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control character: A nonprinting character that 
controls or modifJeS the way information is 
printed or displayed. 

control code: (1) a control character. (2) A 
parameter in the device call DControl (and the 
driver call Driver_ Control) whose value determines 
which control subcall is to be made. 

control Ust: A buffer used in some control 
subcalls to pass data to devices. 

controlling program: A program that loads and 
runs other programs, without itself relinquishing 
control. A controlling program is responsible for 
shutting down its subprograms and freeing their 
memory space when they are finished. A shell, for 
example, is a controlling program. 

current configuration list: One of the two 
configuration lists for each configurable device 
contolled by a driver; it contains the present values 
for all the device's configuration parameters. 

data fork: The part of an extended file that 
contains data created by an application. 

default configuration list: One of the two 
configuration lists for each device contolled by a 
driver; it contains the defauh configuration 
settings for the device. 

deferred write: A process in which GS/OS writes 
blocks to the cache only, deferring writing to disk 
until all blocks to be written are in the cache. A 
deferred write session is started with a 
BeginSession call; it is ended (and all cached blocks 
are written to disk) with an EndSession call. 

desktop Interface: The visual interface that a 
typical Apple JIGS or Macintosh application 
presents to the user. 

device: A physical piece of equipment that 
transfers information to or from the Apple IIGS. 
Disk drives, printers, mice, and joysticks are 
external devices. The keyboard and screen are also a 
device (the console). 

device call: see GS/OS device calls. 

device characteristics word: Part of the device 
information block, this word describes some 
fundamental characteristics of the device, such as 
whether its driver is loaded or generated, and what 
access permissions it allows. 

device dispatcher: The component of GS/OS 
that controls all access to devices and device 
drivers. The device dispatcher handles 
informational calls about devices, passes on 1/0 
calls to the proper driver, starts up and shuts down 
device drivers, and maintains the device list. 

device driver: A driver that accepts driver calls 
from GS/OS and either (1) controls a hardware 
device directly, or (2) accesses a supervisory 
driver that in tum controls the hardware. 

device ID: A numerical indication of a general type 
of device, such as Apple 3.5 drive or SCSI CD-ROM 
drive. 

device information block (Dm): A table of 
information describing a device. It is stored in the 
device's driver and used by GS/OS when accessing 
or referring to the device. 
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device level: One of the three interface levels 
of GS/OS. The device level mediates between the 
file system level and individual device drivers. 

device list: A list of all installed devices; it is 
actually a linked list of pointers to all devices' DIBs. 
This list is constructed and maintained by the 
device dispatcher. 

Device Manager. The part of GS/OS that 
provides application-level access to devices and 
device drivers. 

device number: The number by which a device is 
specified under GS/OS. It is the position of the 
device in the device list. 

om: See device information block. 

direct page: An area of memory used for fast 
access by the microprocessor; it is the 256 
contiguous bytes starting at the address specified 
in the 65816 microprocessor's Direct register. Direct 
page is the Apple IIGS equivalent of the standard 
Apple II zero page; the difference is that it need 
not be page zero in memory. See also GS/OS 
direct page. 

direct-page/stack segment: A load segment 
used to preset the location and contents of the 
direct page and stack for an application. 

directory entry: See file entry. 

directory flle: A file that describes and points to 
other files on disk. Compare standard flle, 
extended file. 
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disarm: To notify a signal source that a 
particular signal handler will no longer process 
occurrences of the signal. Signals are disarmed with 
a subcall of the device call DControl or the driver 
call Driver_ Control. 

disk cache: see cache. 

Disk cache program: A graphics-based Apple 
IIGS desk accessory that allows the user to set the 
cache size. See also Control Panel program. 

disk-switched: A condition in which a disk or 
other recording medium has been removed from a 
device and replaced by another. Subsequent reads 
or writes to the device will access the wrong 
volume unless the disk-switched condition is 
detected. 

dormant: Said of a program that is not being 
executed, but whose essential parts are all in the 
computer's memory. A dormant program may be 
quickly restarted because it need not be loaded 
from disk. 

driver. A program that handles the transfer of 
data to and from a peripheral device, such as a 
printer or disk drive. GS/OS recognizes two types 
of drivers in this regard: device drivers and 
supervisory drivers. 

driver calls: A class of low-level calls, not 
accessible to applications, that access GS/OS device 
drivers. Driver calls are made from within GS/OS; 
all driver calls pass through the device dispatcher. 

dynamic segment: A segment that can be loaded 
and unloaded during execution as needed. Compare 
static segment 
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extended file: a named collection of data 
consisting of two sequences of bytes, referred to 
by a single directory entry. The two different byte 
sequences of an extended file are called the data 
fork and the resource fork. 

extended SmartPort protocoli see SmartPort 
protocol. 

file: An ordered collection of bytes that has 
several attributes under GS/OS, including a name 
and a file type. 

file entry: A component of a directory file that 
describes and points to some other me on disk. 

flle system level: One of the three interface 
levels of GS/OS. The file system level consists of 
file system translators (FSTs), which take calls 
from the application leve~ convert them to a 
specific file system format, and send them on to 
the device leveL 

file system translator (FST): A component of 
GS/OS that converts appliCation calls into a specific 
file system format before sending them on to 
device drivers. FSTs allow applications to use the 
same calls to read and write mes for any number of 
file systems. 

fllename: The string of characters that identifies 
a particular file within its directory. Compare 
pathname. 

firmware 1/0 driver: A character or block driver 
on an expansion card in a slct (or in the slot's 
equivalent internal-port ftrmware). GS/OS creates 
generated drivers to provide applications and 
FSTs with a consistent interface to firmware 1/0 
drivers. 

format-option entry: A description of a single 
formatting option for a particular device supported 
by a device driver. Part of the format options 
table, the format-option entry includes such 
information as the interleave factor, the block size, 
and the number of blocks supported by the device. 

format options table: A table in a device 
driver that contains formatting parameters for a 
device. The format options table contains a 
format-option entry for each supported format. 

FSTSpedflc: A standard GS/OS call whose 
function is defined individually for each FST. 

generated drivers: Drivers that are constructed 
by GS/OS itself, to provide a GS/OS interface to pre­
existing, usually farmware-based peripheral-card 
drivers. 

GS/OS: A 16-bit operating system developed for 
the Apple IIGS computer. GS/OS replaces ProDOS 
16 as the preferred Apple IIGS operating system. 

GS/OS calls: See standard GS/OS calls. 

GS/OS device calls: A subset of the standard 
GS/OS calls, they bypass the flle system level 
altogether, giving applications direct access to 
devices and device drivers. 

GS/OS direct page: A portion of bank $00 
memory used as a direct page by GS/OS. Some 
parts of the GS/OS direct page are used to pass 
parameters to device drivers and supervisory 
drivers. 

GS/OS driver calls: see driver calls. 
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header: In object module format, the first part 
of every segment Following the header, each 
segment consists of a sequence of records. 

High Sierra: The High Sierra Group format; a 
common file format for files on CD-ROM compact 
discs. Similar to the ISO 9660 international 
standard format. 

High Sierra FST: The part of the GS/OS tlle 
system level that gives applications transparent 
access to files stored on optical compact discs (CD­
ROM), in the most commonly used file formats: 
High Sierra and ISO 9660. 

initialization segment: A segment in a load file 
that is loaded and executed independently of the 
rest of the program. It is commonly executed 
first, to perform any initalization that the program 
may require. 

input port: In the console driver, a data structure 
that contains all of the information about the 
current input 

install: For an interrupt handler, to connect it to 
its interrupt source, with the GS/OS call Bindlnt (or 
the ProDOS 16 call ALLOC_INTERRUP'O. For a 
signal handler, to connect it to its signal source, 
with the control subcall ArmSignal (or the 
Arm_Signal). For a device (or driver), to put its DIB 
into the device list, thereby making it accessible 
to GS/OS and applications. 

interface level: A conceptual division in the 
organization of GS/OS. GS/OS has three interface 
levels: the appUcation level, the file system 
level, and the device leveL The application level 
and the device level are external interfaces, whereas 
the file system level is internal to GS/OS. 
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interrupt: A hardware signal sent from an 
external or internal device to the CPU. When the 
CPU receives an interrupt, it suspends execution of 
the current program, saves the program's state, 
and transfers control to an interrupt handler. 
Compare signal 

interrupt dJspatc:hing: The process of handing 
control to the appropriate interrupt handler after 
an interrupt occurs. 

interrupt handler: a program that executes in 
response to a hardware interrupt. Interrupts and 
interrupt handlers are commonly used by device 
drivers to operate their devices more efficiently and 
to make possible simple background tasks such as 
printer spooling. Compare signal handler. 

interrupt source: Any hardware device that can 
generate an interrupt, such as the mouse or serial 
ports. Compare signal source. 

inverse text: Text displayed on the screen with 
foreground and background colors reversed: 
instead of the usual light characters on a dark 
background, inverse text is in the form of dark 
characters on a light background. 

ISO 9660: An international standard that specifies 
volume and file structure for CD-ROM discs. ISO 
9660 is similar to the High Sierra format 

jump table segment: A segment in a load file 
that contains all references to dynamic segments 
that may be called during execution of that load 
file. The jump table segment is created by the 
linker. In memory, the loader combines all jump 
table segments it encounters into the jump table. 
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library file: An object file containing program 
segments, each of which can be used in any 
number of programs. The linker can search 
through the library file for segments that have 
been referenced in the program source file. 

linker: A program that combines files generated 
by compilers and assemblers, resolves all symbolic 
references, and generates a file that can be loaded 
into memory and executed. 

load file: The output of the linker. Load files 
contain memory images that the System Loader 
can load into memory, together with relocation 
dictionaries that the loader uses to relocate 
references. 

loaded drivers: Drivers that are written to work 
directly with GS/OS, and that are usually loaded in 
from the system disk at boot time. 

long prefix: A GS/OS prefix whose maximum 
total length is approximately 8,000 characters. 
Prefoc designators 8/ through 311 refer to long 
prefoces. Compare short prefix. 

LRU: Least-recently used. The caching method 
employed by GS/OS. When the cache is full and 
another block needs to be written to it, GS/OS 
purges the least-recently used block(s}-the one(s) 
with the longest time since last access-to make 
room for the new block. 

media variables: The set of multiple formatting 
options supported by a driver. 

medium: (1) A disk, tape, or other object on which 
a storage device reads or writes data. Some media 
are removable, others are foced. (2) A material, such 
as metal-oxide tape, from which storage objects are 
constructed. 

Memory Manager: An Apple IIGS tool set that 
controls all allocation and deallocation of memory. 

minimum parameter count: The minimum 
permitted value for the total number of 
parameters in the parameter block for a standard 
GS/OScall. 

MouseText: Special characters, such as check 
marks and apples, used in some applications. 

newline character: Any character (most typically 
a return character) that indicates the end of a 
sequence of bytes. 

newline mode: A mode of reading data in which 
the end of the data (the termination of the Read 
call) is caused by reading a newline character (and 
not by a specific byte count). 

No-wait mode: A mode for reading characters in 
which a driver accepts whatever characters are 
immediately available and then terminates a Read 
call, whether or not the total number of requested 
characters was read. Ne>wait mode allows an 
application to continue running while input is 
pending. Compare Wait mode. 

object file: The output from an assembler or 
compiler, and the input to a linker. It contains 
machine-language instructions. 

object module format (OMF): The general 
format followed by Apple IIGS object files, library 
files, and load files. 
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paramcttr block: A specifically fcrmatted t2ble 
that is part of a GS/OS call. It occupies a set of 
contiguous bytes in memory and consists of a 
number of fields. These fields hold information 
that the calling program supplies to the GS/OS 
function it calls, as well as infonnation returned by 
the function to the caller. 

parameter count: The total m1mber of 
pararrleters in a block. Also called pCaunt. See also 
minimum parameter count. 

partition map: A data structure describing the 
state of a specific partition on a device. 

Pascall.l protocol: An 1/0 protocoi far 
character devices, used by some finnware-based 
drivers on Apple II expansion cards. 

pathnamc: The complete name by which a file is 
specified. It is a sequence of filenames separated 
by path.name separators, starting with the 
filename of the volume directory and proceeding 
through any sutxlirectories that a program must 
follow to locate the file. · 

pathname segment: The segment in a ioad file 
that contains the cross-references between load 
files referenced by number (in the jump table 
segment) and their pathnames Oisted in the file 
directory). The pathnarne segment is created by 
the linker. 

pathname separator: The character slash(/) or 
colon (:). Pathnarne separators separa.:e filenames 
in a pathnarne. 
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position-independent: Code that is written 
specifically so that its execution is unaffected by 
its position in memory. It can be moved without 
needing to l:.e relOCt!ted 

prefix: A portion of a pathllame, starting with a 
volume name and ending with a subdirectory 
name. A prefix always starts with a pathname 
separator because a volume directory name 
always starts with~. separator. 

prefix designator: A number (0-31) or the 
asterisk character('), followed by a pathname 
separator. PrefiX designators are a shorthand 
method for referring to prefiXes. 

pre.flx number: See prefix designator. 

ProDOS: (1) A general term describing the family 
of operating systems deveioped for Apple II 
computers. It includes both ProDOS 8 and ProDOS 
16; it does not include DOS 3.3 or SOS. (2) The 
ProOOS flle system. 

ProOOS 8: The 8-bit.ProDOS operating :system, 
originally developed for standard Apple li 
computers but compatible with the Apple IIGS. In 

some earlier Apple II documePtation, ProDOS 8 is 
cailed si:rr1ply ProDOS. 

ProDOS file system: The general format of files 
created and read by applications that run under 
ProDOS 8 or PmDOS 16 on Apple!! computers. 
Some aspa."ts of the ProDOS file system are similar 
to the GS/OS ab§trart file system. 

ProDOS FST: The part of the GS/OS file system 
bel that implements the ProDOS file system. 
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ProDOS protocol: An 1/0 protocol for block 
devices, used by some firmware-based drivers on 
Apple II expansion cards. 

ProDOS 16: The first 16-bit operating system 
developed for the Apple IIGS computer. ProDOS 16 
is based on ProDOS 8. - · 

ProDOS 16-compatible calls: Also called 
ProDOS 16 calls or class 0 calls, a Sf\."""ndary set of 
:1· •• lication-level calls in GS/OS. They are 
identical to the ProDOS 16 system calls described in 
the Apple JIGS ProDOS 16 Reference. GSIOS 
supports these calls so that existing ProDOS 16 
applications can run without modification under 
GS'ai. 

purge: To delete the contents of a memory block. 

quit return stack: an internal GS/OS stack that 
contains the .user IDs of programs that have quit 
but wish to be launched again, once the programs 
currently running finish executing. 

Raw mode: In the console driver, one of two 
Console Input routines. Raw mode allows for 
simple keyboard input. 

record: In object module format, a component of 
a segment. Records consist of either program code 
or relocation information used by the linker or 
System Loader. 

reload: To re.:execute a program whose user ID 
has been pulled off the quit return stack but 
which is not presently in a dormant state in 
memory. The System Loader can reload a program 
quickly because it has the program's pathname 
information; however, it is much faster to restart 
a dormant program than to reload it from disk. 

reload segment: A load-file segment that is 
always loaded from the file at startup, regardless 
of whether the rest of the program is loaded from 
file or restarted from memory. Reload segments 
contain initialization information, without which 
certain types of programs would not be 
restartable. 

relocate: To modify a file or segment at load 
time so that it will execute correctly at its curren~ 
memory location. Relocation consists of patching 
the proper values onto address operands. The 
loader relocates load segments when it loads them 
into memory. 

resource fork: One of the forks of an extended 
file. In the Macintosh file systems, the resource · 
fork contains specifically formatted, generaily 
static data used by an application (such as menus, 
fonts, and icons). 

restart: To re-execute a program dormant in 
memory. Restarting is much faster than reloading 
because disk access is not required (unless the 
dormant application contains reload segments). 

restartable: Said of an application that initializes 
itself and makes no assumptions about machine 
state when it executes. Only restartable 
applications can be restarted successfully from a 
dormant state. 

restart-from-memory flag: A nag, part ofthe 
Quit call, that lets the System Loader know 
whether the quitting program can be restarted 
from memory if it is executed again. 

return flag: A nag, part of the Quit call, that 
notiftes GS!OS whether control should eventually 
return to the program making the Quit call. 

GLOSSARY 5r/ 



GSIOS Reference (Volume 2) APDA Draft 1/31/89 

run-time lllir-!.ry !llt.~ A loo,d me con:zining 
program segrnen~ach of which can he 11sed in 
any number of programs-that the System Loader 
loads dr:amb.lly whea they are needed. 

screen bytes: The actual values, as stored tn 

screen memory, of characters displayed on screen , 
(in Apple IIGS text mode). 

segment: A component of an OMF me, consiSting 
of a header and a body. In object tiles, each 
segment incorporates one or more subroutines. In 
load mes, each :seg:nen~ L1Corp.>rate5 one cr more 
object segments. 

separator: See pathname separator. 

sess!on: see deferred write. 

short pre~ , A GSIOS prefur whos~ naximum 
total length is 63 charactef'.;. Prefix de;igr.:ator5 •; 
and 0/ through 7 I refer to ${!0: ll)refmes. Cum pare 
long ;lreflx. 

SIB: See :,upervi.oor fu.fonnad•Ja Mod~. 

signal: A message from one software subsystem 
to a seCi.Xu.i that somcti1ing of hu,r:resl tu :.he 
second has occtJned. Comp~e wtt>tt'Upt 

signal handler: A program that executes in 
response to the occurrence of a s1gc1<l'l, A, i~o;cfd 
feature vf signal handlers is ~hai., u;-thke intem1pt 
handlers, they caa make GS/OS cal!:i. Compare 
intemipt li311dier. 

signal queue: A portion of memory that holds a 
signal until it is ready to be handled GS/OS does 
not allow signals to be handled until GS/OS is free 
to accept calls. 
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signal source: A software routine that 
announces a signal to GS/OS. Compare interrupt 
source. 

SmartPort pi'IMOCI!Jll: An 1/C protocol fer both 
block devices and character d.evices, used by the 
Apple IIGS disk port and by sorr.c fiim'Jft'iC"based 
drivers on Apple II expansion cards. The standard 
SmartPort protocol uses two-byte poiniers ;md can 
directly access only bank $00 of Apple HGS 

memory; the extenaed SmartPort protocol uses 
four-byte pointers, so ~bat d1ta can he accessed 
anywhere in Apple HGS mem01y 

special memory: On an Apple HGS, all of banks 
$00 and WI, and d! display r:nemory,in banks $EO 
and $El. 

speed rtbss: Pt.rt of the dr.~r.e cltua::tcrlstics 
wor~ it is a tw(Tbit field !.hat ~pedfies what 
proo;sSO( speed th~; device requires. 

stack:· A list in which entries are adderi (pushed) 
and removed (pulled) at one end only (the top of 
tbe stack), Gmsiq; l.hem to be rerooved in last-in, 
first-out (UFO) order. The tenn the stack usually 
refers io the particular st2.ck pointed to by the 
65C816's st2tck register •. 

standard Apple II: Any Apple'H<.:ompuh~r that 
is not an Apple IIGS. Sinte previous members of 
the Apple II family share many characteristics, it is 
useful to dist.inguif;h iliern 2.5 :1 ~roup from the 
Apple IIGS. A standard Apple II may also be called 
an 8-bit Apple II, because of the 8-bit registers in 
its 6502 or 65C02 microprocessor. 

standard file: A named collection of data 
consisting of a single sequence of bytes. Compare 
extended file, directory file. 
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standard GS/OS calls: Also called class 1 calls or 
simply GSIOS caJ/s: the primary set of 
application-level calls in GS/OS. They provide 
the full range of GS/OS capabilities accessible to 
applications. Besides GS/OS calls, the other 
application-level calls available in GS/OS are ProDOS 
16-compatible calls. · · · 

static segment: A segment that is loaded only at 
program bqot time and is not unloaded during 
execution ... Compare dynamic segment. 

status code: a parameter in the device call DStatus 
(and the driver call Driver_Status) whlJSe value 
determines which status subcall is to be made. 

·' .( 

status list: A buffer used by drivers to return 
data from some status subcalls. 

status word: A parameter returned by the status . 
subcall GetDeviCeStatus (or Get...;Device~Status) 
that describes some aspects of a device's current 
status, such as whether it is busy o~. whether it is 
interrupting. 

subcall: 1An irlstance of a device call or driver call in ; 
which one of the call input parameters selects, 
which routifie is to be·invoked; For example; if the: 
parameter statusCode in the device call DStatus 
(or the driver call Driver_Status) has the value $0003, 
the status subcall GetformatOptioris (or ·. · 
Get_Format_ Options). is ~ecuted 

superVisOr: See supervisory driver. 

. ·~· .{_,.', 

su perrisor dJspatcher: The component of 
GS/OS that t.'OiltrOis ~II access'to ~uperviscty 
drivers. lbe supervisor dispatcher handles 
informational· calls about supervisory drivers. 
passes on 1/0 calb from device drivers, starts up 
and shuts down supervisory drivers, and maintains 
the supervisor list. Compare device 
dispatcher. 

supervisor execution environment: The 
execution environment set up by the supervisor · · 
dispatche(.f()r each superVisory-driver call. 

supervisor ID: A numerical indication of the 
general type of supervisory driver, such as 
AppleTalk or SCSI. 

supervisor infonnation block (SIB): A table 
of information describing a supervisory driver. It is 
stored in the s11pervisory driver and m:ed by C.S/OS .. 
when accessing or refen·ing to the driver. Compare. . 
device information block. · 

supervisor list: A list of pointers to the SIBs of 

all installed supervisory drivers. f.ompare.device 
list. 

' 
supervisor number: The identifying number for 
each installed supervisory driverc It is equ_iyalent to 
the driver's.position in the supervisor list. 

supervisory driver: A driver that arbitrates 
supervisory-driver calls from separate device 
drivers and dispatches them to the proper devices. · 
Supervisory drivers are used when several individal 
device drivers must access several different devices 
through a single llardware controller . 
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supervisory-driver calls: Calls that a 
supervisory driver accepts frOm its individual 
device drivers. They are different from driver 
caUs, although many may be direct translations of 
driver calls. 

System file: Under ProDOS 8, any file of ProDOS 
file type $FF whose name ends with •.SYSTEM•·. 
In GS/OS, several different types of files are defined 
as system files. 

System Loader: The program that loads all other 
programs and program segments into memory and 
prepares them for execution. 

system scrrice call: A low-level call in a common 
format used by internal components of GS/OS­
such as FSTs-and used between GS/OS and device 
drivers. 

tetmiaator: A character that terminates a 
console driver Read call. The console driver 
permits more than one terminator character and 
also can note the state of modifier keys in 
considering whether a character is to be interpreted 
as a terrmnator. Compare newllne character. 

tenninator list: A list of terminator characters 
kept track of by the console driver. 

text port: In the console driver, a rectangular 
portion of the screen in which all console output 
operations occur. 

unclaimed Interrupt: An interrupt that is not 
recognized and acted on by any interrupt 
handlers. 

UniDisk 3.5 drive: An intelligent block device 
that can read 3.5-inch disks in a variety of formats. 
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UoiDisk 3.S driver: A GS/OS loaded driver that 
controls UniDisk 315 drive1. 

,. . x··' .. , ' . 
user ID: ·A number, assigned by the User ID 
Manager I that Identifies the: owner of every 
allocated block 6f'memoriin the Apple iiGS. 
Generally, each application has a particol<ar u:;er 10, 
with which all its allocat<;d memory is identified. 
The user ID is also used as a general identif.!fr of 
the program itself. 

User Input mode: One of the two Coasole 
Input routines, this mode! allows for text"line 
editing and applicatioO-deflned temtinator Keys. 

vector reference number (VRN): The unique 
identifier given to each Interrupt source that is 
explicitly identifiable by the firmware. VRNs are 
used to associate interrupt sources with Interrupt 
handlets. 

volume: A named collection of files on a logical 
storage device. 

volume ID: A number assigned to every volume 
on an installed device. 

Wait mode: A mode for reading characters in 
which a driver does not terminate a Read call until 
the total number of requested characters is read. 
In Wait mode, normal program execution is 
suspended until input is completed. Compare No­
wait mode. 
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write-through: The kind of cache implemented 
by GS/OS. \l'hen a driver writes a block·of data; ii /' >i ·:tJ 
writes the same data to the block in the cache and· ;~inn_. 
the equivalent. block o,n lbe qisk. Never dQes the 
block in the cache oo.n~iA ,!d,~tion mere r~ent .}:0 '.t 

. ·" • • . ' ' ·' ,._, .. _- ' i. j • .... ! .:.· 

than the dis~- b!odc (t,mless a deferred write 
... - ' . . -. l \• .. · .. -~.'- . .:. . - J.. ;. ~:: 

session is in progress),. . . c. :•· ;,r .: . , , .. i) 
Zero pagei 'AJsb;called alisiiluitn:ero page: The 
first page (256 bytes)'c>f memOry iri a· standard 

. . I -~ .' 

Apple II computer (or in the Apple IIGS computer· · 
when running _+standard Apple II program). 
Because the h~h~rde~_bite Or.any addreSs in this 
part of memOry is zero •. only a single byt~ is needed . · • · · 
to specify a zero-page addre5s:eompare . 
direct page{''· ... -l >::::vl· _,._;·.-· , : t 
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