power to run themw Il fit in the pal mof your
hand and cost |ess than $600, but that day has not arrived yet.

The Newt on MessagePad architecture is targeted at nmachi nes you can hold in your
hand for |ess than $600 today. That neans that the storage of the machi ne must
be conpressed in space and cost (not to nention battery power requirements). It
is this conpression that led to Apple's creation of NewtonScript, an interpreted
| anguage that is far nore nenory efficient than C or C++.
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The Newt on MessagePad architecture is also targeted at being a persona
assistant. As an assistant, all of its functions should be available all the
time. Even nore inportantly, it has an object oriented database, called "soups"
rather than files so that Newton functions and packages have access to all the
data. Cross functional (inter-package) access to data is allowed and even
encour aged.

Even when it's not "running", a Newton package can respond to changes in its
soups, it can respond to incomng data from nodem network, IR, or even nessages
from ot her packages.

Newt on packages can access the data in another package's soup. A fax editor
package can make use of the Names soup for its address book. It can get its data
fromthe NotePad, or froman e-nmail nessage. A Contact Manager package can nake
use of the Nanes soup to look up contact information. It can schedule itens into
the To Do list, or the Calendar. Apple calls this Newton Intelligence.

There are single applications on desktop conmputers that integrate these sorts of
cross functions. These "all in one" applications exist because desktop machi nes
have not yet |earned how to have the separate applications work together. As a
result, you can't have your favorite address book program conmuni cate with your
favorite cal endar programto create a contact manager function. The two prograns
don't talk to one another.

Newt on packages need to always be active in some way. When a package is | oaded
into the Newton, the package tells the systemabout itself and its soups. It
prepares itself and the systemto deal with its soup data and nessages it m ght
recei ve. This causes the package to take up system nmenory even though the user
has not opened it. Again, only a very small amount of nenory is used up for this
capability.

Not every package on the Newton, including those from Apple, has yet to exploit
all of the Newton's advantages. That is why it is inportant to get this nessage
out. Devel opers need to create packages that make use of Newton Intelligence. A
package which duplicates the information in another package's soup is wasting
storage space. In a sense, a package that duplicates the function of another
package is al so wasting space. Packages should work together, use one another's
soups, and only provide the new functions that don't already exist.

Users who | oad packages that | eave "garbage data" around will eventually see
out - of - menory-restart nessages. The way to minimze this problem by not | oading
packages that require a | ot of permanent system nmenory. Watch out for these
packages and put themon a separate card. Run these packages by thensel ves.
When you are through running them the Newton MessagePad shoul d be reset. This
is an extrene neasure, and only applicable if you are getting a |ot of

out-of -nmenory-restart errors.

Here is another strategy. Wen you identify a particul ar package or conbination
of packages that causes out-of-nmenory-restart errors, break up that particul ar
conbi nation. "Break up" means don't have that conbination installed

simul taneously. If you install |ots of packages internally, nove sone of themto
cards that aren't normally | oaded in the Newton MessagePad. If a coupl e of
packages are suspected of causing problens, then nove themto separate cards so
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that they are not |oaded at the sanme tinme. Renbve packages that have little or
mar gi nal val ue.

As devel opers | earn nore about the Newton MessagePad, fewer packages will waste
space. Even now, the Newton performs well for the majority of customers. It

of fers users and devel opers features that electronic products have not had
avai | abl e before. Apple hopes nore devel opers will take advantage of the unique
Newt on architecture and build products that nake efficient use of existing soups
and Newton functions. This will lead to a powerful integrated Newon system

Questions & Answers

Q How can custoners identify packages that use nore system nenory?

A: There are various shareware packages that neasure system nenory
(heap space). Users with access to one of these packages can
nmeasure the anount of system menory a package uses by neasuring the
system nmenory just before and just after running the package the first
time. The anpunt that the system nmenory goes down is the anmpunt used
by the package. If the anount is nore than one or two kil obytes then
t hat package is using nore nenory than it shoul d.

Users who don't have access to a package that neasures system nenory,
will have to infer which packages are causing problens. Wen out - of -
menory-restart errors are frequent, the installed conbination of
packages is straining the Newton. Try to break up that conbination
until the errors stop. It's sort of like tracking down conflicting

ext ensi ons on the Macintosh or conflicting nenory resident applications
on the M5-DOS PC

Q Is renoving install scripts with a soup editor such as Renovelt,
StewPot, or Souper a good or bad idea to increase system nmenory?

A It's a bad idea. The install script nay contain code that the package
needs while running. The package authors need to be the ones to nodify

a package to use less systemnmenory. It's not a good idea to try and
second guess the authors of the package.
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