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optimizations in the future. 

Swapping Segments 

A segment can be swapped into and out of VM. The procedures and signals which implement 
this are described in this section: 

Swapln: PROCEDURE [seg: FileSegmentHandle]; 

Swaps in the specified segment (if it is swapped out), opening the associated file if 
necessary; locks it so it won't be moved or swapped out. A SwapError will result if the 
segment already has MaxLocks locks on it. or if the segment's file has MaxRefs segments 
currently attached to it and swapped in. 

To unlock a segment (allow it to be swapped), use the procedure 

Unlock: PROCEDURE [seg: FileSegmentHandle]; 

Unlocks the specifed segment so that it can be swapped out. Note that locking behaves 
like reference counting, so that locks (performed by Swapln) must be properly paired 
with Unlocks. 

A segment is swapped out using 

SwapOul: PROCEDURE [seg: FileSegmentHandle]; 

Swaps out the specified segment, writing the pages back to the file if the segment's access 
makes this necessary. and free the segment's VM pages. If the segment is locked; a 
SwapError will be generated. 

A program may explicitly request that the file pages corresponding to a segment be updated by 
calling: 

SwapUp: PROCEDURE [seg: FileSegmentHandle]; 

Write the pages of the segment back to the file if the access requires it. This operation 
does not unlock the segment or free the segment's VM pages. 

Note that neither Swapln, SwapOut, or SwapUp are capable of extending a file (physical1y adding 
pages or bytes to it) based on the size of a segment. Segments may be attached only to pages of a 
file that are already allocated on the disk (and chained together). Extending (or contracting) a 
file must be done using other mechanisms (for example, see SetEndOfFile in the file package). 

Signals 

The following signals may be generated by the segment package: 
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InvalidSegmentSize: SIGNAL [pages: PageCount]; 

In NewDataSegment or NewFileSegment a zero length segment has been requested, or the 
length exceeds the size of virtual memory. 

InsufficientVM: SIGNAL [needed: PageCount]; 

In NewDataSegment or Swap In there is not enough contiguous memory to accomodate a 
segment; needed is the number of pages that are actually required. If resumed, the 
allocation will be retryed; this gives the catcher of this signal a chance to free up some 
VM. Users can free VM pages by deleting data segments and by allowing locked segments 
to bccome swappable (see also the section below on swapping strategies). 

VMnotFree: SIGNAL [base: PageNumber, pages: PageCount]; 

In NewDataSegment the base was not DefaultBase and the specified memory pages 
were not free. 

SwapError: SIGNAL [seg: FileSegmentHandle]; 

An invalid swapping operation was attempted with seg. 

SegmentFault: SIGNAL [seg: FileSegmentHandle, pages: PageCount]; 

End of file was encountered while attempti ng to swap the segment' in or out; pages is the 
actual number of pages in the segment. If pages is greater than zero then the signal may 
be resumed; the segment wilt' be truncated accordingly (of course, this will not alter the, 
file length). 

Low Level Memory Allocation 

Operations are provided for users th,at have a need to control memory allocation at a lower level 
than provided above. Allocation is controlled by the information in an Alloclnfo (which is 
passed along with each operation). 

Alloclnfo: TYPE = RECORD [ 

effort: {hard, easy}, 
direction: {topdown, boUomup}, 
. . . ]; 

If the effort field is hard, unlocked read- only file segments will be pushed out of the way. The 
direction field specifics the direction of the search for a hole. In the above procedures, data 
segments are allocated topdown, and file segments are allocated boUomup. See ALLOCDEFS for 
further information. 

The operations which form the low-level memory allocation are: 
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Mal<eDataSegment: . PROCEDURE [base: PageNurnber, pages: PageCount, info: Alloclnfo] 
RETURNS [DataSegmenlHandle]; 
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Acts like NewDataSegment, except info is passed as an additional parameter; the same 
restrictions apply and the same signals may be generated. 

MakeSwappedln: PROCEDURE [seg: FileSegmentHandle, base: PageNumber, info: Alloclnfo]; 

Acts like Swapln, except info and base are passed as addi tionat parameters; the same 
restrictions apply and the same signals may be generated. If base is DefaultBase then the 
segment is allowed to begin on any free page in memory. If base is an actual page 
number (in [O .. MaxVMPage]), an attempt is made to place the segment at that location 
(VMnotFree will be raised if the specified pages 'are not available). 

Swapping Strategies 

A mechanism is provided for informing the segmentation package of emergency measures which 
can be taken when the signal InsufficientVM is (about to be) generated. These measures take the 
form of Swapping Procedures which, when called by the swapping manager, attempt to make 
more room in virtual memory and return a BOOLEAN indicating their success or failure to do so. 
The swapping manager invokes each procedure in turn, retrying the allocation after each 
procedure which has indicated success, until sufficient memory is obtained. If all such 
procedures indicate failure, the signal InsufficienlVM is raised (the swapping manager is not 
crying wolf!). 

The swapping strategies are maintained as a linked list of SwapStrategy nodes whose procedures 
are invoked from head to tail. 

Swapping Procedure: TYPE = PROCEDURE [ 

needed: PageCount, info: Alloclnfo, seg: SegmentHandle] 
RETURNS [BOOLEAN]; 

The following parameters are supplied to swapping procedures to allow them the make intelligent 
decisions about making room: needed is the number of pages requested, info the Alloclnfo 
supplied to the allocator, and seg the fUe segment that will use the allocated memory (NIL if the 
segment is not known). 

SwapSt rategy: TYPE = RECORD [ 

link: POINTER TO SwapStrategy, 
proc: SwappingProcedure]; 

The swapping manager initializes the list with a single node which invokes code swapping as a 
last resort. . 

StrategyList: POINTER TO SwapStrategy ~ @LastResort; 

LastResort: SwapStrategy = SwapStrategy[ NIL, TryCodeSwapping]. 

Swapping procedures are added to and removed from the list by the procedures: 
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AddSwapStrategy: PROCEDURE [strategy: POINTER TO SwapStrategy]; 

The specified strategy node strategy is added to the head of the list of swapping 
procedures.· If strategy is already on the list, its position and content are not disturbed. 

RemoveSwapStrategy: PROCEDURE [strategy: POINTER TO SwapStrategy]; 

The specified strategy node s is removed from the list of swapping procedures. 

Currently, TryCodeSwapping uses an (approximately) LRU (least- recently-used) algorithm to 
choose a code segment to swap out. Only code segments which are not locked are considered. 
Unlocked read- only file segments are also swapped out by TryCodeSwapping. 

Since it is unattractive to require that swapping strategies (other than TryCodeSwapping) be 
locked, swapping procedures should observe the following conventions. If such a procedure 
obtains a state in which it has nothing to swap, it should either remove the node containing it 
from the strategy list or change the procedure in the node to be 

CantSwap: Swapping Procedure; 

Because Cant Swap is part of the swapping manager (and therefore locked), this will avoid 
swapping in a strategy procedure which knows it has nothing to do. 

Miscellaneous Procedures 

The following procedures implement conversion between memory.addresses and virtual memory 
page n urn bers. 

PageFromAddress: PROCEDURE [a: POINTER] RETURNS [PageNumber]; 

AddressFromPage: PROCEDURE [p: PageNumber] RETURNS [POINTER]; 

PagePointe r. PROCEDURE [a: POINTER] RETURNS [POINTER]; 

PagePointer returns the address of the beginning of the page which contains its argument. 

The following procedures implement conversion between FileSegments and DataSegments. Note 
that both segments must exist at the time of the call, and neither is destroyed. They must be of 
the same length (a SwapError will result otherwise). 

CopyDataToFileSegment: PROCEDURE [dataseg: DataSegmentHandle, fileseg: FileSegmentHandle] ; 

initializes a file segment to be the contents of a data segment. 

CopyFileToDataSegment: PROCEDURE [fileseg: FileSegmentHandle, dataseg: DataSegmentHandle]; 

initializes a data segment to be the contents of a file segment. 
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Two collections of Mesa procedures are available for acqui ri ng and managi ng storage areas. The 
segmentation machinery, which is described in detail elsewhere, provides contiguous groups of 
pages (256 word blocks) in the virtual memory. A simplified interface with that machinery is 
described below. There is also a Mesa free storage package for managing arbitrarily sized nodes 
within free storage zones. Since all state information is recorded within the zones themselves, 
the system- provided instantiation of the latter package can manage an arbitrary number of zones. 
There is one system- defined zone, called the free storage heap, available for general use; special 
procedures exist for creating and destroying nodes within it. The salient characteristics of these 
packages are sumlnarized below. 

The segmentation machinery is most suitable for obtaining large blocks of storage. All 
bookkeeping information associated with such blocks is recorded in auxiliary tables that are 
managed by the segmentation system, not in the blocks themselves. Allocating or releasing a 
segment involves searching and updating a number of those tables. On the other hand, any freed 
page becomes available for general usc by the system (loading, buffering, etc.) and any two 
adjacent free pages can be coalesced to become part of a new segment. 

The free storage package is a transliteration of a llCPL program by Ed McCreight that was itself 
based upon a suggestion by Don Knuth (Volume 1, p. 453, 1119). Within a zone, free nodes are 
kept as a linked list. One hidden word containing bookkeeping information is stored with each 
al10cated node, and additional bookkeeping information is kept in the header of each zone. 
Allocation and release of nodes are usually very fast. Adjacent free nodes are always able to be 
coalesced. It is also possible to add new areas of storage to enlarge a zone. These new areas are 
linked together so that they may be deleted if all the nodes in an area are free; in addition, an 
entire zone may be deleted. 

The free storage package performs best when the sizes of nodes are small compared to the sizes 
of the block(s) making up the zone. In particular, the system's heap is intended to be used for 
small, transien t data structures, such as the nodes of a temporary list structure or the bodies of 
(short) strings when the maximum length must be computed dynamically or the structure must 
outlive the frame that creates it. Use of the heap for large (Le., multipage) nodes decreases 
flexibility in storage management, since the additional pages may become a permanent part of the 
zone. 

Note: Each zone is protected by a MONITOR. This allows several processes to share the same zone 
safely. 

The allocators in both packages return absolute pointers; allocated nodes are not relocatable and 
there is no garbage collection or automatic deallocation of any sort. Also, the values returned by 
the allocators arc free pointers (type POINTER TO UNSPECIFIED) which must be cast appropriately 
(usually by assignment) before they can be used. 
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Scgmcntation I ntcrface 

The following definitions are contained in SYSTEMDEFS. 

Allocate5egment: PROCEDURE [nwo rds: CARDINAL] RETURNS [base: POINTER]; 

Allocates a segment of virtual memory containing at least nwords words and returns the 
address of the first word in that segment. AliocateSegment provides a simple interface to 
NewDataSegment for allocati ng V M segments only; see the description of that procedure 
for further explanation. 

AllocateResidentSegment: PROCEDURE [nwords: CARDINAL] ~ETURNS [base: POINTER]; 

Behaves like AliocateSegment, except that unlocked read- only file segments are pushed 
out of the way when the segment is allocated. 

SegmentSize: PROCEDURE [base: POINTER] RETURNS [nwords: CARDINAL]; 

Returns the number of words actually obtained in the segment. 

These procedures allow complete utilization of segments obtained without knowledge of page 
structure and guaran teed only to have some minimum size. Such segments are returned to the 
system by 

FreeSegment: PROCEDURE [base: POINTER]; 

For uses in which the page structure is already known, the following procedures are also 
provided. 

AllocatePages: PROCEDURE [npages: CARDINAL] RETURNS [base: POINTER]; 

AliocateResidentPages:PROCEDURE [npages: CARDINAL] RETURNS [base: POINTER]; 

PagesForWords: PROCEDURE [nwords: CARDINAL] RETURNS [npages: CARDINAL]; 

FreePages: PROCEDURE [base: POINTER]; 

Any storage obtained using AllocatePages or AliocateResidentPages is guaranteed to begin on a 
page boundary. 

Frce Storagc Package 

The following definitions are available in FSPDEFS. A zone is a block of storage containing 
embedded. nodes. The length of either a zone or a node is 

BlockSize: TYPE = INTEGER ["O .. VMLimit/2]; - - 15 bits. 

Each zone is headed by a ZoneHeader, which is a monitored record with the following public 
fields: 

threshold: BlockSize, millimuJIl node size in zone 
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checking: BOOLEAN, - - zone checking (see below) 

Zones are identified by pointers of type 

ZonePointer: TYPE = POINTER TO ZoneHeader, 

Associated with each zone is a procedure of type 

Deallocator: TYPE = PROCEDURE [POINTER]; 

which is used to deallocate the storage used by the zone. The following Deallocator may be 
supplied when nothing is to be done to the storage being freed: 

DoNothingDealiocate: Deallocatol'; 

Zone Operations 

An arbitrary block of (uninterpreted) storage is converted to a zone by the procedure 

MakeNewZone: PROCEDURE [base: POINTER, length: BlockSize, deallocate: Deallocator] 
RETURNS [z: ZonePointer]; 

Such a block can alternatively be made an extension of an existing zone by calHng 

AddToNewZone: PROCEDURE [ 

z: ZonePointer, base: POINTER, length: BlockSize, deallocate: Deallocator]; 

The following procedures default DoNothingDealiocate as the Deallocator. 

MakeZone: PROCEDURE [base: POINTER, length: BlockSize] RETURNS [z: ZonePointer]; 

AddToZone: PROCEDURE [z: ZonePointer, base: POINTER, length: BlockSize]; 

Unused areas of the zone arc released by calling 

PruneZone: PROCEDURE [z: ZonePointer] RETURNS [BOOLEAN]; 

which returns TRUE if any areas were freed and FALSE otherwise. 

A zone may be destroyed and all its storage freed by calling 

DestroyZone: PROCEDURE [z: ZonePointer]; 

No check is made for any nodes that arc in usc. 

W~lrning: This operation cannot be protected by the monitor, and can therefore result in 
severe errors if another process is inside the zone. 

N ode Operations 

The largest node that can be allocated in a virgin block of size length is length- ZoneOverhead . 

............ __ ...................• __ ._--------------------_. . ... -_. __ .. _ .. _. __ .... _-_ .. ----------_. 
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A node is allocated by 

MakeNode: PROCEDURE [z: ZonePointer, n: BlockSize] RETURNS [POINTER]; 

The value returned points to a block of n words; there is an additional hidden word of 
overhead (at offset-I) which must be preserved by users of the node. Nodes are 
sometimes split to satisfy allocation requests. Splitting within a zone z never generates 
fragments with size less than z.threshold, which is initialized to the minimum size of a 
free node. A request for a node of size n will produce a node with size in the range [n .. 
n +z. threshold). 

The actual size of an allocated node is returned by 

NodeSize: PROCEDURE [p: POINTER] RETURNS [BlocJ<Size]; 

If after coalescing all free nodes, a node of the requested size cannot be found, 

NoRoomlnZone: SIGNAL [z: Zone POinter] ; 

is raised. This signal can be resumed (after, e.g., adding to the zone), and another attempt to 
allocate and return a suitable node will be made. An allocated node is returned to the zone by 

FreeNode: PROCEDURE [z: ZonePointer, p: POINTER] j 

Alternatively, an existing node can be split by calling 

SplilNode: PROCEDURE [z: ZonePointer, p: POINTER, n: BlockSize]; 

the first n words of the node p remain allocated, and the remainder of the node is freed. 

When a zone z is created, the variable z.checking is initialized to FALSE. If that variable is set to 
TRUE, the zone is checked for consistency prior to each transaction involving that zone. A failure 
raises one of the following signal.s: 

InvalidZone, InvalidNode: ERROR [POINTER]; 

Allocation From The I-Ieap 

Users which make extensive use of heap storage are encouraged to create their own heap from the 
above operations. The following procedures provide a simple interface to the free storage 
package. 

myHeap: FspDefs.ZonePointer ~ Nil; 

GetSpace: PROCEDURE [nwords: CARDINAL] RETURNS [p: POINTER] = 
BEGIN OPEN SystemDefs, FspDefsj 
np: CARDINAL; 

p ... MakeNode[ myHeap, nwords 
NoRoomlnZone => 

BEGIN 

np ... PagesForWords[ nwords + ZoneOverhead + NodeOverhead]; 
AddToNewZone[ 



Alto/Mesa Storage lVlmlHgementF~lcilities 

RETURN 

END; 

myHeap, AlJocateResidentPages[ np], np*AltoDefs.PageSize, FreePages]; 
RESUME 

END] ; 

FreeSpace: PROCEDURE [p: POINTER] = 
BEGIN 

FspDefs.FreeNode[ myHeap, p]; 
RETURN 

END; 

GetString: PROCEDURE [nchars: CARDINAL] RETURNS [s: STR1NG] = 
BEGIN 

s ~ GetSpace[ StringDefs.WordsForString[ nchars]] ; 
st ~ [length: 0, maxlength: nchars, text:]; 
RETURN 

END; 

FreeSt ring: PROCEDURE [s: STRING] = LOOPHOLE[ FreeSpace] ; 

InitHeap: PROCEDURE [npages: CARDINAL] . = 
BEGIN OPEN SystemDefs, FspDefs; 
IF myHeap # NIL THEN EraseHeap[]; 
myHeap ~ MakeNewZone[ 

AllocateResidentPages[ npages], npages"'AltoDefs.PageSize, FreePages];· 
RETURN 

END; 

E raseHeap: PROCEDURE = 
BEGIN 

FspDefs.DestroyZone[ myHeap] ; 
myHeap ~ NIL; 

RETURN 

END; 
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Users which use the heap infrequently may use the system storage heap. The following 
definitions are available in SYSTEMDEFS. The heap is managed by the free storage package; the 
appropriate zone pointer for use with the procedures described in the previous section is returned 
by 

HeapZone: PROCEDURE RETURNS . [Zone Pointer] ; 

The following procedures provid~ a specialized interface. 

AliocateHeapNode: PROCEDURE [nwords: CARDINAL] RETURNS [p: POINTER]; 

FreeHeapNode: PROCEDURE [p: POINTER]; 

In addition, 
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AllocateHeapString: PROCEDURE [nchars: CARDINAL] RETURNS [s: STRING]; 

allocates space for the body of a string in the heap. The field s.length is set to zero; 
s.maxlength is set to nchars. 

Such strings are freed by 

FreeHeapString: PROCEDURE [s: STRING]; 

If an allocation request cannot be satisfied from existing heap storage, an attempt is made to 
extend the heap with a block of appropriate size obtained from the segmentation machinery. 
The extension becomes a permanent part of the heap. 

The heap may be pruned by calling 

Prune Heap: PROCEDURE RETURNS [BOOLEAN]; 

which returns TRUE if any storage was returned to the segmentation machinery, and FALSE 

otherwise. 

_._. __ . __ ._ .. _ .... __ . __ ._----------------
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STREAMIO contains a set of procedures for convenient use of the character and string stream 
facilities in Mesa. The procedures of the STREAMIO package are described below. The declarations 
necessary to use the procedures arc in IODEFS. 

STREAMIO uses two streams, one for input and one for output. These may be gotten by calling: 

GetinputStream, GetOutputStream: PROCEDURE RETURNS [StreamHandle]; 

Returns the stream used for input or output, respectively. 

The streams may be changed by calling: 

SetlnputStream, SetOutputStream: PROCEDURE [StreamHandle]; 

Replaces the input or output stream, respectively. 

Character 10 

ReadChar: PROCEDURE RETURNS [CHARACTER]; 

Returns the next character from the InputStream. 

WriteChar: PROCEDURE [c: CHARACTER]; 

The character C is written on the OutputStream. 

Definitions for control characters such as NUL, BS, TAB, LF, FF, CR, ESC, SP, DEL, and 
ControlA - ControlZ can be found in IODEFS. 

String Input 

The procedures below read input from the InputStrcam. The following exceptional conditions 
may occur. 

LineOverflow: SIGNAL [s: STRING] RETURNS [ns: STRING]; 

The input has fil1ed the string s, the current contents of the string is passed as a 
parameter to the SIGNAL. The catch phrase should return a string ns with more room. 

------_. --_._----,-".-_._, ......... _. 
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Rubout: SIGNAL; 

The DEL key was typed during ReadEditedString. 

The procedures are: 

ReadEd~edString: PROCEDURE [ 

s: STRING, t: PROCEDURE [CHARACTER] RETURNS [BOOLEAN], newstring: BOOLEAN] 

RETURNS [CHARACTER]; 
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s contains (on return) the string read from the Input Stream. Tho procedure t should 
return TRUE if the CHARACTER passed to it should terminate the string. If (newstring is 
TRUE and the first input character is ESC) or (newstring is FALSE), then s is treated as if it 
had been read frOITl InputStream (input characters are appended to it). Otherwise s is 
initialized to be empty before reading is begun. 

A string is read from the InpulStream with the following editing characters recognized: 

tA, tH (BS) delete the last character 
tW, tQ delete the last word 
t x delete the line and start over 
t R retype the line 
tV quote the next character 

All characters except the terminating character are echoed on the OutputStream. The user 
supplied procedure t determines which character(s) terminate the string. The character returned 
is the character which terminated the string and is not echoed or included in the string. 

The following procedures all call ReadEditedString passing TRUE for newstring. 

ReadString: PROCEDURE [s: STRING, t: PROCEDURE [CHARACTER] RETURNS [BOOLEAN]]; 

Like ReadEditedString except that the terminating character is echoed. No value is 
returned. 

ReadLine: PROCEDURE [s: STRING]; 

Reads from the InputStream up to the next carriage return character using 
ReadEditedString. The terminating character is not part of s. 

ReadlD: PROCEDURE [s: STRING]; 

Uses ReadEditedString to read a string terminated with a space' or carriage return into s. 
The terminating character. is not echoed. 

String Output 

WriteString: PROCEDURE [s: STRING]; 

The string S is written on the OutputStream . 

......•••...... _. __ ...... _._ ................... _ ... _ ....... __ .... _-------------------'---------------------
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WriteLine: PROCEDURE [s: STRING]; 

The string s is written on the OutputStream followed by a carriage return. 

N uJuber I n()ut 

These procedures use the StringToNumber conversion procedures from the STRINGS package. 

ReadNumber. PROCEDURE [default: UNSPECIFIED, radix: CARDINAL] RETURNS [UNSPECIFIED]; 

ReadlD followed by StringToNumber. The value default will be displayed if ESC is typed. 
radix is a default value, use the "B" or "0" notation to force octal or decimal. radix values 
other than 8 or 10 cause unpredictable results. 

ReadDecimal: PROCEDURE RETURNS [INTEGER]; 

ReadlD followed by StringToOecimal. 

ReadOctal: PROCEDURE RETURNS [UNSPECIFIED]; 

ReadlD followed by StringToOctal. 

Number Output 

NumberFonnat: TYPE = RECORD [ . 

base: [2 .. 36], zerofill, unsigned: BOOLEAN, columns: [0 .. 255]]; 

refers to a number whose base is f.base; the field is f.columns wide; if f.zerofill, the 
extra columns are filled with zeros, otherwise spaces are used; if f.unsigned, the nU,mber 
is treated as unsigned. 

WriteNumber. PROCEDURE [val: UNSPECIFIED, f: NumberFonnat]; 

Equivalent to OutNumber[ OutputStream, val, f]. 

WriteOecimal: PROCEDURE [n: INTEGER]; 

The value of n is converted to a character string of digits in base ten and output to the 
OutputStream. Negative numbers are written with a preceeding minus sign ('-). 

WriteOctal: PROCEDURE [n: UNSPECIFIEO]; 

The value of n is converted to a character string of digits in base eight and output to the 
OutputStream. The numbers are unsigned. i.e .• ·2' is written as 177776B. The "B" is 
appended to any number more than one digit long. 

-----------_."" .. _--_ ........ "........... .._ ...... _ ... __ .. _-_ ... _-------------------------
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Initialization 

The Mesa system provides an instance of 5treamiO which will obtain input from the keyboard 
and write output to the display. Client programs may create new instances of 5treamiO to deal 
wi th other streams by writing: 

StreamlO: FROM "streamio"; 

IMPORTS ... systemio: StreamlO 

f: POINTER TO FRAME [ 5t reamlO] ; 

f ~ NEW systemio; 
START f; 

The the streams used for input and output can then be set by calling 5etlnputStream or 
5etOutputStream. The desired stream procedures may be accessed by OPENing f or writing 
f.procedurename . 

. _---------------------_ ... _----_ .......... _ ... . 
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Streams provide a standard interface between programs and their sources of sequential input and 
their sinks for sequential output. A set of standard operations defined for all types of streams is 
sufficient for all ordinary input- output requirements. In addition, most ·streams have special 
(device dependent) operations defi ned for them; programs which use such operations thereby 
forfeit complete compatibility. 

Streams transmit information in atomic units called items. Usually an item is a CHARACTER or a . 
WORD, and this is the case for most of the streams supplicd with Ivlesa. Of course, a stream 
supplicd to a program must have the same ideas about the kind of item it handles as the program 
does; otherwise confusion will result. Normally, streams which transmit text use CHARACTER 

items, and those which transmit binary information use WORDS. 

Streams are passed about using StreamHandles, variants of which are produced by the (device 
dependent) procedures that create streams. A StreamHandle is a pointer to a variant record of 
type StreamObject, which is defined (in STREAMDEFS) as follows: 

StreamHandle: TYPE = POINTER TO 5treamObject; 

KeyboardHandle: TYPE = POINTER TO Keyboard StreamObject; 
DisplayHandle: TYPE = POINTER TO Display 5treamObject; 

DiskHandle: TYPE = POINTER TO Disk StreamObject; 

StreamObject: TYPE = RECORD [ 

reset: PROCEDURE [StreamHandle], 
get: PROCEDURE [StreamHandle] RETURNS [UNSPECIFIED], 

putback: PROCEDURE [StreamHandle, UNSPECIFIED], 

put: PROCEDURE [5t reamHandle, UNSPECIFIED], 

endof: PROCEDURE [StreamHandle] RETURNS [BOOLEAN], 

destroy: PROCEDURE [StreamHandle], 
body: SELECT type: • FROM 

Keyboard =) • 

Display =) ••• 

Disk =) ••• 

Other =) [data: POINTER]; 

The procedures which create streams return descriminated pointers (a DiskHandle, for example), 
which can be assigned to variables of type StreamHandle without any loopholes. Most stream 
procedures (and all of the standard operations) expect StreamHandles (which can be matched by 
any descriminated pointer);' they check at runtime for the appropriate stream type. 

Error conditions are reported in a fashion independent of the particular stream type, using the 
following definitions (not a11 error codes are applicable to all stream types): 

_ .... _-_ .. _-------------
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StreamError: SIGNAL [stream: StreamHandle, error: StreamErrorCode]; 

StreamErrorCode: TYPE = { 
St reamType, St reamAccess, St reamOpe ration, 
St reamPosition, St reamEnd, St reamBug} ; 
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As the definition implies, each stream object contains procedures that implement the standard 
stream operations, as described below (s is a StreamHandle, i is an item of the appropriate type, 
and "code error" means that SIGNAL StreamError[ s, code] is raised): 

reset[ s] restores the stream to some initial state, generally as close as possible to the state 
it is in just after it is created. 

get[ s] returns the next item; StreamAccess error if s cannot be read or if endof[ s] is 
true before the call. 

putback[ s, i] modifies the stream so that the next get[ s] will return i and leave s in the 
state it was in before the putback. 

put[ s, ij writes i into the stream as the next item; StreamAccess error if the stream 
cannot be written; StreamEnd error if there is no more space in the stream. . 

endof[ s1 TRUE if there are no more items to be gotten from s. For output streams, endof 
is device· dependent. 

destroy[ 5] destroys s in an orderly way~ freeing the space it occupies. Note that this has 
nothing to do with deleting any underlying data structures or processes associated with the 
stream (like a disk file, for example, or the keyboard process). 

Each of these operations is defined more precisely in the descriptions of the individual stream 
types which appear separately. All of the stream routines produce the StreamType error when 
the variant of the StreamObject they are passed is not what they are expecting. See the Disk 
Streams, Display, and Keyboard sections for details of specific stream types. 

The Other variant of a StreamObject is provided so that clients can easily provide other types of 
streams using the same standard set of operations. The data field of an Other StreamObject 
should point to any additional data required by the particular stream. Clients with more than 
one type of Other stream should include a type code in this data (probably as a variant record). 

-----------------.--- ._ ....... "-,,-----_ ........ ,,._. __ .. -.. -
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This module contains procedures that implement various string operations. The necessary TYPE 
and PROCEDURE declarations appear in STRINGOEFS and are described below. (Constants defining 
word size, character size, etc. are in ALTODEFS.) 

SubStringDescriptor. TYPE = RECORD [ 

base: STRING, 

offset, length: CARDINAL]; 

SubString: POINTER TO SubStringDescriptor, 

A SubStringDescriptor describes a region within a string. The first character is 
baser offset] and the last character is baser offset i-Iength- 1] . 

Wo rdsForSt ring: PROCEDURE [nchars: CARDINAL] RETURNS [CARDINAL]; 

Calculates the number of words of storage needed to hold a string of length nchars. The 
value returned includes any system overhead for string storage. 

String Construction 

AppendChar. PROCEDURE [s: STRING, c: CHARACTER]; 

Appends the character c to the end of the string s; s,length is updated; s.maxlength is 
unchanged. 

AppendString: PROCEDURE [to, from: STRING] ; 

Appends the string from to the end of the string to; to.length is updated; to.maxlength is 
unchanged. 

AppendSubString:' PROCEDURE [to: STRING, from: SubString]; 

Appends the substring in from to the end of the string in to; to.length is updated; 
to.maxlength is unchanged. 

StringBoundsFault: SIGNAL [s:· STRING] RETURNS [ns: STRING]; 

An attempt was made to increase the length of s to be larger than s.maxlength. The catch 
phrase should return a string ns with more room . 

.. ........ _-_ .... _--------
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DeleteSubString: PROCEDURE [s: SubString]; 

Deletes the substring described by s from the string s.base; s.base.length is updated; 
5.base.maxlength is unchanged. 

String Comparison 

EqualString, EqualStrings: PROCEDURE [s1, 52: STRING] RETURNS [BOOLEAN] ; 

Returns TRUE if 51 and s2 contain exactly the same characterS'. 

EquivalentString, EquivalentStrings: PROCEDURE [51, 52: STRING] RETURNS [BOOLEAN]; 

Returns TRUE if s1 and s2 contain the same characters except for case shifts. Note: 
strings containing control characters may flot be compared correctly. 

EqualSubString, EqualSubStrings: PROCEDURE [s1, s2: SubString] RETURNS [BOOLEAN]; 

Analogous to EqualString and EqualStrings. 

EquivalentSubString, EquivalentSubStrings: PROCEDURE [s1, s2: SubString] RETURNS [BOOLEAN]; 

Analogous to EquivalentSlring and EquivalentStrings. 

String to Binary Conversion 

StringToNumber: PROCEDURE [s: STRING, radix: CARDINAL] RETURNS [UNSPECIFIED]; 

The characters of 5 are interpreted as a number whose value is returned. radix is used in 
the con version unless the liB" or "0" notation is used to force octal or decimal. Supplying 
radix values of other than 8 or 10 is not supported. 

StringToDecimal: PROCEDURE [s: STRING] RETURNS [INTEGER]; 

Calls StringToNumber[ s, 10]. 

StringToOctal: PROCEDURE [s: STRING] RETURNS [UNSPECIFIED]; 

Calls StringToNumber[ s, 8]. 

StringToLongNumber: PROCEDURE [s: STRING, r?,dix: CARDINAL] RETURNS [LONG INTEGER] ; 

The characters of s are interpreted as a LONG INTEGER whose value is returned. radix is 
used in the conversion unless the "B" or "0" notation is used to force octal or decimal. 
Supplying radix values of other than 8 or 10 is not supported. 

InvalidNumber: SIGNAL; 

A string is not a valid number if it is empty or contains characters other than digits (a 
leading '. and trailing '8 or '0 with scale factor are allowed). 
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Binary to String Conversion 

AppendNumber: PROCEDURE [5: STRING, n, radix: CARDINAL]; 

The value of n is converted to text using radix and appended to 5; radix should be in the 
j nterval [2 .. 36]. 

AppendDecimal: PROCEDURE [5: STRING, n: INTEGER] ; 

IF n < 0 THEN AppendChar[ s, '.]; AppendNumber[ s, ABS[ n], 10]. 

AppendOctal: PROCEDURE [s: STRING]; 

AppendNumber[ s, n, 8]; AppendChar[ s, 'B]. 

AppendLongNumber: PROCEDURE [s: STRING, n: LONG INTEGER, radix: CARDINAL]; 

The value of n is converted to text using radix and appended to 5; radix should be in the 
interval [2 .. 36] . 

. "._------"_ .. _,."."."",, .... _._ ........ _ .. _-_._ .•.. -•. _------------------------
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TIMECONVERT contains procedures that implement various operations on dates and times. The 
necessary TYPE and PROCEDURE declarations appear in TIMEDEFS and are described below. 

PackedTime: TYPE = InlineDefs.LongCARDINAL; 

A PackedTime is the number of seconds since midnight January 1, 1901 GMT. 

Fine point: a PackcdTimc is not a LONG INTEGER bccausc the numbcr of scconds has alrcady cxceeded 231). 

DefaultTime: PackedTimej 

UnpackedTime: TYPE = RECORD [ 

year: [0 .. 2050], years less than 1901 are not possible 
month: [O .. 12}, January = 0 
day: [0 .. 31], first day of month = 1 
hour: [0 .. 24), 
minute: [O .. 60}, 
second: [0 .. 60}, 
weekday: [0 .. 6], - - Monday = 0 
zone: [- 12 .. 12], - - Pacific = 8 

. dst: BOOLEAN]; 

CurrentDayTime: PROCEDURE RETURNS [PackedTime]; 

Returns the current date and time in packed format. 

UnpackDT: PROCEDURE [PackedTime] RETURNS [UnpackedTime]; 

Converts a packed format time to a more convenient unpacked format. If th~ argument 
is DefaultTime, the current time is used. 

PackDT: PROCEDURE [unp: UnpackedTime, computeDST: BOOLEAN] RETURNS [PackedTime]; 

Converts unp into packed format. If computeDST is TRUE, the time zone and daylight 
savings time are computed according to local conventions rather than taken from unp. If 
any of the fields of unp contain illegal values, PackDT will signal InvalidTime. 

InvalidTime: ERROR; 

PackDT has discovered illegal values in the unpacked time. 

AppendDayTime: PROCEDURE [s: STRING, u: UnpackedTime]; 

Con verts u to a text string of the form 12- Jan-78 14:56 and appends it to s. 
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AppendFuIlDayTime:. PROCEDURE [s: STRING, u: UnpackedTime]; 

Like AppendDayTime except that the time zone is included, e.g. 1- May-78 14:56 PDT. 
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All traps generated by Mesa are converted into signals or errors of the same name. Except for 
the parity error and stack error traps, all of the signals described below are related to specific 
language features and are described in more detail in the lvlesa Language A1anual (see the index). 

StartFault: SIGNAL [dest: GlobaIFrameHandle]; 

An attempt was made to start or restart the frame dest, but it is not a valid global frame. 
Usually this means that a module or program was not bound, a program being restarted 
docs not STOP, or a module that has parameters is being started as a result of a start trap. 

ControlFault: SIGNAL [source: FrameHandle] RETURNS [ControILink]; 

An attempt was made to transfer to a null control link while executing in the frame 
source. Usually this means some external links have been clobbered. This signal can be 
resumed with a control link that will be used to retry the transfer. 

UnboundProcedure: SIGNAL [dest: ControlLink] RETURNS [ControILink]; 

An attempt was made to transfer to dest but it had an unbound tag. Usually this means 
some external links have not been bound or the GFT entry of dest is null (probably a 
deleted module). This signal can be resumed with a control link that will be used to retry 
the transfer. 

LinkageFault: ERROR; 

A transfer has been attempted through a port that has not been connected to some other 
port or procedure (the link field of the port was null). 

PortFault: ERROR; 

A transfer has been attempted to a port which is not pending (the frame field of the 
destination port is null). This error is used to handle the startup transients common in a 
configuration of coroutines. 

ParityError: SIGNAL [address: POINTER]; 

A parity error has occured in the word pointed to by address. 

PhantomParityError: SIGNAL; 

'rhe parity error process was started, but a sweep through memory found no errors. 

.. ' ... _ ....... __ ...... _._ ..... _----------- ------------ ._--_ .. _._ .. _--_ .. __ ._ ................ -
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SlackError: SIGNAL [FrameHandle]; 

The stack has eithcr ovcrflowcd or undcrflowcd while cxccuting in the dcsignatcd frame. 
Usually this mcans that either some code has bccn smashcd or some extcrnal link is 
incorrcct. 

Fine point: external links may be incorrect because the user forgot to rebind after a recompilation, or 
procedure variables were incorrectly LOOPHOLED. 
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Note: This document describes facilities used ill Nlesa systenls released be/ore Alesa 4.0. This 
package is being phased out and is ILO longer supported. The package WINDOWPACKAGE is 
available to those who wish to use it during a transition to other display facilities. 

The purpose of the window package is to provide the basic facilities for a wide range of user 
requirements in dealing with the bitmap display. Since the subject of display illusions has been 
one of the most active and innovative, these facilities have been built in such a way as to support 
the currently known popular ways of dealing with the display and hopefully will provide the 
primitives for yet more powerful facilities. This documentation is divided into the following 
sections: 

Bitmaps 
Rectangles 
Display Streams 
Windows 
Menus 
Selections 
Fonts 

The window package modules arc divided into two major sections: those that deal with the 
hardware or physical characteristics of the display and those that use them. Bitmaps and 
Rectangles arc intended to provide al1 of the lower level facilities required to support the' display, 
while Display Streams, Windows and Menus arc built using these primitives. Facilities are 
provided for creating and manipulating bitmaps and rectangles within them, for associating 
streams and/or windows with rectangles, and for displaying and marking menus. 

Bitmaps 

The most primitive objects in the window package arc bitmaps. A BitmapObject contains all the 
data about the physical characteristics of an actual display bitmap (suitable for displaying), which 
is defined (in RECTANGLEDEFS) as follows: 

BMHandle: TYPE = POINTER TO BitmapObject; 

BitmapObject: TYPE = RECORD [ . 

link: BMHandle, # NIL iff being displayed 
rectangles: Rp'tr, list of rectangles for this map 
dcb: DCBptr, address of block to be used for DCB 
addr: BMptr, its address 
words: CARDINAL, size of map (in words) 
wordsperline: [O .. maxwordsperline], 
xO: xCoord, X,y of upper left corner 
yO: yCoord, 
width: xCoord, in bits (but even words) 

-------------------------_._-_ .... _._-_ .... -.. _-----------
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height: yCoord, 
indenting: [0 .. 778], 
resolution: restype, 
background: backgtype]; 

in real scan Jines 
in units of 16 bits 

where the above TYPES are defined as follows: 

restype: TYPE = {high, low}; 
bacl<gtype: TYPE = {white, black}; 
xCoord: TYPE = [0 .. 606] ; 
yCoord: TYPE = [0 .. 808] ; 

Initially, the window package establishes a default bitmap, which is, obtained by calling: 

GetDefaultBitmap: PROCEDURE RETURNS [BMHandle]; 

New bitmaps may be created by calling: 

CreateBitmap: PROCEDURE [pagesfonnap, wordsperline: CARDINAL] RETURNS [BMHandle]; 
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This procedure creates a BitmapObject, initializes it, allocates the requested space for the bitmap 
and initializes the map to all zeros. It also allocates a DCB for this map and initializes it in 
anticipation of being displayed. 

1\ bitmap is destroyed by calling: 

Destroy8itmap: PROCEDUF:tE [mapdata: BMHandle] RETURNS [POINTE,R]; 

Before destroying a bitmap, all rectangles contained within it must be destroyed; otherwise, 
you will get the signal 

BitmapError: SIGNAL [bitmap: BMHandle, error: BitmapErrorCode]; 

BitmapE rro rCode: TYPE = {BitmapOpe ration} ; 

BitmHp Manipulation 

The following routines are provided for altering and manipulating bitmap objects in a uniform 
way. You may alter the size and/or shape of a display bi tmap by calling: 

ReallocateBitmap: PROCEDURE [mapdata: BMHandle, pagesfonnap, wordsperline: CARDINAL]; 

This procedure may also be used to deallocate the memory used for a bitmap and subsequently 
reallocate it. 

If you decide to alter any of the fields of a bitmap object and wish to have the effect of that 
alteration reflected in the hardware (e.g. change background from white Ito black) call: 

Update8itmap: PROCEDURE [mapdata: BMHandle] RETURNS [DCBptr]; 

The above call returns the real DC'B address for the speci ned BitmapObject because DCB's 
(as required by the hardware) ITlllst be even word aligned and the field in the 
BilmapObject mayor may not be aligned. 



Alto/Mesa Window Package 73 

The following two procedures are supplied to actually di~play (undisplay) a bitmap: 

DisplayBitmap: PROCEDURE [mapdata: BMHandle]; 

UnDisplayBitmap: PROCEDURE [mapdata: BMHandle]; 

The followi ng two procedures turn the whole display off and on: 

DisplayOff: PROCEDURE [backgtype]; 

DisplayOn: PROCEDURE; 

When the display is off the memory occupied by the default bitmap and font is released and the 
screen is left white or black according th the parameter. DisplayOn will reallocate the bitmap but 
will not redisplay the old data (sec RepaintDisplayWindows below). 

Rectangles 

Rectangles describe arbitrary rectangular regions within a bitmap. Together with bitmaps, 
rectangles and the procedures for manipulating them implement the most primitive functions of 
the window package. (Definitions are in RECTANGLEDEFS) 

Rptr: TYPE = POINTER TO Rectangle; 

Rectangle: TYPE = RECORD [ 

link: Rptr, 
visible: BOOLEAN, 

options: ROptions, 
bitmap: BMHandle, 
xO, width, cw: xCoorcl, 
yO, height, ch: yCoord]; 

ROptions: TYPE = RECORD [ 

Notelnvisible: BOOLEAN, 

NoteOverflow: BOOLEAN]; 

relative to bitmap origin 
cw/ch are clipped width/height 

•• SIGNAL if rectangle off bitmap 
SIGNAL if storing outside 

New rectangles are created by calling the procedure: 

CreateRectangle: PROCEDURE [bitmap: BMHandle, xO, width: xCoord, yO, height: yCoorcl] 
RETURNS [Rptr]; 

Writing of text at arbitrary locations within a rectangle is accomplished by: 

WriteRectangleChar: PROCEDURE [ 

rectangle: Rptr, x: xCoorcl, y: yCoord, char: CHARACTER, ptont: FAptr] 
RETURNS [xCoord, yCoord]; 

WriteRectangleString: PROCEDURE [ 

rectangle: Rptr, x: xCoord, y: yCoorcl, str: STRING, ptont: FAptr] 
RETURNS [xCoord, yCoord]; 

where x and yare· relati ve to the rec/allg! e origin. If the rectangle is not visi hIe (e.g. outside the 

----------------------- -_ ... _.,. __ ._._-, ........ _." .. , .. ,._---, .. _-



Alto/lVlcsa \Vindow Package 74 

bounds of the bitmap) or x or y is outside the rectangle then one of the SIGNALS NotVisible, 
RightOverfiow or BottomOverflow is generated. 

The following procedures will handle c1ipping situations for rectangle overflow either to the right 
or off the bottom. In the current implementation they will not allow a rectangle to either go off 
the top or to the left of a bitmap. 

Rectangles may be moved or their size altered by invoking: 

MoveRectangle: PROCEDURE [rectangle: Rptr, x: xCoord, y: yCoord]; 

GrowRectangle: PROCEDURE [rectangle: Rptr, width: xCoord, height: yCoord]; 

where x, y, width and height are relative to the bitmap origin. 

Rectangle Utilities 

The following procedures implement commonly used operations on rectangles. They are by no 
means a complete set but are simply the ones used in providing the basic window package 
facilities. 

Coordinates are relative to the rectangle origin. 

DrawBoxlnRectangle: PROCEDURE [rectangle: Rptr, xO, width: xCoord, yO, height: yCoord]; 

draws a rectangular box with lines of width one inside the supplied rectangle. 

ScroliBoxlnRectangle: PROCEDURE [ 
rectangle: Rptr, xC, width: xCoord, yO, height: yCoord, incr: INTEGER]; 

will scroll the rectangular region within the supplied rectangle defined by xO, yO, width, 
and height either up or down as specified by incr (+ = up). 

InvertBoxlnRectangle: PROCEDURE [rectangle: Rptr, xO, width: xCoord, yO, height: yCoord]; 

will video reverse the rectangular region within the supplied rectangle defined by xO, yO, 
Width, and height. 

ClearBoxlnRectangle: PROCEDURE [ 

rectangle: Rptr, xC, width: xCoord, yO, height: yCoord, gray: GrayPlr]; 

will clear the rectangular region with in the supplied rectangle defi ned by xO, yO, width, 
and height to the supplied gray pattern (e.g. 0 = c1ear -1 = black etc.). 

The display faciHties allow you to alter both the bitmap and the position of a rectangle within a 
bitmap such that it is possible for a rectangle to be /lol visible (entirely outside the bounds of the 
bitmap). You may determine if a rectangle is visible by calling 

IsRectangleVisible: PROCEDURE [rectangle: Rptr] RETURNS [BOOLEAN]; 
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Exceptional Conditions 

The fo]]owing exception conditions arc optionally reported to the user based upon the setting of 
the rectangle option flags Notelnvisible and NoteOverfiow. 

RectangleError: SIGNAL [rectangle: Rptr, error: RectangleErrorCode]; 

RectangleErrorCode: TYPE = {RightOverflow, BottomOverflow, NotVisible}; 

Coordinate Conversion Routines 

The following procedures allow you to convert between cursor, rectangle and bitmap coordinates. 
They worry about indenting and other displayed bitmaps. 

CursorToMapCoords: PROCEDURE [mapdata: BMHandle, x: xCoord, y: yCoord] 
RETURNS [xCoord, yCoord]; 

Converts the cursor coordinates (display origin relative) to bitmap coordinates (bitmap 
origin relative). 

RectangleToMapCoords: PROCEDURE [rectangle: Rptr, x: xCoord, y: yCoord] 
RETURNS [xCoord, yCoord]; 

Converts rectangle coordinates (rectangle origin relative) to bitmap coordinates' (bitmap 
origin relative). 

CursorToRecCoords: PROCEDURE [rectangle: Rptr, x: xCoord, y: yCoord] 
RETURNS [xCoord, yCoord]; 

Converts cursor coordinates (display origin relative) to rectangle coordinates (rectangle 
origin rclati ve). 

Display Streams 

Display streams arc provided in the window package to perform teletype simulation operations 
that arc commonly associated with display based systems. Display streams arc associated with a 
previously created rectangle at stream creation time. For a more complete desciption of streams 
see the Streams documentation. The window package comes equipped with a 
DefaultDisplayStream. Interpretation of the standard stream operations is as follows: 

reset[ s] is a no- OPe 

get[ s] produces a StreamAccess error. 

putback[ s,i] produces a StreamAccess error. 

pul[ s,i] writes the CHARACTER i in the next character position. Options arc provided for 
line wrapping/truncation and scrolling/discarding. 

endof[ s] produces a StreamAccess error. 

destroy[ s] destroys s in an orderly way, freeing the space it occupies. If s is the default 
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display stream, the StreamOperation error results. 

Initially, the default display stream is defined by a rectangle which occupies the entire default 
bitmap. The DisplayHandle is returned by the procedure 

GetDefaultDisplayStream: PROCEDURE RETURNS [DisplayHandle]; 

Any number of display streams may be created, usi ng the procedure 

CreateDisplayStream: PROCEDURE [rectangle: Rptr] RETURNS [DisplayHandle]; 

where-rectangle is a pointer to a rectangle object associated with a bitmap. It should be noted 
that display streams by themselves provide no facilities for dealing with rectangles that overlap 
(e.g. the characters are simply OR'ed together). However, facilities are provided by windows for 
dealing with this situation in an orderly manner. 

The following procedures implement backspace character and line functions: 

ClearDisplayChar. PROCEDURE [stream: StreamHandle, char: CHARACTER] ; 

ClearCurrentLine: PROCEDURE [stream: StreamHandle]; 

ClearDisplayLine: PROCEDURE [stream: StreamHandle, line: CARDINAL]; 

The requirement to pass the character to be erased in ClearOisplayChar is necessary because the 
stream retains no memory of what characters were displayed. 

Windows 

Windows provide a uniform mechanism for managing the data (text or bit arrays) contained in 
rectangles. Windows and the supplied procedures are designed to allow the user to recreate or 
reposition a view in a rectangle i.n a standard manner. (Definitions are in WINDOWDEFS) 

WindowType: TYPE = {clear, random, scratch, file, scriptfile}; 

WindowHandle: TYPE = POINTER TO DisplayWindow; 

DisplayWindow: TYPE = RECORD [ 

link: WindowHandle, 
type: WindowType, 
name: STRING, 

menu: MenuHandle, 
displayproc: PROCEDURE [WindowHandle], 
rectangle: Rptr, 
ds: DisplayHandle, 
ks: St reamHandle, 
file: DiskHandle, 
fileindex: St reamlndex, 
tempindex: Streamlndex, 
eofindex: St reamlndex, 
selection: Selection]; 

--------------------_._--_._._ .. _-_ ..... __ ." 



Alto/Mesa Window P~lcknge 

Selection: TYPE = RECORD [ 

leftx, righlx: xCoord, 
left line, rightline: CARDINAL, 

leftindex, rightindex: Slreamlndex]; 

New display windows may be created by calling 

CreateDisplayWindow: PROCEDURE [ 

type: WindowType, r: Rptr, ds: DisplayHandle, ks: StreamJiandle, name: STRING] 

RETURNS [WindowHandle]; 
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Conversely, display windows may be destroyed and all data associated with them released by 
invoking 

DestroyDisplayWindow: PROCEDURE [w: WindowHandle]; 

It is often desirable to be able to transform one type of window into another (e.g. load a file into 
a scratch window). The following procedure undoes the old attributes and sets up new ones: 

AlterWindowType: PROCEDURE [w: WindowHandle, type: WindowType, name: STRING]; 

Refreshing both the border and content of a window is accomplished via the following 
procedure. Actual content refreshing is accomplished by dispatching to a user supplied (or 
defaul ted) procedure. 

PaintDisplayWindow: PROCEDURE [w: WindowHandle]; 

The concept of a window. being current (e.g. on top) is central to this implementation of display 
windows. Windows arc maintained in a ring in the order they were last current. To make a 
window current (which also refreshes its contents) call: 

SelCurrentDisplayWindow: PROCEDURE [w: WindowHandle]; 

At any point you may determine which window is current by calling: 

GetCurrentDisplayWindow: PROCEDURE RETURNS [WindowHandle] ; 

If the current window is type scratch or scriptfile, calling: 

BlinkCurso r. PROCEDURE RETURNS [BOOLEAN]; 

will blink a software "cursor" at the position where the next character will be displayed. (This 
software cursor is a property of windows and should not be confused with the hardware cursor 
which is a part of the display hardware.) Each call changes the state of the cursor from "on" to 
"off" or vice versa. BlinkCursor returns TRUE if the last call changed the cursor state to on. The 
cursor is always turned off before a character is displayed or erased and before the window is 
moved or repainted. 

To determine which window (if any) the hardware cursor may be in call: 

•......... _ .......... -... __ .. _------------------------.----
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FindDisplayWindow: PROCEDURE [X: xCoord, y: yCoord] 
RETURNS [Windowl-landle, xCoord, yCoord]; 
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Coordinates are cursor coordinates (display origi n relative). If WindowHandle is NIL then the 
supplied x, yare not in any window. If a non- NIL WindowHandle is relurned then the x, yare 
converted into rectangle coordinates (rectangle origin relative) and returned also. 

For file type windows you may alter the file being displayed by invoking: 

SetFileForWindow: PROCEDURE [w: WindowHandle, name: STRING]; 

SetFileHandleForWindow: PROCEDURE [w: WindowHandle, f: Filel-landle, name: STRING]; 

Scratch, scriptfile and file type windows use a stream to manage their data contents. You may 
reposition the displayed contents of these windows by calling: 

SeUndexForWindow: PROCEDURE [w: WindowHandle, index: Streamlndex]; 

SetPositionFo rWindow: PROCEDURE [w: WindowHandle, position: CARDINAL]; 

Exceptional Conditions 

In general the procedures implementing windows do not generate SIGNALS or ERRORS but rather 
attempt to muddle through whatever nonsense you supplied or tried to do. This results in 
coercing coordinates and turning funny calls into NOPs ,in most cases. 

Menus 

Menus supply a uniform command specification facility. The current implementation is very 
simple and just provides for a correspondence between a keyword and a procedure to be invoked 
if that key word is selected. The display algorithm and selection technique arc built- in. 
(Definitions are in MENUDEFS) 

MenuHandle: TYPE = POINTER TO MenuObject; 

MenuObject: TYPE = RECORD [ 

link: MenuHandle, 
index: INTEGER, 

width: xCoord, 
rectangle: Rptr, 
menuseg: FileSegmentHandle, 
dataseg: FileSegmentHandle, 
array: MenuArray]; 

MenuArray: TYPE = DESCRIPTOR FOR ARRAY OF Menultem; 

Menultem: TYPE = RECORD [ 

keywo rd: STRING, 

proC: PROCEDURE [UNSPECIFIED, xCoord, yCoord]]; 

New MenuObjects are created and destroyed by calling: 
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CreateMenu: PROCEDURE [array: MenuArray] RETURNS [MenuH~ndle]; 

DestroyMenu: PROCEDURE [menu: MenuHandle]; 

A menu is actually displayed on the display screen by calling: 

DisplayMenu: PROCEDURE [menu: MenuHandle, mapdata: BMHandle, x: xCoord, y: yCoord]; 

Coordinates are bitmap origin relative. This procedure saves the contents of the bitmap to be 
overlayed if the size is not too big, so it may be restored later. 

To take a menu down and restore the previous contents of the bitmap call: . 

ClearMenu: PROCEDURE [menu: MenuHandle]; 

Items in a displayed menu are marked as selected by invoking: 

MarkMenultem: PROCEDURE [menu: MenuHandle, index: INTEGER]; 

The current implementation assumes that only one menu item will be marked at a time. 
Therefore simply marking a new item will ullmark the currently marked item (if any). Marking 
is currently done by video reversal. 

Exceptional Conditions 

There is currently no checking to ensure that you do not attempt to clear non- displayed menus 'or 
other such nonsense. If you do you are on your own. 

Selections 

A selection is associated with. each window. Whenever the window is refreshed, the current 
selection gets updated. (Definition~ are in WINDOWDEFS) 

To find out the line number, horizontal position, width and stream index of the character that is 
located at a hardware cursor (display relative) position, call: 

ResolveBugToPosition: PROCEDURE [w: WindowHandle, x: xCoord, y: yCoord] 
RETURNS [CARDINAL, xCoo rei, CARDINAL, 5t reamlndex] ; 

You can get the current selection of a window by calling: 

Get5election: PROCEDURE [w: WindowHandle] RETURNS [STRING]; 

which returns the text of a selection in a string allocated from the Mesa system heap (see the 
Storage documentation). 

The old selection is unmarked and the new selection is marked by calling: 
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MakeSelection: PROCEDURE [w: WindowHandle, sel: POINTER TO Selection]; 

A selection is video reversed by calling: 

MarkSelection: PROCEDURE [w: WindowHandle]; 

The current selection of a window that is being refreshed is updated (ie. checked for visibility) 
by calling: 

UpdateSelection: PROCEDURE [w: WindowHandle]; 

Fonts 

Font procedures assume the standard font format (".AI" files). Only the most simple font 
procedures are supplied as follows. See RECTANGLEDEFS for more details. 

ComputeCharWidth: PROCEDURE [char: CHARACTER, font: POINTER] RETURNS [CARDINAL]; 

GetOefaultFont: PROCEDURE RETURNS [FAptr: CARDINAL]; 

returns the default font. 

LoadFont: PROCEDURE [segment: FileSegmentHandle] RETURNS [p: Fptr]; 

swaps in and locks the font segment. 

GetFont: PROCEDURE [filename: STRING] RETURNS [FileSegmentHandle] ; 

allocates space and creates a segment for a font. 

Starting the Window Package 

The window package requires startup parameters. The following modules must be explicitly 
sTARTed: 

RectangleDefs.RectanglesB: PROGRAM [pagesfonnap, mapwordsper1ine: CARDINAL]; 

pagesfonnap and mapwordsper1ine define the initial size and shape of the default bitmap. Mesa 
3.0 used pagesfonnap: 40, mapwordsper1ine: 30. 

WindowOefs. WindowsB: PROGRAM [STRING]; 

specifying the n~me of the default window (which is a scriptfile window). 



PUOLIC SYMBOLS FOR 
A1Font Allocator AllocDefs AltoOefs AltoFileDefs BcdDefs OcdMerge OcdMergeDefs BcdTab BcdTabDefs BFS 
BFSDefs OinaryOefs BitBltDefs BootDefs CheckPoint ControlDefs CoreSwapDefs DebugFTPOeFs DebugNub 
DebugRealDefs DebugUsefulDefs DebugXMDefs Directory DirectoryDefs DiskDefs DisklO DiskKO DiskKDDefs 
Display DisplayControl DisplayDefs Double DoubleDefs Files FontDefs FrameDefs FSP FSPDefs ImageDefs 
InlineOefs 10Ders Keyboard KeyDefs KeyStreams Loader LoaderBcdUtilDefs LoaderBcdUtilities LoaderDefs 
LoaderUtilities LoaderUtilityDefs LoadState LoadStateDofs MakeImage MakelmageUtilities MenuDefs Menus 
MiniNub MiscDefs Miscellaneous MIUtilityDefs NonResident NovaOps NubControl NucleusDefs OsStaticDefs 
Process ProcessDefs RectangleDefs RectanglesA RectanglesO Resident RunImage SDDefs SegmentDefs Segments 
Signaller StreamDeFs StreamlO StreamsA StreamsB StringDefs Strings Swapper SymbolCache SymbolTable 
SymbolTableDefs SymDefs SymTabDeFs SystemDefs SystemDisplay TableDefs TimeConvert TimeDefs TrapDefs 
UnNewConfig Wart WarWefs WindowDeFs WindowsA WindowsB 

Abort: [ProcessDefs] PROCEDURE [UNSPECIFIED] 
Abort: [Process] PROCEDURE [process: UNSPECIFIED] 
Aborted: [ProcessDefs] SIGNAL 
Aborted: [Process] SIGNAL 
AbortMasn: [ImageDeFs] PROCEDURE 
accessOffset: [ControlDefs] CARDINAL=O 
AccessOptions: [SegmentDefs] TYPE=[O .. 7] 
AccessOptions: [StreamDefs] TYPE=AccessOptions 
AcquireSymbolTnble: [SymbolCache] PROCEDURE [handle: SymbolTableHandle] RETURNS [base: 

SymbolTableBase] 
AcquireSymbolTable: [SymbolTableDefs] PROCEDURE [handle: SymbolTablellandle] RETURNS [SymbolTableBase] 
ActOnPages: [BFSDefs] PROCEDURE [arg: POINTER TO update DiskRequest] RETURNS [page: PageNumber, bytes: 

CARDINAL] 
ActOnPages: [BFS] PROCEDURE [arg: POINTER TO update DiskRequest] RETURNS [page: PageNumber, ~ytes: 

CARDINAL] 
AddCleanupProcedure: [lmageDefs] PROCEDURE [POINTER TO CleanupItem] 
AddCleanupProcedure: [Miscellaneous] PROCEDURE [item: POINTER TO CleanupItem] 
AddCommnnd: [DebugUsefulDefs] PROCEDURE [tag: STRING, proc: PROCEDURE] 
AddFetch: [DebugFTPDefs] PROCEDURE [FetchHandle] 
AddFileName: [LoaderUtilities] PROCEDURE [file: FTIndex] 
AddFileName: [LoaderUtilityDefs] PROCEDURE [filename: FTIndex] 
AddFileRequest: [lmageDefs] PROCEDURE [POINTER-TO FileRequest] 
AddFileRequest: [MakelmageUti1ities] PROCEDURE [r: POINTER TO FileRequest] 
AddFileRequest: [MIUtilityDefs] PROCEDURE [r: POINTER TO FileRequest] 
Addlmport: [BcdMerge] PROCEDURE [link:Contro1Link] RETURNS [ControlLink] 
AddNowImport: [BcdMerge] PROCEDURE [link: Control Link] RETURNS [Control Link] 
AddNotify: [Allocator] PROCEDURE [proc: TableNotifier] 
AddNotify: [TableDefs] PROCEDURE [proc: TableNotifier] 
Address: [AltoDefs] TVPE=[O .. 177777B] 
AddressFromPnge: [SegmentDefs] PROCEDURE [p: PageNumber] RETURNS [POINTER] 
AddressFromPage: [Swapper] PROCEDURE [p: PageNumber] RETURNS [POINTER] 
AddSwnpStratogy: [A1locDefs] PROCEDURE [strategy: POINTER TO SwapStrategy] 
AddSwnpStrategy: [Swappor] PROCEDURE [strategy: POINTER TO SwapStrategy] 
AddToNewZone: [FSPDeFs] PROCEDURE [z: ZonePointer, base: POINTER, length: BlockSize. deallocate: 

Deallocator] 
AddToNawZone: [FSP] PROCEDURE [z: ZonePointer. base: POINTER, length: BlockSize, deallocate: 

Deallocator] 
AddToZone: [FSPDefs] PROCEDURE [z: ZonePointer, base: POINTER, length: B1ockSize] 
AddToZone: [FSP] PROCEDURE [z: ZonePointer, base: POINTER, length: B1ockSize] 
Alloc: [ControlDeFs] PROCEDURE [CARDINAL] RETURNS [POINTER] 
Allocate: [Allocator] PROCEDURE [table: TableSelector, size: CARDINAL] RETURNS [OrderedTablelndex] 
Allocato: [Tab1eDefs] PROCEDURE [table: TableSelector, size: CARDINAL] RETURNS [OrderedTableIndex] 
AllocatoHeapNode: [FSP] PROCEDURE [nwords: CARDINAL] RETURNS [p: POINTER] 
AllocntoHenpNode: [SystemDefs] PROCEDURE [nwords: CARDINAL] RETURNS [p: POINTER] 
AllocnteHenpString: [FSP] PROCEDURE [nchars: CARDINAL] RETURNS [STRING] 
All ocnteHeapString: [Sys tomDefs] PROCEDUIlE [nchars: CAIWINAL] RETURNS [STRING] 
All ocateObject: [BootDe fs] PROCEDUIlE [CARDINAL] R ETUIlNS [Obj ectlland1 e] 
All ocateObject: [Swapper] PROCEDURE [s i ze: CAIlDINAL] RETUIlNS [Objectllandle] 
AllocntaPages: [Segments] PROCEDURE [npages: CAIlDINAl] RETUIlNS [POINTER] 
A1locatePages: [SystemDoFs] PROCEDURE [npages: CAIlDINAL] RETUIlNS [baso: POINTER] 
AllocnteResidantPages: [Segm~nts] PROCEOUIIE [npages: CAHOINAL] HETUIlNS [POINTER] 
All ocatoRes identPnges: [Sys temDofs] PIlOCEDlJllE [npages: CAIHHNAL] nETUHNS [base: POINTER] 
All ocatoRas identSegment: [Segments] PIlOC[lJUIl E [nwo rds: CAlli» NAL] nETUHNS [POINTER] 
All oCllteResidontSegment: [Sy s temDe Fs] PIWCEOUnE [nwords: CAllDINAL] nET unNS [base: POINTER] 
AllocatoSogment: [Segments] PHOCEDUHE [nwords: CAIlDINALl UETUHNS [POINTER] 
AllocnteSegment: [SystomDefs] PROCEDUIlE [nwords: CAIlDINAl] HEIUIlNS [base: POINTER] 
Al1ocntoSingleModule: [LoaderUtilities] PROCEDURE [loadee: OcdOase. frame1inks: BOOLEAN] RETURNS 

[framo: POINTER] 
AllocnteS1ngloModule: [LoaderUL111tyDefs] PROCEDURE [loadee: OcdOase, framelinks: BOOLEAN] RETURNS 



[POINTER] 
AllocationVector: [ControlDefs] TVPE=ARRAY [0 .. 21] OF AVItem" 
A11ocationVectorSize: [ControlDefs] CARDINAL=22 
Al1ocHandle: [A11ocDefs] TVPE=POINTER TO AllocObject 
All oclnfo : [All ocDe fs] TVPE=RECOIlD[unused: [0 .. 511], effort: {hard, easy}, direct ion: {topdown. 

boLtomup}, request: {initial. ret"y}, class: {frame, code, table, other}, swapunlocked: BOOLEAN. 
compact: BOOLEAN] 
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A11ocObject : [All oCDefs] TVPE=HECOHD[ ava i1: PROCEDUIlE [page: PageNumber, info : All ocInfo] RETURNS 
[BOOLEAN], status: PIWCEDURE [page: PageNumber] RETURNS [seg: Segmenlllandle, status: PageS tate] • 
update: PROCEDURE [base: PageNumber, pages: PageCount, status: PageState, seg: Segmentllandl e]. 
alloc: PROCEDURE [base: PageNumber, pages: PageCount, seg: SegmentHandle, info: A11ocInfo] RETURNS 
[P ag eNumb e r]] 

Al1ocTag: [ControlDefs] TYPE={frame, empty, indirect, enable} 
AllReasons: [ImageDers] CARDINAL=177777B 
AlterWindowType: [WindowDefs] PROCEDURE [WindowHandle, WindowType, STRING] 
AlterWindowType: [WindowsB] PROCEDURE [w: WindowHandle, type: WindowType, name: STRING] 
AltoVersionNumber: [OsStaticDefs] TVPE=MACHINE DEPENDENT RECORD[engineeringnumber: [0 .. 15]; 

buildnumber: [0 .. 15], microcodeversion: [0 .. 255]] 
Append: [SegmentDefs] AccessOptions=4 
Append: [StreamDefs] AccessOptions=4 
AppendChar: [StringDefs] PROCEDURE [s: STRING, c: CIIARACTER] 
AppendChar: [Strings] PROCEDURE [s: STRING, c: CHARACTER] 
AppendDayTime: [TimeConvert] PROCEDURE [s: STRING, unp: UnpackedTime] 
AppendDayTimo: [TimeDefs] PROCEDURE [STRING, UnpackedTime] 
AppendDecimal: [StringDefs] PROCEDURE [s: STRING, n: INTEGER] 
AppendDecimal: [Strings] PROCEDURE [s: STRING, n: INTEGER] 
AppendDouble: [DoubleDefs] PROCEDURE [s: STRING, a: LongCARDINAl] 
AppendDouble: [Double] PROCEDURE [s: STRING, a: LongCARDINAL] 
AppendFullDayTime: [TimeConvert] PROCEDURE [s: STRING, unp: UnpackedTime] 
AppendFullDayTime: [TimeDefs] PROCEDURE [STRING, UnpackedTime] 
AppendLongNumber: [StringDefs] PROCEDURE [s: STRING, n: LONG INTEGER, radix: CARDINAL] 
AppendLongNumber: [Stri ngs] PROCEDURE [s: STRING, n: LONG UJT EGER, radi x: CARDINAL] 
AppendNumber: [StringDefs] PROCEDURE [s: STRING, n: CAIlDINAL, radix: CARDINAL] 
AppendNumber: [Strings] PROCEDURE [s: STRING, n: CARDINAL, radix: CARDINAL] 
AppendOctal: [StringDefs] PROCEDURE [s: STRING, n: UNSPECIFIED] 
AppendOctal: [Strings] PIlOCEDURE [s: STRING, n: UNSPECIFIED] 
AppendRealNumber: [DebugllealDefs] PROCEDURE [STRING, REAL] 
AppendString: [StringDefs] PROCEDURE [to: STRING, from: STRING] 
AppendString: [Strings] PROCEDURE [to: STRING, from: STRING] 
AppendSubString: [StringDefs] PIlOCEDURE [to: STRING, from: SubString] 
AppendSubString: [Strings] PROCEDURE [to: STIlING, from: SubString] 
AREAD: [DebugUsefulDefs] PROCEDUIlE [a: UNSPECIFIED] RETURNS [UNSPECIFIED] 
arrayCSEIndex: [SymDefs] TVPE=POINTER[O .. 37777B] TO array construet~r SEReeord 
arrayCSENull: [SymDefs] arrayCSEIndex 
AssignControlModules: [LoaderUtilities] PROCEDURE [loadee: BcdBase, Reloe: Relocation] 
AssignControlModules: [LoaderUtilityDefs] PIlOCEDURE [loadee: BcdBase, Reloc: Relocation] 
AssignDiskPage: [DiskKDDefs] PROCEDURE [da: vDA] RETURNS [vDA] 
AssignDiskPage: [DiskKD] PIlOCEDURE [da: vDA] RETURNS [vDA] 
AssignPages: [BFSDefs] PROCEDURE [arg: POINTER TO update DiskRequest] 
AssignPages: [BFS] PROCEDURE [arg: POINTER TO update DiskRequest] 
ATPreg: [ControlDefs] CAIlDINAl=4 
AV: [ControlDefs] POINTER TO AllocationVector 
AVItem: [ControlDefsl TVPE=MACIHNE DEPENDENT RECORD[SELECT OVERLAID • FROM data =) [fsi: [0 .. 377178]. 

tag: AllocTag], link =) [link: POINTER TO AVItem], frame =) [frame: FrameHandle] ENDCASE] 
AWRITE: [DebugUsefulDefs] PROCEDURE [a: UNSPECIFIED, v: UNSPECIFIED] 
Background: [DisplayDefs] TVPE={white, black} 
backgtype: [HectangleDefs] TVPE={white, black} 
8adDirectory: [DirectoryDofs] SIGNAL [name: STRING] 
BadDirectory: [Directory] SIGNAL [name: STRING] 
BadFilename: [DirectoryDefs] SIGNAL [name: STRING] 
BadF1lename: [Directory] SIGNAL [namo: STRING] 
BashF1le: [MakoImageUtilities] PROCEDURE [f: F"ilellandle] RETURNS [BOOLEAN] 
BashFile: [MIUt-ilityOefs] PROCEDURE [f: Filellandle] HETURNS [BOOLEAN] 
BnshHint: LMakelmageUti 1 it ies] PHOCEDUIlE [s: r i 1 eSegmentlland -I e] UETURNS [BOOLEAN] 
BasMlint: [MIUtilityDefs] PROCEDUHE [5: FileSegmentllandle] RETUUNS [BOOLEAN] 
bb: [Syml>o -IT abl e] Tab 1 eBase 
BBArray: [CoreSwapDofs] TVPE=RECOIlD[length: CARDINAL, blocks: ARRAY [0 .. 0) OF User8reakBlock] 
BBHandlo: [CoreSwap()ors] TVP[=POINTER TO BBArray 
BBoporation: rU1lBllDefs] TVPE={roplace, paint. invert. erase} 
BBptr: [BitB1LDef~] TVPE=POINTEH TO BUTable 
BBsourcetype: [UitUltOofs] TVPE={block, compliment, andgray, gray} 
BBToble: [UltUltDefs] TVPE=MACIIINE DEPENDENT RECOIlD[pad: [0 .. 1777B]. sourcoalt: UOOLEAN. destalt: 
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BOOLEAN, sourcetype: BOsourcetype, function: BBoperation, unused: CARDINAL, dbca: POINTER, dbmr: 
CAllOINAL, dlx: CAIIOINAL, dty: CARDINAL, dw: CARDINAL, dh: CABDINAL, sbca: POINTER, sbmr: CARDINAL, 
slx: CARDINAL, sty: CAROINAL, grayO: CARDINAL, grayl: CARDINAL, gray2: CARDINAL, gray3: CABDINAl] 

BCD: [BcdDefs] TYPE=RECOnO[vcrsionident: CARDINAL, version: VersionStamp, creator: VersionStamp. 
bound: VersionStamp, nPages: PageCount, nConfigs: CARDINAL, nModules: CARDINAL, nImports: CARDINAL. 
nExports: CARDINAL, definitions: BOOLEAN, firstdummy: GrTlndex, nDummies: CAIWINAL, ssOffset: 
CABDINAL, ssLimit: CARDINAL, ctOffset: CARDINAL, ctLimit: CTIndex, mtOffset: CARDINAL, mtLimit: 
MT Index, impOffset: CARDINAL, implimi t: IMP Index, expOffse t: CARDINAL, explimi t: EXPIndex. 
sgOffset: CARDINAL, sgLimit: SGlndex. ftOffset: CARDINAL, ftLimit: FTIndex, ntOffset: CARDINAL. 
ntLimit: NTlndex, source: NameRecord, sourceVersion: VersionStamp] 

BcdAddress: [LoadStateDefs] TYPE=POINTER TO BcdAddressObject 
BcdAddressObject: [LoadStateDefs] TYPE =MACIIINE DEPENDENT RECOHD[fp: FP, da: vDA, base: CARDINAL. fill: 

[0 .. 63], unresolved: BOOLEAN, exports: BOOLEAN, pages: BcdPageCount] 
BcdArrayLength: [LoadStateDefs] CARDINAL=252 
BcdBase: [LoaderBcdUtilDefs] TYPE=POINTER TO BCD 
BcdBase: [LoaderUtilityDefs] TYPE=BcdBase 
BcdHasExports: [LoadStateDefs] PROCEDURE [bed: ConfigIndex]'RETURNS [exports: BOOLEAN] 
BcdHasExports: [LoadState] PROCEDURE [bed: ConfigIndex] RETURNS [BOOLEAN] 
BcdHasUnresolvedlmports: [LoadStateDefs] PROCEDURE [bed: ConfigIndex] RETURNS [unresolved: BOOLEAN] 
BcdHasUnresolvedlmports: [LoadState] PROCEDURE [bed: ConfigIndex] RETURNS [BOOLEAN] 
BcdPageCount: [LoadStateDefs] TYPE=[l .. 256] 
BcdSegFromLoadState: [LoadStateDefs] PROCEDURE [bed: ConfigIndex] RETURNS [bedseg: FileSegmentHandle] 
BcdSegFromloadState: [LoadState] PROCEDURE [bcd: ConfigIndex] RETURNS [seg: FileSegmentHandle] 
BcdTabErase: [BcdTabDefs] PROCEDURE 
BcdTabErase: [BcdTab] PROCEDURE 
BcdTabInit: [BcdTabDefs] PROCEDURE 
BcdTabInit: rBcdTab] PROCEDURE 
BcdTabReset: [BcdTabDefs] PROCEDURE 
BcdTabReset: [BcdTab] PROCEDURE 
bcplSTRING: [StringDefs] TYPE=MACHINE DEPENDENT RECORD[PRIVATE SELECT OVERLAID • FROM length => 

[1 ength: [0 .. 255], body: CHARACTER], characters => [char: PACKED ARRAY [177777B .. 254] OF CIIARACTER] 
ENDCASE] 

bcplStringOverf1ow: [StringDefs] SIGNAL 
bcplStringOverflow: [Strings] SIGNAL 
BcplToMesaString: [StringDefs] PROCEDURE [t: POINTER TO bcplSTRING, s: STRING] 
Bcp1ToMesaString: [Strings] PROCEDURE [t: POINTER TO bcplSTRING, s: STRING] 
BEL: [IODefs] CIIARACTER=7C 
BinderNTab1es: [BedDefs] CARDINAL=12 
Binding: [LoaderUtilityOefs] TYPE=DESCRIPTOR FOR ARRAY CARDINAL OF ImportBindingLink 
BitAddress: [SymDefs] TYPE=RECORD[wd: [0 .. 77778], bd: [0 .. 15]] 
BITAND: [InlineDefs] 8itOp 
BITBLT: [BitDltDefs] PROCEDURE [ptr: BBptr] 
BITMAP: [RectangleDefs] TYPE=WORD 
BitmapError: [HectangleDefs] SIGNAL [bitmap: BMlland1e. error: BitmapErrorCode] 
BitmapError: [HectanglesB] SIGNAL [bitmap: BMHandle, error: BitmapErrorCode] 
BitmapErrorCodo: [RectangleDefs] TYPE={BitmapOperation} 
BitmapObject: [RectangleDefs] TYPE=RECORD[link: BMHandle, rectangles: Rptr, dcb: DCBptr, addr: BMptr. 

words: CARDINAL, wordsporlino: [0 .. 38], xO: xCoord, yO: yCoord, width: xCoord. height: yCoord. 
indenting: [0 .. 63], resolution: restype, background: backgtype] 

bitmaps: [RectanglesB] BMHandle 
BitmapState: [FontDefs] TYPE=RECORD[origin: POINTER, wordsPerline: [0 .. 77777B], x: [0 .. 77777B]. y: 

[0 .. 77777B]] 
BITNOT: [InlineDefs] PROCEDURE [WORD] RETURNS [WORD] 
BitOp: [InlineDofs] TYPE=PROCEDURE [WORD, WORD] RETURNS [WORD] 
BITOR: [InlineDefs] BitOp 
BitsForRnnga: [SymbolTable] PROCEDURE [maxValue: CARDINAL] RETURNS [nB1ts: CARDINAL] 
BitsForRange: [SymTabDefs] PROCEDURE [CARDINAL] RETURNS [CARDINAL] 
BitsForType: [SymbolTable] PROCEDURE [type: SEIndex] RETURNS [CARDINAL] 
BitsForType: [SymTabDefs] PROCEDURE [SEIndex] RETURNS [CARDINAL] 
BITSHIFT: [InlinoDefs] PHOCEDURE [value: WORD, count: INTEGER] RETURNS [WORD] 
BITXOR: [InlineDefs] BitOp 
b1nnk1ines: [RectangleDefs] GARDINAL=6 
BlinkCursor: [DisplayDefs] PROCEDURE RETUHNS [BOOLEAN] 
BlinkCursor: [SystemOisplay] PHOCEDURE HEIUnNS [BOOLEAN] 
B1 inkCursor: [WindowDofs] PHOCfOURE RETUnNS [BOOLEAN] 
B1 i nkCursor: [WindowsA] PHOCEOURE HETUnNS [1100LEAN] 
B1oekDescriptor: [SyrnDors] TYPE=BECORD[offset: WordOffset, size: CARDINAL] 
B1oekSize: [rSPOors] TYPE=CAROINAL[0 .. 77777B] 
BMUand1 e: [Hec lang 1 eDe rs] rYP[=POI NTER TO B 'itmapObject 
BMHand1e: [W'indowOers] lYPE=BMllandle 
BMptr: [BoctangloOofs] TYP[=POINfER TO BITMAP 
BodyInfo: [SymOers] TYPE=RECOIW[SElECT mark: • mOM Internal =) [bodyTree: POINTEIl[O .. 37777B], 

--- ._-------------_ ... - .. --_ ...... _._--_ .. __ .. __ ........ __ .. --------.----



sourcelndex: CARDINAL. stOrigin: POINTER[O .. 1777711], frameSize: [0 .. 7777B]], ·External =) [origin: 
[0 .. 77777D], bytes: CARDINAL, startIndex: CARDINAL, indexLength: CARDINAL] ENDCASE] 

BodyLink: [SymDefs] TVPE=RECORD[which: {sibling, parent}, index: DTIndex] 
BodyRecord: [SymDefs] TYPE=nECORD[link: BodyLink, firstSon: BTIndex, 10calCtx: CTXIndex, level: 

ContextLevel, info: BodyInfo. extension: SELECT kind: ,. FIlOM Callable =) rid: ISEIndex, ioType: 
SEIndex, monitored: BOOLEAN. stopping: OOOLEAN. entryIndex: [0 .. 127], entry: BOOLEAN, internal: 
BOOLEAN, closure: SELECT nesting: * FROM Outer =) NULL, Inner =) [frameOffset: [0 .. 1777776]] 
ENDCASE]. Other =) NULL ENDCASE] 

bodytype: [SymDefs] TableSelector=6 
6ootCommand: [WartDefs] TYPE={bcO, bcl, bc2. bc3, bc4, be5, bc6, be7} 
BootOataSegment: [BootDefs] PROCEDURE [base: PageNumber, pages: PageCount] RETURNS [seg: 

Oa taSegmen tllandl e] 
BootOataSegment: [Swapper] PROCEDURE [base: PageNumber, pages: PageCount] RETURNS [seg: 

DataSegrnentilandl e] 
BootFile: [BootDefs] PROCEDURE [access: AceessOptions] RETURNS [file: Filellandle] 
BootFilo: [files] PIlOCEDURE [access: AccessOptions] RETURNS [file: Filellandle] 
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BootFileSogment: [600tDefs] PIlOCEDURE [file: FileHandle. base: PageNumber. pages: PageCount. access: 
AccessOptions. addr: POINTER] RETURNS [seg: FileSegmentllandle] 

BootFileSegment: [Segments] PROCEDURE [file: Filellandle. base: PageNumber, pages: PageCount, access: 
AccessOptions, addr: POINTER] RETURNS [seg: FileSegmenUlandle] 

Bootlndex: [WartDefs] TYPE=POINTER[O .. 177776] TO BootScriptEntry 
BootScriptEntry: [WartDefs] TYPE=MACHINE DEPENDENT RECORD[body: SELECT option: * FROM Command =) 

[command: OootCommand. fill: [0 .. 1777B]]. SwapOutCode =) [fill: BootIndex, frame: 
G'lobaHramelland1e], Segment =) [filll: [0 .. 511]. data: BOOLEAN. access: AccessOptions, base: 
CARDINAL, pages: [1 .. 256], vmpage: [0 .. 255]. handle: FileSegmentHandle]. CodeLink =) [codeseg: 
Segrnent60otlndex, frame: GlobalFrarneHandle], Unlock =) [seg: Segment600tIndex], OpenFile =) [fill: 
Bootlndex]. Stop =) [fill: BootIndex] ENDCASE] ~ 

BootScriptHeader: [WartDefs] TVPE=MACHINE DEPENDENT RECORD[tablebase: [0 .. 177777B], av: POINTER, 9ft: 
POINTER, sd: POINTER. ffvmp: [0 .. 255]. 1fvmp: [0 .. 255]. 10adState: SegmentBootIndex, fil11: [0 .. 7], 
initLoadState: SegmentBootIndex. fi112: [0 .. 7]. bcd: SegmentBootIndex, fi1l3: [0 .. 7]. nub: 
GlobalFrameHand1e. user: GlobalFrameHandle] 

BootTableLimit: [WartDefs] INTEGER=17777B 
Broadcast: [ProcessDefs] PROCEDURE [POINTER TO CONDITION] 
BS: [IOOefs] CIIARACTER=10C 
BTIndex: [SymDefs] TVPE=POINTER[0 .. 37777B] TO OodyRecord 
BTNull: [SymDefs] BTIndex 
BusyPage: [BootDefs] Segmentllandl e 
BW: [KeyDefs] KeyName 
BYTE: [AltoDefs] TYPE=[O .. 255] 
BYTE: [ControlDefs] TYPE=BYTE 
Bytelndex: [SymDefs] TYPE=CARDINAL 
ByteLength: [SymbolTable] CARDINAL=8 
BytePC: [Contro1Defs] TYPE=RECORD[CARDINAL] 
BytesPerPage: [AltoDofs] CARDINAL=512 
DytesPorWord: [AltoDefs] CARDINAL=2 
BytesPerWord: [SymbolTable] CARDINAL=2 
CAbort: [CoreSwapDefs] SIGNAL 
CAbort: [DebugNub] SIGNAL 
cachelnfo: [Symbo lTab 1 e] POINTER 
CacheNewFi1e: [DebugUsefulDefs] PROCEDURE [name: STRING, access: AecessOptions] RETURNS [file: 

Filellandle] 
Call0ebugger: [MiscDefs] PROCEDURE [STRING] 
callOP: [CoreSwapDefs] TYPE=POINTER TO call DebugParameter 
Ca11FTP: [DebugFTPDefs] PROCEDURE 
CantSwap: [Al10cDefs] SwappingProcedure 
CantSwap: [CoreSwapDefs] SIGNAL 
CantSwap: [DebugNub] SIGNAL 
CantSwap: [Swapper] SwappingProcedure 
Cardinality: [SymbolTable] PROCEDURE [type: SEIndex] RETURNS [CARDINAL] 
Cardinality: [SymTabDefs] PROCEDURE [SElndex] RETURNS [CARDINAL] 
CB: [Di skDefs] TYPE=MACIII NE DEPENDENT flECOIlD[nex tCU: PIlIVATE POINTER TO CB. status: PRIVATE DS, 

command: PRIVATE DC. headerAddress: POINTER TO 011. labe1Address: POINTEIl TO DL. dataAddress: 
POINTER. normalWakeups: PRIVATE WORD, errorWakeups: PRIVATE WOIlD. header: DH, label: DL, page: 
CARDINAL. lone: POINTER TO CUZ] 

CBinit: [DiskOofs] TVPE={clear. dontClear} 
CBptr: [OiskDofs] TYPE=POINTER TO CB 
CBTIndox: [SymOefs] TYPE=POINTER[0 .. 377770] TO Callable OodyReeord 
CBTNull: [SymOefs] CBTlndox . 
CBZ: [DiskDefs] TYPE=MACIIINE DEPENDENT RECORD[checkError: BOOLEAN. orrorCount: [0 .. 777770], info: 

POINIEn, cleanup: pnOCEDURE [CUptr]. errorDA: vDA. curronlPage: CARDINAL. currentUylos: CARDINAL, 
normalWakoups: PfllVAH WORD. errorWakoups: PHIVATE WOnD. cbQuotJo: PRIVATE DESCIlIPTOIl FOR ARRAY 
CAIlDINAL 01 CUplr. qlload: PIlIVATl CI\IlIHNAL. qTall: PIlIVATl CAIIIHNAL. quoueVoc: PIlIVATE AIWAV [0 .. 0] 

............................ __ ...... _---------- ._------------- ... __ ........ _ ... __ ............. _ ...... _._ •.. _--------------



OF CBptr] 
CBZptr: [OiskOefs] TYPE=POINTER TO CBZ 
COT: [Keyboard] BOOLEAN 
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CFA: [AltoFileDefs] TYPE=RECORO[fp: FP, fa: FA] 
CFA: [MIUtilityDefs] TYPE=CFA 
CFP: [AltoFileOefs] TYPE=MACUINE DEPENDENT RECORD[serial: SN, version: CARDINAL, blank: UNSPECIFIED, 

leaderDA: vDA] 
CFP: [CoreSwapDefs] TYPE=CFP 
ChangeDataToFileSegment: [SegmentDefs] PROCEDURE [dataseg: OataSegmentHandle, fileseg: 

FileSegmentl/andle] 
ChangeDataToF11 eSegment: [Segments] PROCEDURE [da taseg: DataSegmentllandl e, f i 1 eseg: F i 1 eSegmentHand1 e] 
ChangeKey: [KeyDefs] PROCEDUHE [key: KeyName, action: Keyltem] IlETURNS [oldAction: KeyItem] 
ChangeKey: [KeyStreams] PIlOCEDURE [key: KeyName, action: KeyItem] RETURNS [oldAction: KeyItem] 
charactersAva11able: [Keyboard] CONDITION 
CharHeight: [A Hon t] PROCEDURE [font: FonUlandl e, char: CI/ARACTER] RETURNS [CARDINAL] 
CharHeight: [FontDe fs] PROCEDURE [font: Fontl/andl e, char: CHARACTER] RETURNS [CARDINAL] 
char1ength: [AltoDefs] CARDINAL=8 
char1ength: [StringDefs] CARDINAl=8 
CharsPerPage: [AltoOefs] CARDINAl=512 
CharsPerPage: [StringDefs] CARDINAL=512 
CharsPerWord: [AltoDefs] CARDINAl=2 
CharsPerWord: [StringDefs] CARDINAL=2 
CharW1 dth: [A 11-' ont] PROCEDURE [font: FonUlandle, char: CI/ARACTER] RETURNS [w: CARDINAL] 
CharW1dth: [FontDefs] PROCEDURE [font: FontHan~le, char: CHARACTER] RETURNS [CARDINAL] 
CheckFreePage: [BFSDefs] PHOCEDURE [cb: CBptr] 
CheckFreePage: [BFS] PROCEDURE [cb: CBptr] 
CheckOne: [LoaderUtilities] PROCEDURE [fp: POINTER TO FP, name: STRING] RETURNS [found: BOOLEAN] 
chunktype: [TableDefs] TableSelector=O 
Class: [FrameDefs] PROCEDURE [frame: FrameUandle] RETURNS [FrameClass] 
C1oanupCBqueuo: [DiskDefs] PROCEDURE [zone: CBZptr] 
C1eanupCBqueue: [DiskIO] PROCEDURE [zone: CBZptr] 
C1eanupDiskKD: [DiskKDDefs] CleanupProcedure 
C1eanupD1skKD: [DiskKD] CleanupProceduro 
C19anupDiskStr9am: [StreamDefs] PROCEDURE [stream: Streaml/andlo] 
C1eanupD1skStr9am: [StreamsB] PROCEDURE [stream: StreamHandlo] 
C1oanupltom: [InlageDefs] TYPE=RECORD[link: POINTER TO CleanupItem, mask: CARDINAL, proc: 

CleanupProceduro] 
C1eanupMask: [ImageDefs] ARRAY CleanupReason OF CARDINAL 
C1eanupProcedure: [ImageDefs] TYPE=PROCEOURE [why: CleanupReason] 
CloanupRoason: [ImageDefs] TYPE=CleanupReason 
C1oanupReason: [NovaOps] TYPE={Finish, Abort, OutLd, InLd, Save, Restore, Checkpoint, Restart, 

Continue} 
C1earBoxlnRectang1e: [Rectang1eDefs] PROCEDURE [rectangle: Rptr, xO: xCoord, width: xCoord, yO: 

yCoord, height: yCoord, gray: GrayPtr] 
C1earBoxlnRectang1e: [RectanglesA] ~ROCEOURE [rectangle: Rptr, xO: xCoord, width: xCoord, yO: yCoord, 

height: yCoord, gray: GrayPtr] 
C1oarCurrontLine: [Display] PROCEDURE [stream: Streamllandle] 
C1earCurrentl1ne: [StreamDefs] PROCEDURE [stream: StreamHandle] 
C1earCurrentLine: [SystemDisplay] PHOCEDUHE [stream: Streamllandle] 
C1 earDi sp1 ayChar: [Di sp 1 ay] PIlOCEDURE [stream: St reamllandl e, char: CUARACTER] 
C1earDisp1ayChar: [StreamDefs] PHOCEDUnE [stream: Stroamllandle, char: CUAHACTER] 
C1earDisplayChar: [SystemDisplay] PROCEDUHE [stream: Streamllandle, char: UNSPECIFIED] 
C1 earD1sp1ayLine: [Oi sp 1 ay] PIWCEDUnE [stream: St reamllandl e, 1 i ne: CARDINAL] 
ClearDisp1ayLine: [StreamDefs] PROCEDUUE [stream: StrealllBandle, line: CARDINAL] 
ClearMenu: [MenuDefs] PROCEOUHE [menu: Menulfandle] 
ClearMenu: [Menus] rHOCEDUIlE [menu: Menullandle] 
ClKreg: [ControlOefs] CARDINAL=6 
C1oseDiskKD: [DiskKDOefs] PHOCEDURE RETUHNS [BOOLEAN] 
C1oseD1skKD: [DiskKD] PROCEDURE RETURNS [BOOLEAN] 
C1oseDiskStream: [StreamDefs] PHOCEDURE [stream: StreamHandle] 
C1oseDiskStream: [StreamsB] PROCEDURE [stream: Streamllandle] 
C1oseD1splayWindows: [WindowDofs] PIlOCEDURE 
CloseD1sp1ayW1ndows: [WindowsB] PROCEDURE 
C1oseFi1e: [ITlos] PHOCEDUHE [f1"le: Filellandle] 
CloseFile: [SoglllontDofs] PHOCEDUHE [file: Filellandle] 
C1oseKeyStream: [KeyStreams] PllOCEOUHE [stream: Streamllandle] 
CloseKeyStreom: [StroamOofs] PHOCEDUnE [stream: Streamlfandle] 
codeANY: [Synillofs] CARDINAl=O 
codebaseOffset: [ControlDofs] CARDINAL=l 
codeBOOlEAN: [SymDofs] CAHDINAl=2 
codeCHARACTER: [SymOofs] CAnOINAl=3 
CodeDesc: [UcdOefs] TYPE=nECORO[sgi: SGIndex, packed: BOOUAN, linkspace: BOOLEAN, offsot: CAUDINAL, 



length: CARDINAL]. 
Codelncons htency: [Res i dent] SIGNAL [f rame: Gl oba IF ramellandl e] 
codoINTEGER: [SymDefs] CARDINAl=1 
CodeSegment: [F rameDefs] PROCEDURE [f rame: F ramellandl e] RETURNS [codeseg: F il eSegmentUand 1 e] 
CodeSegmont: [Mi sce 11 aneous] PROCEDURE [frame: F ramellandl e] RETURNS [codeseg: F il eSegmentllandl e] 
CommandLinoCFA: [MiniNub] PROCEUURE RETURNS [POINTER TO CFA] 
CommandLinoCFA: [MiscDefs] PROCEDURE RETURNS [POINTER TO CFA] 
CommandLineCFA: [NubControl] PROCEDURE RETURNS [POINTER TO CFA] 
CommandTab: [DinaryDers] PROGRAM 
Comparison: [DoubleDefs] TVPE={less, equal, greater} 
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ComputoCharWidth:[Rectang1eDefs] PROCEDURE [char: CIIARACTER, font: POINTER] RETURNS [CARDINAL] 
ComputeCharWidth: [Rectang1esA] PROCEDURE [char: CIIARACTER, font: POINTER] RETURNS [CARDINAL] 
Condition: [ProcessDefs] TVPE=MACIlINE DEPENDENT RECORD[wakeupWaiting: {no, yes}, queue: PackedQueue, 

timeout: Ticks] . 
ConditionVector: [ProcessDefs] TVPE=ARItAV Interruptlevel OF POINTER TO CONDITION 
ConfigGFI: [LoadStateDefs] TVPE=RECORD[config: Configlndex, gfi: GFTlndex] 
ConfigGrammar: [BinaryDefs] PROGRAM . 
Configlndex: [loadStateDefs] TVPE=[O .. 127] 
ConfigIndex: [MIUtilityDefs] TVPE=ConfigIndex 
ConfigNull: [LoadStateDefs] Configlndex=127 
ConstantId: [SymTabDefs] PROCEDURE [ISElndex] RETURNS [BOOLEAN] 
ContextLevel: [SymDefs] TVPE=[O .. 7] 
ContextVariant: [SymTabDefs] PROCEDURE [CTXlndex] RETURNS [ISEIndex] 
ControlA: [IODefs] CIIARACTER=1C 
ControlB: [IODefs] CIJAIlACTER=2C 
ControlC: [lODers] CIJARACTER=3C 
ControlD: [lODefs] CHARACTER=4C 
ControlDELtyped: [KeyStreams] PROCEDURE RETURNS [BOOLEAN] 
ControlDELtypad: [StreamDefs] PROCEDURE RETURNS [BOOLEAN] 
ControlE: [IODefs] CIIARACTER=5C 
ControlF: [lODefs] CIIARACTER=6C 
ControlFault: [NonResident] SIGNAL [source: Framellandle] RETURNS [Control link] 
ControlFault: [TrapDefs] SIGNAL [source: Framel1andle] RETURNS [Controllink] 
ControlG: [IODers] CliAIlACTER=7C 
ControlH: [IODefs] CIIARACTER=10C 
Controll: [IODefs] CIIARACTER= llC 
ControlJ: [IODers] CIIAIlACTER=12C 
ControlK: [IODefs] CIIARACTER=13C 
ControlL: [IODefs] CIIAItACTER=14C . 
ControlLink: [DcdDefs] TVPE=ControlLink 
ControlLink: [ControlDefs] TVPE=MAClflNE DEPENDENT RECORD[SELECT OVERLAID ControllinkTag FROM frame => 

[frame: FranleHandle], procedure =) [gfi: GFTlndex, ep: EPIndex, tag: ControllinkTag], indirect => 
[SELECT OVERLAID * FROM port =) [port: Portllandle], link =) [link: POINTER TO ControlLink] ENDCASE] 
ENDCASE] 

ControlLinkTag: [BcdDefs] TVPE=ControlLinkTag 
ControllinkTag: [ControlDefs] TVPE={frame, procedure, indirect, unbound} 
ControlM: [IODefs] CHARACTER=15C 
ControlModuleFrame: [LoaderUti1ities] PROCEDURE [loadee: BcdDase, Reloc: Rolocation] RETURNS 

[G1obalFramelland1e] 
Contro1ModuleFrame: [LoaderUti1ityDefs] PROCEDURE [loadee: BcdBase, Re1oc: Relocation] RETURNS 

[Globa1Framelfand1e] 
ControlN: [IODefs] CIIARACTER=16C 
ControlO: [IODefs] CIIARACTER=17C 
ControlP: [IODers] CIIARACTER=20C 
ControlQ: [IODefs] CIIARACTER=21C 
ControlR: [IODers] CIIAHACTER=22C 
ControlS: [IODefs] CIIAItACTER=23C 
ControlT: [lODers] CIIARACTER=24C 
ControlU: [IODers] CIIAItACTER=26C 
ControlV: [IODers] CIIAItACTER=26C 
ControlW: [IOOers] CIJAItACTER=27C 
ControlX: [IODers] CIIARACTER=30C 
ControlY: [IO()ers] CIIARACTER=31C 
Controll: [IODofs] CIIAItACTER=32C 
Copy: [frameOers] rnOCEDURE [old: G10ba1Framolland10] RETUltNS [new: G1obalFramelland1e] 
COPY: [lnlinoOofs] PItOCEDURE [from: POINTER, nwords: CAnDINAL, to: POINTER] 
CopyDataToFileSegmant: [SegmontOefs] PROCEDUItE [dataseg: DataSegmontiland1e, f11eseg: 

I-i loSoymonWand10] 
CopyDataToF1leSegment: [Segmonts] PROCEDURE [dataseg: DataSegmentllandle, f11esog: Fi10SogmontHandle] 
CopyFi1eToDataSegment: [SogmonlDafs] PIlOCEDURE [fi1esog: Fi10Segmonliland1e, dataseg: 

Da laSoHlllon Wand 1 e] 
CopyF11eToDataSegment: [Sogmonts] PROCEDURE [flleseg: rileSegl11ontllandle, dataseg: DataSogmantllandle] 



CopyRead: [DebugUsefulDefs] PROCEDURE [to: POINTER, from: POINTER, nwords: CARDINAL] 
CopyWrite: [DebugUsofulDefs] PROCEDURE [to: POINTER, from: POINTER, nwords: CARDINAL] 
CoreSwap: [CoreSwapDofs] PROCEDURE [why: SwapReason, sp: SVPointer] 
CoreSwap: [DebugNub] PROCEDURE [why: SwapHeason, sp: SVPointer] 
CountFreeDiskPages~ [DiskKDDefs] PROCEDURE RETURNS [CARDINAL] 
CountFreeDiskPagos: [DiskKD] PROCEDURE RETURNS [count: CARDINAL] 
CR: [IODers] CIIARACTER= 15C 
CreateBitmap: [RectangleDefs] PROCEDURE [pagesformap: CARDINAL. wordsperline: CARDINAL] RETURNS 

[UMUandle] 
CreateBitmap: [RectanglesB] PROCEDURE [pagesformap: CARDINAL. wordsperline: CARDINAL] RETURNS 

[BMUandle] 
CreateByteStream: [StreamDefs] PROCEDURE [file: Filelfandle. access: AccessOptions] RETURNS 

[Diskllandle] 
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CreateByteStream: [StreamsB] PROCEDURE [file: Filellandle, access: AccessOptions] RETURNS [DiskHandle] 
CreateDisplayStr~am: [Display] PROCEDURE [rectangle: Rptr] RETURNS [DisplayHandle] 
CreateDisplayStream: [StreamDefs] PROCEDURE [rectangle: Rptr] RETURNS [DisplayHandle] 
CreateDisplayWindow: [WindowDefs] PROCEDURE [WindowType, Rptr, DisplayHandle, Streamlfandle, STRING] 

HETURNS [Windowllandle] 
CreateDisplayWindow: [WindowsB] PROCEDURE [type: WindowType, rectangle: Rptr, ds: DisplayHandle, ks: 

Streamllandle, name: STRING] RETURNS [WindowHandle] 
CreateFi1e: [BFSDefs] PROCEDURE [name: STRING, fp: POINTER TO FP, dirFP: POINTER TO FP] 
CreateFi1e: [BfS] PROCEDURE [name: STRING, fp: POINTER TO FP, dirFP: POINTER TO FP] 
CreateFont: [A1Font] PROCEDUHE [fontSegment: FileSegmentHandle] RETURNS [f: FontHand1e] 
CreateFont: [FontDefs] PROCEDURE [FileSegmentUandle] RETURNS [FontHandle] 
CreateKeyStream: [KeyStreams] PROCEDURE RETURNS [Keyboardlfand1e] 
CreateKeyStream: [StreamDefs] PROCEDURE RETURNS [KeyboardHand1e] 
CreateMenu: [MenuDefs] PROCEDURE [array: MenuArray] RETURNS [menu: MenuHand1e] 
CreateMenu: [Menus] PHOCEDURE [array: MenuArray] RETURNS [MenuHand1e] 
CreatePages: [BFSDers] PROCEDURE rca: POINTER, cfa: POINTER TO CFA. 1astPage: PageNumber, 1astBytes: 

CARDINAL] 
CreatePages: [BFS] PROCEDURE [ca: POINTER, cfa: POINTER TO CFA. 1astPage: PageNumber. 1astBytes: 

CARDINAL] 
CreateRectangle: [Rectang1eDefs] PROCEDURE [bitmap: BMHand1e" xO: xCoord. width: xCoord, yO: yCoord. 

height: yCoord] RETURNS [Rptr] 
CreateRectangle: [Rectang1esB] PROCEDURE [bitmap: BMHand1e. xO: xCoord. width: xCoord, yO: yCoord. 

height: yCoord] RETURNS [Rptr] 
CreateWordStream: [StreamDefs] PROCEDURE [file: Filellandle, access: AccessOptions]. RETURNS 

[DiskUandle] , 
CreateWordStream: [StreamsB] PROCEDURE [file: Fi1eHandle. access: AecessOptions] RETURNS [DiskHandle] 
Creg: [ControlDefs] CAHDINAL=255 
CSegPrefix: [ControlDefs] TYPE=MACIfINE DEPENDENT RECORD[swapinfo: WORD. stops: BOOLEAN. fill: [0 .. 31]. 

ngfi: [1 .. 4]. nlinks: [0 .. 255], entry: ARRAY [0 .. 0) OF EntryVectorItem] 
CSElndex: [SymDefs] TYPE=POINTER[O .. 37777B] TO constructor SERecord 
CSENu11: [SymDefs] CSElndex 
CTHandle: [BcdDefs] TYPE=POINTER TO CTReeord 
CTlndex: [BcdDefs] TYPE=POINTER[0 .. 37777B] TO CTRecord 
CTNul1: [BedDefs] CTIndex 
CTRecord: [BcdDefs] TVPE=RECORD[name: NameRecord. namedinstance: BOOLEAN, file: FTIndex. config: 

CTIndex, control: MfIndex] 
ettype: [BedDofs] TableSo1ector=3 
ctxb: [SymbolTable] TableBase 
CtxEntries: '[SymbolTable] PROCEDURE [etx: CTXIndex] RETURNS En: CARDINAL] 
CtxEntries: [SymTabDefs] PROCEDURE [CTXIndex] RETURNS [CARDINAL] 
CTXlndex: [SymDefs] TYPE=ORDERED POINTER[0 .. 3777B] TO CTXRecord 
CTXNu11: [SymDefs] CTXIndex 
CTXRecord: [SymDefs] TYPE=RECORD[sn: Sn, selist: ISEIndex, ctxlevel: Context Level , extension: SELECT 

ctxType: • FROM simple =) [ctxNew: CTXIndex], included =) [ctxchain: includedCTXIndox, ctxmodu1e: 
MOIndex, ctxmap: CTXIndex, ctxclosed: DOOLEAN, ctxcomplete: BOOLEAN, restricted: BOOLEAN, ctxreset: 
OOOLEAN], imported =) [includeLink: includedCTXlndex], nil =) NULL ENDCASE] 

ctxtype: [SymDofs] TableSelector=4 
CurrentDayTime: [TimoConvert] PROCEDURE RETURNS [PackedTime] 
CurrentDayTime: [TimeDefs] PROCEDURE RETURNS [PackodTime] 
currentParametars: [TimeDefs] POINTER TO LocalTimeParameters 
.currentTime: [TimoDofs] POINTEU TO lfardwareTime 
Cursor: [Keyboard] POINTER TO Coordinate 
CursorProeess: [DisplayControl] PUOCESS 
CursorToMapCoords: [RectangleDefs] PROCEDURE [mapdata: OMHand1e, x:' xCoord, y: yCoord] RETURNS 

[xCoord, yCoord] 
CursorToMapCoords: [Rectang1esA] PROCEDURE [mapdata: BMlfandle. x: xCoord, y: yCoord] RETURNS [mapx: 

xCoord, mapy: yCoord] 
CursorToReeCoords: [RectangleDefs] PROCEDURE [rectangle: Rptr, x: xCoord, y: yCoord] RETUnNS [xCoord. 

yCoord] 

--",._-----,------ .. - ._-------------------------



CursorToRecCoords: [ReetanglesA] PROCEDURE [rectangle: Rptr, x: xCoord, y: yCoord] RETURNS [xCoord, 
yCoord] 

CursorTrack: [KeyStreams] PROCEDURE [b: BOOLEAN] 
CursorTrack: [StreamDefs] PROCEDURE [BOOLEAN] 
cursorTracking: [Keyboard] BOOLEAN 
CV: [ProeessDefs] POINTER TO ConditionVector 
CXlndex: [BedTabDefs] TYPE=POINTER[0 .. 37777B] TO CXRecord 
CXNull: [BedTabDefs] CXlndex 
CXRecord: [BedTabDefs] TYPE=RECORD[link: STlndex] 
cxtype: [HedDefs] TableSelector=10 
DAdd: [DoubleDefs] PROCEDURE [a: LongCARDINAL, b: LongCARDINAL] RETURNS [LongCARDINAL] 
DAofPage: [MakelmageUtilities] PROCEDURE [file: Filellandle, page: PageNumber] RETURNS [next: vDA] 
DAofPage: [MIUtilityDefs] PROCEDURE [file: FileHandle, page: PageNumber] RETUnNS [next: vDA] 
data: [BedMerge] MergeDataliandle 
DataSegmentAddress: [SegmentDefs] PROCEDURE [seg: DataSegmentHandle] RETURNS [POINTER] 
DataSegmentAddress: [Swapper] PROCEDURE [seg: DataSegmentHandle] RETURNS [POINTER] 
DataSogmentHandle: [MIUtilityDefs] TYPE=DataSegmentllandle 
DataSegmentHandle: [SegmentDefs] TYPE=POINTER TO DataSegmentObject segment Object 
DataSegmentObject: [SegmentDefs] TYPE=data segment Object 
DAYTIME: [Files] PROCEDURE RETURNS [TIME] 
DAYTIME: [MiseDefs] pnOCEDURE RETURNS [TIME] 
DCB: [ReetangleDefs] TYPE=MACHINE DEPENDENT RECORD[next: DCBptr, resolution: restype, background: 

baekgtype, indenting: [0 .. 63], width: [0 .. 255], bitmap: BMptr, height: CARDINAL] 
DCBcha1nHead: [ReetangleDefs] DCBptr 
DCBnil: [ReetangleDefs] DCBptr 
DCBptr: [ReetangleDefs] TYPE=POINTER TO DCB 
DCompare: [Doub·leDefs] PROCEDURE [a: LongCARDINAL, b: LongCARDINAL] RETURNS [Comparison] 
DOC: [DiskDefs] TYPE=RECORD[eb: CBptr, ca: POINTER, da: vDA, page: PageNumber, fp: POINTER TO FP, 

restore: BOOLEAN, action: vDC] 
DDivide: [DoubleDefs] PROCEDURE [num: LongCARDINAL, den: LongCARDINAL] RETURNS [quotient: 

LongCARDINAL, remainder: LongCARDINAL] 
DDivide: [Double] PROCEDURE [num: LongCARDINAL, den: LongCARDINAL] RETURNS [quotient: LongCARDINAL, 

remainder: LongCARDINAL] 
Deallocator: [FSPDefs] TYPE=PROCEDURE [POINTER] 
DebugErrorTab: [BinaryDefs] PROGRAM· 
DobuggeeType: [CoreSwapDefs] TYPE={mesa40, wideBodyMesa, longMesa, nonSwappingPilot, pilot} 
DobugNub: [NueleusDefs] PROGRAM [user: PROGRAM] 
DebugParameter: [CoreSwapDefs] TYPE=MACHINE DEPENDENT RECORD[string: STRING, body: SELECT OVERLAID 

SwapReason FROM uneaughtsignal =) [msg: UNSPECIFIED, signal: UNSPECIFIED], return =) [value: 
UNSPECIFIED], start =) [frame: Gl obalFrameliandl e], call =) [sv: StateVector] ENDCASE] 

DefaultAccess: [SegmentDefs] AeeessOptions=O 
DefaultAccess: [StreamDefs] AeeessOptions=O 
DefaultBase: [SegmentDefs] PageNumber=77777B 
DefaultDotaSegmentlnfo: [AlloeDefs] AllocInfo 
dofaultdisplaystream: [Display] DisplayHandle 
Defau1tFileSegmentlnfo: [AlloeDefs] AllocInfo 
defaultfont: [Reetang1esB] Fptr 
DefaultFrameSogmentlnfo: [AllocDefs] Al1ocInfo 
default1ineheight: [RectanglesA] CARDINAL 
defaultmapdata: [RoetanglesA] BMHandle 
DefaultPages: [SegmentDefs] PageCount=O 
defaultpfont: [RectanglesA] FAptr 
DefaultPriority: [ProeessDefs] Priority=1 
Defau1tTab1eSegmentlnfo: [AlloeDefs] AllocInfo 
DefoultTime: [TimeDefs] PaekedTime 
Defau1tT1moout: [ProcessDefs] Tieks=100 
DefaultVersion: [SegmentDefs] VersionOptions=O 
DEfile: [AltoFileDefs] INTEGER=1 
DEfree: [AltoFileDefs] INTEGER=O 
DEL: [IODefs] CIIARACTER=177C . 
DE1ast: [AltoFileDofs] INTEGER=63 
De1otoDatoSegmont: [SegmentDefs] PROCEDURE [seg: DataSogmentHandlo] 
DoloteDataSogment: [Swappor] PROCEDURE [sog: DataSegmentllandle] 
Do1etedFrame: [FramoDefs] PROCEDURE [gfi: GFTIndox] RETURNS [BOOLEAN] 
DeletedFrame: [Miscellaneous] PHOCEDtJHE [gfi: GHlndex] HETUHNS [BOOLEAN] 
De1eteFileSegment: [SegmenLDefs] PHOCEDUHE [seg: FileSogmentllandle] 
De1eteFileSegment: [Sogments] PIlOC[DUIlE [seg: FileSegmentllandlo] 
De1etePoges: [UrSDofs] PROCEDURE [ea: POINIER, fp: POINTER TO FP, da: vDA, page: PageNumber] 
DeletePages: [UrS] PROCEDURE [ea: POINTER, fp: POINTER TO FP, da: vDA, page: PageNumber] 
DeloteSubString: [SLringDefs] PROC[DUUE [s: SubString] 
DeleteSubString: [Strings] PIWC[DUHE [s: SubString] 
DestroyBitmap: [ReetangleDefs] PROCEDURE [mapdaLa: UMllandle] IlETURNS [POINTER] 

--_._._-_._ ........ _._._ ... _--- ... _._._ ... _--_ ...... _------------------------------------_._-_._-_._.-
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DestroyBitmap: [Rect~nglesB] PROCEDURE [mapdata: BMllandle] RETURNS [POINTER] 
DestroyDisplayWindow: [WindowDefs] PROCEDUBE [Windowllandle] 
DostroyDisplayWindmv: [WindowsB] PROCEDURE [w: Windowllandle] 
DestroyFakeModule: [MiscDefs] PROCEDUHE [f: GlobalFramellandle] RETURNS [seg: FileSegmentUandle, 

offset: CARDINAL] 
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DestroyFakeModule: [Miscellaneous] PROCEDURE [f: GlobalFramellandle] RETURNS [seg: FileSegmentHandle, 
offset: CARDINAL] 

DostroyFile: [Files] PROCEDURE [file: FileHandle] 
DestroyFile: [SegmentDefs] PROCEDURE [file: Filellandle] 
DostroyMenu: [MenuDefs] PROCEDURE [menu: Menullandle] 
DestroyMonu: [Menus] PROCEDUIlE [menu: Menullandle] 
DestroyRectangle: [RectangleDefs] PROCEDURE [rectangle: Rptr] 
DostroyRectangle: [llectanglesB] PROCEDURE [rectangle: Rptr] 
DestroyZone: [FSPDefs] PROCEDUIlE [z: ZonePointer] 
DestroyZone: [FSP] PROCEDUHE [z: ZonePointer] 
Detach: [ProcessDefs] PROCEDURE [UNSPECIFIED] 
Detach: [Process] PROCEDURE [process: UNSPECIFIED] 
DH: [DiskDefs] TYPE=MACIIINE DEPENDENT RECORD[packID: CARDINAL, diskAddress: DA] 
DIGrammar: [BinaryDefs] PROGRAM 
DIne: [DoubleDefs] PROCEDURE [a: LongCARDINAL] RETURNS [LongCARDINAL] 
DIne: [Double] PROCEDURE [a: LongCARDINAL] RETURNS [LongCARDINAL] 
DInstWord: [ControlDefs] TYPE=MACHINE DEPENDENT RECORD[evenbyte: BYTE, oddbyte: BYTE] 
DirDA: [AltoFileDefs] vDA 
Directory: [NucleusDefs] PROGRAM 
DirectoryLookup: [DirectoryDefs] PROCEDURE [fp: POINTER TO FP, name: STRING, create: BOOLEAN] RETURNS 

[old: BOOLEAN] 
DiroctoryLookup: [Directory] PROCEDURE [fp: FPptr, name: STRING, create: BOOLEAN] RETURNS [old: 

BOOLEAN] 
DirectoryLookupFP: [DirectoryDefs] PROCEDURE [fp: POINTER TO FP, name: STRING] RETURNS [old: BOOLEAN] 
DireetorylookupFP: [Directory] PROCEDURE [fp: FPptr, name: STIlING] IlETURNS [old: BOOLEAN] 
DirectoryPurge: [DirectoryDefs] PROCEDURE [fp: POINTER TO FP, name: STRING] RETURNS [found: BOOLEAN] 
DireetoryPurge: [Directory] PIlOCEDURE [fp: FPptr, name: STRING] RETURNS [found: BOOLEAN] 
DirectoryPurgeFP: [DirectoryDefs] PIlOCEDURE [fp: POINTER TO FP] IlETURNS [found: BOOLEAN] 
DirectoryPurgeFP: (Directory] PROCEDURE [fp: FPptr] RETURNS [found: BOOLEAN] 
DirFP: [AltoFileDefs] FP 
DirSN: [AltoFileDefs] CARDINAL=100 
DisableInterrupts: [ProcessDefs] PROCEDURE 
DisableScheduling: [ProcessDefs] PROCEDURE 
DisabloSeheduling: [Process] PROCEDURE 
DisableTimeout: [ProcessDefs] PBOCEDURE [POINTER TO CONDITION] 
DisableTimeout: [Process] PROCEDURE [condition: POINTER TO CONDITION] 
DISK: [AltoFileDefs] TYPE=MACIIINE DEPENDENT RECORD[disks: CARDINAL, tracks: CARDINAL, heads: CARDINAL, 

sectors: CARDINAL] . 
DiskCheckError: [DiskDefs] SIGNAL [page: PageNumber] 
DiskCheckError: [DiskIO] SIGNAL [page: PageNumber] 
DiskFull: [DiskKDDefs] SIGNAL 
DiskFull: [DiskKD] SIGNAL 
DiskHandle: [StreamDefs] TYPE=POINTER TO Disk StreamObject 
DiskHandle: [WindowDefs] TYPE=DiskHandle 
DiskIO: [NucleusDefs] PROGRAM 
DiskKD: [NucleusDefs] PROGRAM 
DiskPageDesc: [DiskDefs] TYPE=RECORD[prev: vDA, this: vDA, next: vDA, page: PageNumber, bytes: 

CAIlDINAL] 
DiskRequest: [DiskDefs] TYPE=RECORD[ca: POINTER, da: POINTER TO vDA, firstPage: PageNumber, lastPage: 

PageNumber. fp: POINTER TO FP, fixedCA: BOOLEAN, action: vDC, lastAction: vDC, signalCheckError: 
BOOLEAN, option: SELECT OVERLAID DiskRequestOption FROM swap => [desc: POINTEIl TO DiskPageDesc], 
update => [cleanup: PROCEDURE [CBptr]], extend => [lastBytes: CARDINAL] ENDCASE] 

DiskRequestOption: [DiskDefs] TYPE={swap, update, extend} 
DisplayBitmap: [RectangleDefs] PIlOCEDURE [mapdata: BMllandle] 
DisplayBitmap: [RectanglesB] PIlOCEDURE [mapdata: BMllandle] 
DisplayControl: [DisplayDefs] PROGRAM 
D1splayHandle: [StreamDefs] TXPE=POINTER TO Display StreamObject 
DisplayHandle: [WindowDefs] TYPE=Displayllandle 
DisplayMenu: [MenuDefs] PHOCEUUIlE [menu: Menullandle, mapdata: BMllandle, x: xCoord, y: yCoord] 
DisplayMonu: [Menus] PIWCEDUHE [menu: Menullandle, mapdata: BMllandle, x: xCoord, y: yCoord] 
DisplayOff: [DisplayDofs] PIlOCEDUHE [color: Background] 
D1splayOff: [lloctangleDefs] PHOCEDURE [backgtype] 
Di spl ayOff: [Hec tang 1 esU] PIlOC[DURE [backg round: backgtype] 
DisplayOff: [SystemDisplay] PIWCEDUnE [color: Background] 
DisplayOn: [DisplayDefs] PHOCEDURE 
DisplayOn: [HectangleDefs] PROCEDURE 
DisplayOn: [nectanglesB] PROCEDURE 

._-----------_.----------------.:.._-
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DisplayOn: [SystemDisp1ay] PROCEDURE 
DisplayWindow: [WindowOefs] IVPE=RECORD[link: WindowHandle, type: WindowType, name: STRING, menu: 

Menulland1e, d-isplayproc: PROCEOUHE [~/indowlland1e], rectangle: Rptr, ds: Disp1ayllandle, ks: 
Streal1lllandle, file: Oiskllandle, fileindex: Streamlndex, tempindex: StreamIndex, eofindex: 
Streal1lIndex, selection: Selection] 

DIVMOD: [InlineDefs] PROCEDURE [num: CARDINAL, den: CARDINAL] RETURNS [quotient: CARDINAL, remainder: 
CARDINAL] 

DIW: [ProcessDefs] POINTER TO WORD 
DL: [DiskDefs] TVPE=MACIlINE DEPENDENT RECORD[next: DA, prev: DA, blank: UNSPECIFIED, bytes: CARDINAL, 

page: CARDINAL, fileID: FlO] 
DMultiply: [DoubleDefs] PROCEDURE [a: LongCAROINAL, b: LongCARDINAL] RETURNS [product: LongCARDINAL] 
DMultiply: [Double] PROCEDURE [a: LongCARDINAL, b: LongCARDINAL] RETURNS [product: LongCARDINAL] 
DNeg: [Doub 1 eDefs] PROCEDURE [a: LongCAIWINAL] RETURNS [LongCARDINAl] 
DNeg: [Double] PROCEDURE [a: LongCARDINAL] RE1URNS [LongCARDINAL] 
DoOiskCommand: [DiskDefs] PROCEDURE [arg: POINTER TO DOC] 
DoDiskCommand: [DiskIO] PROCEDURE [arg: POINTER TO DOC] 
DoNothingDeal1ocate: [FSPDefs] Deallocator 
DoNothingDeallocate: [FSP] Deallocator 
DrawBoxlnRectangle: [nectangleDefs] PROCEDURE [rectangle: Rptr, xO: xCoord, width: xCoord, yO: yCoord, 

height: yCoord] 
DrawBoxlnRectangle: [RectanglesA] PROCEDURE [rectangle: Rptr, xO: xCoord, width: xCoord, yO: yCoord, 

height: yCoord] 
DrawDisplayWindow: [WlndowDefs] PROCEDURE [WindowHandle] 
DrawDispl ay~/1ndow: [WindowsA] PROCEDURE [w: Windowllandle] 
driveNumber: [DiskIO] [0 .. 1] 
DropFileRequest: [MakeImageUtilities] PROCEDURE [f: Filellandle] 
DropFileRequest: [MIUtilityDefs] PROCEDURE [f: Filellandle] 
DropNotify: [Allocator] PROCEDURE [proc: TableNotifier] 
DropNotify: [rableDefs] PROCEDURE [proc: TableNotifier] 
DSdone: [DiskDefs] CARDINAL=15 
DSfake: [DiskDefs] CARDINAL=3 
DSfakeStatus: [DiskDefs] OS 
DSfreo: [DiskDefs] CARDINAL=1 
DSfreoStatus: [DiskDefs] OS 



OSgoodStatus: [DiskDefs] OS 
OSmaskStntus: [DiskDefs] OS 
OSOpt1ons: [StreamDefs] TYPE=RECORD[StopRight: BOOLEAN, StopBottom: BOOLEAN, NoteLineBreak: BOOLEAN, 

NoteScrolling: BOOLEAN] 
OStringToLongNumber: [OebugUsefulDefs] PROCEDURE [s: STRING, radix: CARDINAL] RETURNS [LONG INTEGER] 
OSub: [DoubleDefs] PROCEDURE [a: LongCARDINAL, b: LongCARDINAL] RETURNS [LongCARDINAL] 
DV: [AltoFileDefs] TYPE=MACIIINE DEPENDENT RECORD[type: [0 .. 63], length: [0 .. 1777B], fp: CFP] 
Enablelnterrupts: [ProcessDefs] PROCEDURE 
EnableScheduling: [ProcessDefs] PROCEDURE 
EnableScheduling: [Process] PROCEDURE 
Enter: [ProcessDefs] PROCEDURE [POINTER TO MONITORLOCK] RETURNS [success: BOOLEAN] 
EnterCodeFileNames: [LoaderUtilities] PROCEDURE [loadee: BcdBase] 
EnterCodeFileNnmes: [LoaderUlilityDefs] PROCEDURE [loadee: BcdBase] 
EnterGfi: [LoadStateDefs] PROCEDURE [cgfi: GFTIndex, rgfi: GFTIndex, config: ConfigIndex] 
EntorGf1: [LoadState] PROCEDURE [egfi: GFTIndex, rgfi: GFTlndex, config: ConfigIndex] 
EnterGlobalFrame: [FrameDefs] PROCEDURE [frame: GlobalFrameHandle, ns10ts: CARDINAL] RETURNS 

[entryindex: GFTIndex] 
EnterGlobalFrame: [NonReSident] PROCEDURE [frame: GlobalFranleHandle, nslots: CARDINAL] RETURNS 

[entryindex: GFTIndex] 
EnterName: [BcdMerge] PROCEDURE [ss: SubString] RETURNS [NameRecord] 
EnterNnmolnTable: [BcdMerge] PROCEDURE [owner: Namee, name: NameReeord] 
EnterStr1ng: [BedTabDefs] PHOCEDURE [SubString] RETURNS [IITIndox] 
EnterString: [BedTab] PROCEDURE [s: SubString] RETURNS [hti: IITIndex] 
EnterStr1ng: [SymTabDefs] PROCEDURE [SubString] RETURNS [IHIndex] 
EntryVectorltem: [ControlDefs] TYPE=MACHINE DEPENDENT RECORD[initialpe: WordPC, defaults: BOOLEAN, 

nparams: [0 .. 127], framesize: [0 .. 255]] 
EnumerateConf1gTable: [LoaderBedUtilDefs] PROCEDURE [bed: BcdBase, proe: PROCEDURE [CTUandle, CTIndex] 

HETUHNS [DOOLEAN]] RETURNS [cth: CTHandle, eti: CTIndex] 
EnumerateConf1gTable: [LoaderBedUtilities] PHOCEDURE [bcd: BedBase, proe: PROCEDURE [CTHandle, 

CTIndex] RETURNS [BOOLEAN]] RETURNS [eth: CTHandle, eti: CTIndex] 
EnumerateOataSegments: [SegmentDefs] PROCEDURE [proc: PROCEDURE [DataSegmentHandle] RETURNS [BOOLEAN]] 

RETUHNS [DataSegmentHandle] 
EnumerateOataSegments: [Segments] PROCEDURE [proe: PROCEDURE [DataSegmentHandle] RETURNS [BOOLEAN]] 

HETUHNS [DataSegmentHandle] 
EnumerateD1rectory: [DireetoryDefs] PROCEDURE [proe: PROCEDURE [POINTER TO FP, STRING] RETURNS 

[BOOLEAN] ] 
Enumerate01rectory: [Directory] PROCEDURE [proc: PROCEDURE [POINTER TO FP, STRING] RETURNS [BOOLEAN]] 
EnumerateEntries: [DireetoryDefs] PROCEDURE [dir: Streamllandle, proe: PROCEDURE [StreamIndex, POINTER 

TO DV, STRING] RErURNS [BOOLEAN]] RETURNS [StreamIndex]. 
EnumernteEntr1es: [Directory] PROCEDURE [dir: Streamllandle, proe: PROCEDURE [StreamIndex, DVptr, 

STRING] RETURNS [DOOLEAN]] RETURNS [StreamIndex] 
EnumerateExportTable: [LoaderBedUtilDefs] PROCEDURE [bed: BedBase, proe: PROCEDURE [EXPllandle, 

EXPlndex] RETURNS [BOOLEAN]] RETURNS [eth: EXPliandle, eti: EXPlnd·ex] 
EnumeratoExportTable: [LoaderBedUtilities] PROCEDURE [bed: BcdBase, proe: PROCEDURE [EXPllandle, 

EXPIndex] RETURNS [BOOLEAN]] RETURNS [eth: EXPliandlo, eti: EXPIndox] 
EnumerateF11es: [Files] PROCEDURE [proc: PROCEDURE [FileHandle] RETUHNS [DOOLEAN]] RETURNS 

[Filellandle] 
EnumornteF11es: [SegmentDefs] PROCEDURE [proc: PROCEDURE [Filellandle] RETURNS [BOOLEAN]] RETURNS 

[file: Filellandle] 
EnumerateF11eSegments: [SegmentDefs] PROCEDURE [proc: PROCEDURE [FileSegmentHandle] RETURNS [BOOLEAN]] 

IlETUIlNS [FileSegmentHandle] 
EnumerateF11eSegments: [Segments] PROCEDURE [proe: PROCEDUHE [FileSegmentllandle] RETURNS [BOOLEAN]] 

nETURNS [FileSegmentilandle] 
EnumerateFileTable: [LoaderBcdUtilDefs] PROCEDURE [bed: BedBase, proc: PROCEDURE [FTllandle, FTIndex] 

HETUHNS [BOOLEAN]] RETURNS [fth: FTHandle, fti: FTIndex] 
EnumerateF11eTnble: [LoaderBedUtilities] PROCEDURE [bed: BedBase, proc: PHOCEDURE [FTHandle, FTIndex] 

HETUnNS [1300LEAN]] IlETUIlNS [fth: FTliandl e, ft i: FTIndex] . 
EnumerateGlobalFrames: [FrameDefs] PROCEDURE [proc: PROCEDURE [GlobalFramellandle] RETURNS [BOOLEAN]] 

HETUHNS [GlobalFrameHandle] 
EnumerateGlobalFrames: [NonResident] PROCEDURE [proe: PROCEDURE [GlobalFrameliandle] RETURNS [DOOLEAN]] 

IlETUIlNS [GlobalFrameliandle] 
EnumerntelmportTable: [LoadorBedUlilDofs] PROCEDURE [bed: BcdBase, proe: PIlOCEDURE [IMPllandle. 

IMPlndex] HETUIlNS [BOOLEAN]] HETUHNS [ith: IMPliandle, iti: IMPIndox] 
EnumerntelmportTab 1 e: [Loado rUedUt il it i as] PHOCEIlUHE [bed: Dcd13ase, proc: PROCEDURE [IMPliandl e. 

IMI'Indox] HfllJIINS [BOOLEAN]] IlETUIlNS [ith: IMPliandle, ill: IMPIndex] 
EnumerateLoadStateBcds: [LoadStateDors] PIIOCEDUHE [dir: EnumerationDireetion, proc: PROCEDURE 

[Conr-iglndax, DedAddress] HETUIINS [BOOLEAN]] IIETURNS [eonfig: ConflgIndex, bcd: DedAddress] 
EnumernteLoadStateBcds: [LoadStatol PHOCLDUllr: [dir: EnumoratlonDireetion, proc: PIWC[[)UHE 

[Conf Ig Index, BedAddress] Iln UIlNS [BOOLEAN]] HnUIINS [eonf "ig: Conng Index, bcd: BedAddress] 
EnumerateLondState~FT: [LoadS ta loDofs] PIWCEDUIlE [proe: rIlOC[DURE [rgf i: GrTI ndex, cg f i: GFTIndex. 

config: Conri~Jlndex] IU:TUHNS· [BOOUI\N]] IlETUIlNS [GrTlndex] 
EnumerateLoadStnteGFT: [loadStato] PIIOCLDURE [proc: rIWC[[)UnE [GFTIndex. GrTIndex, ConfigIndex] 

-_ .. _-_ .... _._------------
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RETURNS [BOOLEAN]] RETURNS [GFTIndax] 
EnumerateModuleTable: [LoaderBedUtilDefs] PROCEDURE [bed: BcdBasa, proc: PROCEDURE [MTllandla, MTIndax] 

HETUHNS [BOOLEAN]] RETUHNS [/11th: MTllandle, mti: MTIndex] 
EnumerateModuleTable: [LoaderBcdUtilities] PROCEDURE [bcd: BcdBase, proc: PROCEDURE [MTUandla, 

MTI ndex] HETUHNS [BOOLEAN]] RETURNS [lI1th: MTllandl e, mt i: MTIndex] 
EnumerateNameTable: [LoaderBcdUtilDefs] PROCEDURE [bcd: BcdBase, proc: PROCEDURE [NTllandle, NTIndax] 

HETUHNS [BOOLEAN]] RETUIlNS [nth: NTUandle, nti: NTIndex] 
EnumerateNameTable: [LoaderBedUtilities] PHOCEDURE [bcd: BcdBase, proc: PROCEDURE [NTllandle, NTIndex] 

HETUHNS [BOOLEAN]] RnUHNS [nth: NTllandl e, nt i: NTIndex] 
EnumerateObjects: [BootDefs] PROCEDURE [type: ObjectType, proc: PROCEDURE [ObjactHandle] RETURNS 

[BOOLEAN]] RETURNS [Objectllandle] 
EnumorateObjects: [Swapper] PROCEDUHE [type: ObjectType, proc: PROCEDURE [Objectllandle] RETURNS 

[BOOLEAN]] RETURNS [object: ObjectHandle] 
EnumerateSegTable: [LoaderBedUtilDefs] PROCEDURE [bcd: BcdBasa, proc: PROC~DURE [SGHandle, SGIndex] 

HErUIlNS [BOOLEAN]] RETUIlNS [sgh: SGllandle, sgi: SGIndex] 
EnumerateSegTable: [LoaderBcdUtilities] PROCEDURE [bcd: BcdBase, proc: PIlOCEDURE [SGHandle, SGIndex] 

IlETUHNS [BOOLEAN]] RETUIlNS [sgh: SGllandl e, sg'i: SGIndex] . 
EnumerationDirection: [LoadStateDefs] TVPE={recentfirst, recentlast} 
eofDA: [AltoFileDefs] vDA 
EPIndex: [BcdDefs] TVPE=EPIndex 
EPIndex: [ControlDefs] TVPE=[O .. 31] 
EPLimit: [BedDefs] CARDINAL=32 
EPRange: [ControlDefs] CAIlDINAL=32 
EqualIndex: [StreamDefs] PROCEDURE [il: StreamIndex, i2: StreamIndex] RETURNS [BOOLEAN] 
EqualIndex: [StreamsB] PROCEDURE [il: StreamIndex, i2: StreamIndex] RETUIlNS [BOOLEAN] 
EqualString: [StringDefs] PROCEDURE [sl: STRING, s2: STRING] RETUHNS [BOOLEAN] 
EqualString: [Strings] PROCEDURE [sl: STRING, s2: STRING] RETURNS [BOOLEAN] 
EqualStrings: [StringDefs] PROCEDURE [sl: STRING, s2: STRING] RETUIlNS [BOOLEAN] 
EqualStrings: [Strings] PROCEDUHE [sl: STRING, s2: STRING] RETURNS [BOOLEAN] 
EqualSubString: [StringDefs] PROCEDURE [sl: SubString, s2: SubString] RETURNS [BOOLEAN] 
EqualSubString: [Strings] PROCEDURE [51: SubString, s2: SubString] RETURNS [BOOLEAN] 
EqualSubStrings: [StringDefs] PROCEDURE [sl: SubString, s2: SubString] RETURNS [BOOLEAN] 
EqualSubStrings: [Strings] PROCEDURE [sl: SubString, s2: SubString] RETURNS [BOOLEAN] 
EquivalentString: [StringDefs] PROCEDURE [sl: STRING, s2: STRING] RETURNS [BOOLEAN] 
EquivalentString: [Strings] PROCEDURE [sl: STRING, s2: STRING] RETUIlNS [BOOLEAN] 
EquivalentStrings: [StringDefs] PROCEDURE [sl: STRING, s2: STRING] HETUHNS [BOOLEAN] 
EquivalentStrings: [Strings] PROCEDURE [sl: STRING, s2: STRING] RETURNS [BOOLEAN] 
EquivalentSubString: [StringDefs] PROCEDURE [sl: SubString, s2: SubString] RETURNS [BOOLEAN] 
EquivalentSubString: [Strings] PROCEDURE [sl: SubString, s2: SubString] RETURNS [BOOLEAN] 
EquivalontSubStrings: [StringDefs] PROCEDURE [sl: SubString, s2: SubString] RETUHNS [BOOLEAN] 
EquivalentSubStrings: [Strings] PROCEDURE [sl: SubString, s2: SubString] RETURNS [BOOLEAN] 
EquivalentVorsions: [BedMerge] PROCEDURE [vi: POINTER TO VersionStamp, v2: POINTER TO VersionStamp] 

RETURNS [BOOLEAN] . 
EraseTable: [Allocator] PROCEDURE 
EraseTable: [TableDeFs] PROCEDURE 
ErrorTab: [BinaryDefs] PROGRAM 
ESC: [IODefs] CIIARACTER=33C 
ESVExtension: [CoreSwapDofs] TVPE=MACUINE DEPENDENT RECORD[SELECT OVERLAID • FROM loadstate =) 

[loadstate: POINTER], either =) [fill: [0 .. 7777B], type: DebuggeeType, notMesa40: BOOLEAN] ENDCASE] 
Exit: [ProeessDefs] PROCEDURE [POINTER TO MONITORLOCK] 
ExpandFilename: [DireetoryDefs] PHOCEDURE [name: STRING, filename: STRING] 
ExpnndFilename: [Directory] PROCEDURE [name: STRING, filename: STRING] 
ExpandTable: [BedMorge] PROCEDURE 
EXPHandle: [BedOefs] TVPE=POINTER TO EXPRecord 
EXPIndex: [BedDefs] TVPE=POINTER[O .. 37777B] TO EXPRecord 
EXPNull: [BedDefs] EXPIndex 
EXPRecord: [BedDefs] TVPE=RECORD[name: NameRecord, size: CARDINAL, port: Portable, named instance: 

1300LEAN, file: FTIndex, links: ARRAV [0 .. 0). OF ControlLink.] 
exptypa: [BedDefs] TableSelector=6. 
extb: [SymbolTable] TableBase 
ExternalStnteVector: [CoreSwapDefs] TVPE=MACUINE DEPENDENT RECORD[state: SVPointor, reason: 

Swaplleason, level: [0 .. 7777B], tables: POINTER, drumFile: POINTER. parameter: POINTER TO 
DebugParameter, oxtans'ion: 'ESVExtension, 10adstateCFA: CFA, lspagas: CARDINAL. mapLog: LONG 
POINrEIl, mds: CARDINAL. fill: ARRAY [16 .. 18] OF WORD] 

FA: [AltoFiloOefs] lYPE=MACIIINE DEPENDENT IlECORD[da: vDA. page: CARDINAL, byte: CARDINAL] 
FAptr: [lloctangloDefs] TVPE=POINIEIl TO fontarray 
FCD: [Roc lang 1 eDefs] TVPE=MACIIINE DEPENDENT RECOIW[wi dthORext: [0 .. 77777B], lIasNoExtens ion: BOOLEAN, 

hoight: [0 .. 255]. disp1acomont: [0 .. 255]] 
FCDptr: rHoctangloDefs] lVPE=POINTER TO FCD . 
FetchHandle: [DobugF1PDofs] rVPE=POINTER TO FetchObject 
FetchObject: [Dobugl"lPDofs] TVPE=IlECOIlO[Connoc l Tollos l: PIlOCEDUIlE [hos t: STIlING, d i ,'eetory: STRING], 

ClosaConnoellon: PIlOCEDUIlE, UslFI'les: PIWCEDURE [designalor: STRING], LoadFiles: PIlOCEDUHE 



[filename: STRING], StoreFile: PROCEDURE [filename: STRING], DumpFi1es: PROCEDURE [filename: 
STRING], RetrieveFile: PROCEDURE [filename: STRING], Chat: PROCEDURE] 

FF: [IODefs] CIIARACTER= 14C 
fgHeader: [SymDefs] TYPE=RECORD[fgoffset: WordOffset, fglength: CARDINAL, sourcefi1e: StringBody] 
fgTab1e: [SymbolTable] DESCRIPTOR FOR ARRAY CARDINAL OF FGTEntry 
FGTEntry: [SymDefs] TYPE=RECORD[findex: OyteIndex, cindex: OyteIndex] 
FH: [A1toFileDefs] TYPE=RECORD[da: vDA, page: PageNumber] 
FHptr: [HectangleDefs] TYPE=POINTER TO Fontlleader 
FI: [AltoFileDefs] TVPE=RECORD[page: PageNumber, byte: CARDINAL] 
FlO: [DiskDefs] TYPE=MACIIINE DEPENDENT RECORD[version: CARDINAL, serial: SN] 
FieldDescriptor: [ControlDefs] TVPE=MACIIINE DEPENDENT RECORD[offset: BYTE, posn: [0 .. 15]. size: 

[1. .16]] 
FileAccessError: [Files] SIGNAL [file: Fi1eHand1e] 
FileAccessError: [SegmentDefs] SIGNAL [file: Fi1eHandle] 
FileError: [Files] SIGNAL [file: FileHand1e] 
FileError: [SegmentDefs] SIGNAL [file: Filellandle] 
FileHandle: [LoaderUtil ityDefs] TYPE=Fi1ellandle 
FileHandle: [MIUti1ityDefs] TYPE=Fi1eHand1e 
FiloHandle: [SegmentDefs] TYPE=POINTER TO FileObject Object 
FileHandle: [WindowDefs] TYPE=FileHandle 
FileHandleFromTable: [LoaderUtilities] PROCEDURE [filename: FTIndex] RETURNS [file: Fi1eHandle] 
FileHandleFromTable: [LoaderUtilityDefs] PROCEDURE [filename: FTIndex] RETURNS [file: Fi1eHand1e] 
FileHint: [SegmenLDefs] TYPE=FH 
Filelndex: [SegmentDefs] TYPE=FI 
FileIndex: [SymDefs] TYPE=[O .. 77777B] 
FileLength: [StreamDefs] PROCEDURE [stream: StreamHand1e] RETURNS [StreamIndex] 
FileLength: [StreamsO] PROCEDURE [stream: StreamHand1e] RETURNS [StreamIndex] 
FilenameChars: [AltoFileDefs] INTEGER=39 
FileNameError: [Files] SIGNAL [name: STRING] 
FileNameError: [SegmentDefs] SIGNAL [name: STRING] 
FilonameWords: [AltoFi1eDefs] INTEGER=20 
FileNotFound: [LoaderUti1ities] SIGNAL [name: STRING] RETURNS [file: FileHand1e] 
FileNotFound: [LoaderUti1ityDefs] SIGNAL [name: STRING] RETURNS [file: Fi1eHandle] 
FiloObject: [SegmentDefs] TYPE=file Object . 
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FileRequest: [ImageDefs] TYPE=MACIIINE DEPENDENT- RECORD[link: POINTER TO FileRequest, file: Filellandle. 
access: AccessOptions •. body: SELECT tag: * FROM short =) [fi11:_ [O .. 7777B]. name: STRING]. long =) 

[fill: [0 .. 7777B], name: SubStringDescriptor] ENDCASE] 
FileRequest: [MIUtilityDefs] TYPE=FileRequest 
files: [loaderUtilities] Fi1eTab1e 
Files: [Nuc1eusDefs] PROGRAM 
FileSegmentAddress: [SegmentDefs] PROCEDURE [seg: FileSegmentllandle] RETURNS [POINTER] 
FileSegmentAddress: [Segments] PROCEDURE [seg: Fi1eSegmentlland1e] RETURNS [POINTER] 
FileSegmentClass: [SegmentDefs] TYPE={code, other} 
FileSegmentHandle: [FrameDefs] TYPE=FileSegmentUandle 
FileSegmontHandle: [LoaderDefs] TYPE=Fi1eSegmentHandle 
FileSegmentHandle: [LoaderUtilityDefs] TYPE=FileSegmentHand1e 
FileSogmontHandle: [LoauStateDefs] TVPE=FileSegmentllandle 
F 11 eSogmentHandl e: [MIU t 11 i tyDe fs] TYPE = F n eSegmen tIIandl e 
FileSegmantHand1e: [RectangleDefs] TYPE=FileSegmentllandle 
FileSegmentHandle: [SegmenLDefs] TYPE=POINTER TO Fi1eSegmentObject segment Object 
FileSegmentObject: [SegmentDefs] TYPE=file segment Object 
FileTable: [LoaderUtilityDefs] TYPE=POINTER TO FileTableObject 
FileTableObject: [LoaderUtilityDefs] TYPE=RECORD[file: FTIndex. ext: BOOLEAN. fi1ehandle: Fi1ellandle, 

1 ink: Fi1eTab1e] 
fillctxse: [SymTabDefs] PROCEDURE [ISEIndex, lITIndex, BOOLEAN] 
FilllnCAs: [MakelmageUtilities] PROCEDURE [Image: POINTER TO ImageHeader. mapindex: CARDINAL. ca: 

POINTER] 
Fi11InCAs: [MIUtilityDefs] PROCEDURE [Image: POINTER TO ImageHeader. mapindex: CARDINAL, ca: POINTER] 
fi111nOA: [AltoFileDefs] vDA 
FinalizeMerge: [OcdMergeDefs] PROCEDURE 
FinalizeMerge: [BcdMerge] PROCEDURE 
FinaltzaUt1lit1es: [LoaderUtilitias] PROCEDURE 
FinalizeUtilities: [loadorUti1ityDefs] PROCEDURE 
FindCodaSegment: [LoadorUtilitios] PROCEDURE [loadee: BcdBase, mth: MTllandle. frame: 

GlobaHramolJandle] HETUHNS [seg: FileSegmentlJandla] 
FindCodaSegmant: [loadorULilityDefs] PROCEDURE [loadee: BcdBase, mth: MTHandle. frame: 

GlobaHramelJand1e] Il[TUIlNS [seg: FileSogmontllandle] 
FindOisp1ayW1ndow: [WindowDefs] PROCEDURE-Ex: xCoord. y: yCoord] RETURNS [WindowHand1e, xCoord. 

yCoord] 
F1ndDisplayWindow: [W-lndowsA] PHOCEDUHE [x: xCoord, y: yCoord] RETURNS [Windowllandle, xCoord. yCoord] 
FindEquivalentString: [BcdlabDofs] PIlOCEnUIl[ [SubString] IlETUHNS rfounu: BOOLEAN, hti: IITIndex] 
FindEquivalentStr1ng: [Bcdlab] PIlOCEDURE [s: SubString] HUUIlNS [found: BOOLEAN, ht1: IJTIndex] 



FindFile: [Files] PIlOCEDUIlE [fp: POINTER TO FP] RETURNS [Fi1ellandle] 
FindFile: [SogmenlDefs] PIlOCEDURE [fp: POINTER TO FP] RETUIlNS [Filellandle] 
FindFileNamo: [LoaderUlilities] PIlOCEDUIlE [name: SubString, ext: BOOLEAN] IlETUIlNS [found: BOOLEAN, 

file: FileTab1e] 
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FindFileName: [LoaderUti1ityDefs] PIlOCEDURE [name: SubString. ext: BOOLEAN] IlETURNS [found: BOOLEAN. 
file: FileTable] 

FindFrameIndex: [LoaderUti1ities] PIlOCEDUIlE [mth: MTllandle. frame1inks: BOOLEAN] RETUIlNS [f51: 
CAIWINAL] 

FindFrameIndex: [LoaderUtilityDofs] PROCEDUIlE [mth: MTHandle. framelinks: BOOLEAN] RETUIlNS [f5i: 
CAHDINAL] 

FindNnma: [LoaderBedUti1Defs] PIlOCEDURE [bed: BedBase. owner: Namee] RETURNS [name: NameReeord] 
FindNamo: [LoaderBedUti1ities] PHOCEDURE [bed: BcdBase. owner: Namee] RETURNS [name: Namellecord] 
FindSegHint: [BooLDefs] PHOCEDUIlE [seg: Fi leSegmentllandle] 
FindSogHint: [Segments] PROCEDUIlE [seg: FileSegmentllandle] 
FindString: [BcdrabDefs] PHOCEDUIlE [SubString] HETURNS [found: BOOLEAN. hti: IITIndex] 
FindString: [BedTab] PHOCEDUHE [s: SubString] HETURNS [found: BOOLEAN. hti: HTIndex] 
FindString: [SymbolTable] PHOCEDUIlE [s: SubString] RETUIlNS [hti: HTIndex] 
FindString: [SYII1TabDefs] PROCEDURE [SubString] RETURNS [UTIndex] 
FIP: [AltoFileDefs] TVPE=MACHINE DEPENDENT RECOIlD[type: BVTE. length: BVTE] 
FirstCtxSe: [SymbolTable] PROCEDUIlE [ctx: CTXIndex] RETURNS [ISEIndex] 
FirstCtxSe: [SymTabDefs] PROCEDURE [CTXIndex] RETURNS [ISEIndex] 
firstvisiblese: [SymTabDefs] PHOCEDURE [CTXIndex] RETURNS [ISEIndex] 
Fll: [KeyDefs] KeyName 
Fl2: [KeyDefs] KeyName 
FlushlargeFrames: [FrameDefs] PROCEDURE 
FlushlargeFrames: [Resident] PROCEDURE 
FnField: [SymbolTab1e] PROCEDURE [field: ISEIndex] RETURNS [offset: BitAddress. size: CARDINAL] 
FnField: [SymTabDefs] PROCEDURE [ISEIndex] RETURNS [offset: BitAddress. size: CARDINAL] 
FONT: [ReetangleDefs] TVPE=MACIIINE DEPENDENT RECORD[FHeader: FonUleader. FCDptrs: fontarray. 

ExtFCDptrs: fontarray] 
font: [SystemDisplay] FontUandle 
fontarray: [HeetangleDefs] TVPE=ARRAV [0 .. 255] OF FCDptr 
FontHandle: [FontDefs] TVPE=POINTER TO FontObject 
FontHeader: [RectangleDefs] TVPE=MACUINE DEPENDENT RECOIlD[MaxHeight: CARDINAL. Variable~idth: [0 .. 1]. 

blank: [0 .. 127]. MaxWidth: [0 .. 255J] 
FontObject: [FontDefs] TVPE=RECORD[paintChar: PROCEDURE [FontHandle. CUARACTER. POINTEIl TO 

BitmapState]. clearChar: PHOCEDURE [FontHandle. CUARACTER. POINTER TO BitmapStato]. charWidth: 
PROCEDURE [FontHandle. CIIAIlACTER] RETUHNS [CARDINAL]. charHeight: PROCEDURE [FontHandle. CHARACTER] 
RETUHNS [CAHDINAL]. close: PROCEDURE [FontHandle]. destroy: PHOCEDURE [FontHandle]. lock: PROCEDURE 
[FonUlandle] HETUHNS [POINTEH]. unlock: PROCEDURE [FonUlandle]] 

FOpCodeNames: [BinaryDefs] PHOGRAM 
Fork: [ProcessDefs] PIlOCEDURE [UNSPECIFIED] RETURNS [Processllandle] 
Fork: [Process] PIlOCEDURE [root: UNSPECIFIED] RETURNS [ProcessHandl~] 
FP: [AltoFileDefs] TVPE=RECORD[serial: SN. leaderDA: vDA] 
FP: [MIUtilityDefs] TVPE=FP " 
Fptr: [RectangleDefs] TVPE=POINTER TO FONT 
FR1: [KeyDefs] Key Name 
FR2: [KeyDefs] KeyName 
FR3: [KeyDefs] KeyName 
FR4: [KeyDefs] Key Name 
Frame: [ControlDefs] TVPE=MACIIINE DEPENDENT RECORD[accesslink: GlobalFrameHandle. pc: WordPC. 

returnlink: ControlLink. extensions: SELECT OVEHLAID FrameClass FIlOM local => [unused: UNSPECIFIED. 
local: ARIlAV [0 .. 0) OF UNSPECIFIED]. signal => [mark: BOOLEAN. unused: [0 .. 77777B]]. catch =) 
[unused: UNSPECIFIED. staticlink: Framellandle. messageval: UNSPECIFIED]. dying => [state: {dead. 
alive}. unused: [0 .. 77777B]] ENDCASE] 

FrameClass: [ControlDefs] TVPE={global. local. signal. catch. dying} 
FrameC1ass: [FrameDefs] TVPE=FrameClass " 
FrameCodeBase: [ControlDefs] TVPE=MACIIINE DEPENDENT RECORD[SELECT OVERLAID • FROM in =) [SELECT 

OVEHLAID * FHOM codobase => [codebase: POINTER]. prefix => [prefix: POINTEIl TO CSegPrefix] 
ENDCASE]. out => [offset: CAHDINAL]. either => [fill: [0 .. 77777B]. swappedout: BOOLEAN] ENDCASE] 

FrameFrag:" [UcdDefs] TYPE=~ECOHD[lenglh: CA~DINAL. frag: AIlRAV [0 .. 0) OF Contro1Link] 
FrameHandle: [ControlDefs] TVPE=POINTER TO Frame 
FrameHand1e: [FrameDefs] TVPE=Framolland1e 
framo1 ink: [Control De rs] CAIHHNAL=4 
FrameSize: [framoDers] rROCEDUHE [CA~DINAL] RETUHNS [CARDINAL] 
FrameSi ze: [Ues i don l] PIIOCEDUUE [fs i: CAIIDINAL] liE 1 U~NS [CAIWINAL] 
FrameToModuleName: [DobugUserulDefs] PHOCEDUHE [f: G1obalFramelland1e. s: STRING] 
FramoVec: rConlrolDefsl AlWAY [0 .. 18] OF [0 .. 7774B] 
Free: [ControlDefs] PHOCEDUIIE [POINfER] 
FreeAllSpace: [MakoImageUlilities] PHOCEDURE 
FreeAl1Space: [MIUtililyDers] PHOCEDUHE 
FrooChunk: [Al"Iocalol'] PIlOCEI)UnE [I: Tab1eIndex. s"lze: CARDINAL] 



freeChunk: [Tab1eDefs] P~OCEDURE [i: Tab1eIndex. size: CARDINAL] 
freeHenpNode: [FSP] PROCEDURE [p: POINTER] 
freeHenpNode: [SystemDefs] PROCEDURE [p: POINTER] 
freeHenpString: [FSP] P~OCEDURE [s: STRING] 
freoHenpString: [SystemDefs] PROCEDURE [s: STRING] 
freeNode: [FSPDefs] PROCEDURE [z: ZoncPointer. p: POINTER] 
freeNode: [FSP] P~OCEDU~E [z: ZonePointer. p: POINTER] 
freeNodePointer: [FSPDefs] TYPE=POINTER TO free NodeHeader 
freePage: [BootDefs] SegmentHandle 
FreePages: [Segments] PHOCEDURE [base: POINTER] 
FreePages: [SystemDefs] PROCEDURE [base: POINTER] 
FreeSegment: [Segments] PROCEDURE [base: POINTER] 
freeSegment: [SystemDefs] PROCEDURE [base: POINTER] 
ftb: [LoaderUtilities] CARDINAL 
fTHnndle: [BedDefs] TYPE=POINTER TO FTReeord 
FTIndex: [BedDefs] TYPE=POINTER[O .. 37777B] TO FTReeord 
FTNull: [BedDefs] FTIndex 
fTRecord: [BedDefs] TYPE=RECORD[name: NameRecord. version: VersionStamp] 
fTSelf: [BedDefs] FTIndex 
fttype: [BedDefs] TableSelector=8 
GetAllocntionObject: [A1loeDefs] PROCEDURE RETURNS [old: AllocHandle] 
GetAllocati6nObject: [Swapper] PROCEDURE RETURNS [old: AlloeHandle] 
GotBcdf11eNames: [MakeImageUti1ities] PROCEDURE [nbeds: ConfigIndex] RETURNS [names: DESCRIPTOR FOR 

ARRAY CARDINAL OF STRING] 
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GetBcdF11eNames: [MIUtilityDefs] PROCEDURE [nbeds: ConfigIndex] RETURNS [names: DESCRIPTOR FOR ARRAY 
CARDINAL OF STRING] 

GatCB: [DiskDefs] PROCEDURE [zone: CBZptr. init: CBinit] RETURNS reb: CBptr] 
GatCB: [DiskIO] PROCEDURE [zone: CBZptr. init: CBinit] RETURNS [cb: CBptr] 
GatChunk: [Allocator] PROCEDURE [size: CARDINAL] RETURNS [TableIndax] 
GatChunk: [TableDefs] PROCEDURE [size: CARDINAL] RETURNS [TableIndex] 
GatCurrentDisplnyWindow: [WindowDefs] PROCEDURE RETURNS [Windowllandle] 
GetCurrantDisplnyWindow: [WindowsB] PROCEDURE RETURNS [WindowHandle] 
GetCurrentKay: [KeyStreams] PROCEDURE RETUHNS [Keyboardllandle] 
GetCurrentKay: [StreamDefs] PROCEDUIlE RETURNS [Keyboardllandle] 
GetDefnultBitmap: [ReetangleDefs] PHOCEDUIlE RETURNS [DMflandle] 
GatDefnultBitmap: [RectanglesB] PROCEDURE RETUIlNS [BMHandle] 
GotDefnultDisplnyStraam: [Display] PIlOCEDURE RETURNS [DisplayHandle] 
G.tDefnultDisplayStrenm: [StreamDefs] PROCEDURE RETURNS [DisplayHandle] 
GetDefnultDisplnyStrenm: [SystemDisplay] PIlOCEDURE HETUHNS [DisplayHandle] 
GetDefnultFont: [ReetangleDefs] PROCEDURE RETURNS [FAptr. CARDINAL] 
GatDefnultFont: [~ectanglesA] PROCEDURE RETURNS [FAptr. CARDINAL] 
GatDofnultKay: [KeyStreams] PROCEDURE RETURNS [Keyboardllandle] 
GotDefaultKey: [StreamDefs] PROCEDURE RETURNS [KeyboardHandle] 
GatDisk: [DiskDefs] PROCEDURE RETURNS [POINTER TO DISK] 
GatDisk: [DiskIO] PROCEDURE RETURNS [POINTER TO DISK] 
GetDisplayStreamL1st: [D ispl ay] PIWCEDURE RETURNS [Displayflandle] 
GatD1splayStreamL1st: [StreamDefs] PROCEDURE RETURNS [DisplayHandle] 
GatDummyGfi: [BedMergo] PROCEDURE En: CARDINAL] RETURNS [gfi: GFTIndex] 
GatEndOfF11e: [Files] PROCEDURE [fila: FileHandle] ~ETURNS [page: PageNumber. by to: CARDINAL] 
GatEndOfF11e: [SegmentDefs] PROCEDURE [file: FileHand1e] RETURNS [page: PageNumber. byte: CARDINAL] 
GotFA: [StreamDefs] PROCEDURE [stream: Strean~landle. fa: POINTER TO FA] 
GetFA: [StreamsB] PROCEDURE [stream: Streamflandle. fa: POINTER TO FA] 
GatF11eAccess: [Files] PROCEDURE [file: Fileflandle] RETURNS [AccessOptions] 
GetF11eAccess: [SegmentDefs] PROCEDURE [file: Filellandle] RETURNS [access: AceessOptions] 
GetFi1eFP: [Files] PROCEDURE [file: FileHandle. fp: POINTER TO FP] 
GatFileFP: [SegmentDefs] PIlOCEDURE [file: Filellandle. fp: POINTER TO FP] 
GetFileLength: [Files] PROCEDURE [file: Fileflandle. fa: POINTEH TO FA] 
GetF11oLength: [SegmentDefs] PROCEDURE [file:. FiloHandle. fa: POINTER TO FA] 
GetFil eSegmentDA: [SegmentDafs] PHOCEDURE [seg: F i 1 eSegmen tllandl 0] HETURNS [vDA] 
GetFil eSegmentDA: [Segments] PIWCEDURE [seg: r i 1 eSegmenUlandl e] HETURNS [vDA] 
GetFont: [RectangloDefs] PROCEDURE [filonamo: STRING] RETURNS [FileSegmontllandle] 
GotFont: [neetanglesB] PHOCED.URE [filenamo: STHING] RETUHNS [FileSegmentUandle] 
GetGfi: [BcdMorgo] PROCEDURE En: CAHDINAL] RETURNS [gfi: GFTIndex] 
Getlndex: [StroamDefs] rnOCEDURE [stroam: Streamllandle] RETURNS [StreamIndex] 
GetIndex: rStreamslJ] PROCEDURE [stream: Streamllandlo] RETUnNS [StreamIndex] 
Gatln1tia1LoadState: [LoadStaleDofs] PROCEDURE RETURNS [initstateseg: FileSegmontHandle] 
GotIn1t1nlLondStnte: [LoadStato] PHOCEDURE nETURNS [Fi1eSegmentliandle] 
GatlnputStream: [IODafs] PHOC[DUHE R[TUHNS [Slreamllandle] 
GatlnputStream: [SlreamTO] PHOCEDUIlE HETURNS [Stroamllandle] 
GotLevo1: [CoroSwapDofs] PHOClDURE HEIURNS [INTEGER] 
GatLevel: [Nonnoshlont] PHOC[£)UHE IlETURNS [INTEGER] 
GetL1neTnble: [WlndowDofs] PIlOC[DUHE IlETURNS [POINTER] 



GetLineTable: [WindowsB] PROCEDURE RETURNS [POINTER] 
GotLoadState: [LoadStateDofs] PHOCEDURE RETUIlNS [stateseg: FileSegmentlfandle] 
GotLoadState: [LoadS tate] PROCEDUHE RETURNS [FileSegmentUandle] 
GetNetworkNumber: [MiscDefs] PHOCEDURE RETUHNS [CARDINAL] 
GetNetworkNumber: [Miscellaneous] PROCEDURE RETUHNS [CARDINAL] 
GetNextDA: [BFSDefs] PHOCEDURE [cb: CBptr] 
GetNextDA: [BFS] PROCEDURE [cb: CBptr] 
GetOutputStream: [IODefs] PHOCEDURE RETURNS [Streamllandle] 
GetOutputStream: [StreamIO] PHOCEDUHE RETURNS [StreamUandle] 
GetPriority: [ProcessDefs] PROCEDURE RETUHNS [Priority] 
GetPriority: [Process] PROCEDUHE RETUHNS [p: Priority] 
GetReturnFrame: [ControlDefs] PROCEDURE RETURNS [FrameHandle] 
GetReturnLink: [ControlDefs] PROCEDURE RETURNS [ControlLink] 
GetSelection: [Menus] PROCEDURE [w: WindowHandle] RETURNS [STRING] 
GetSelection: [WindowDefs] PROCEDURE [w: WindowHandle] RETURNS [STRING] 
GetSpace: [MakelmageUtilities] PROCEDURE En: CARDINAL] RETURNS [p: POINTER] 
GetSpace: [MIUtilityDefs] PROCEDURE En: CARDINAL] RETUIlNS [p: POINTER] 
GetString: [MakeImageUtilities] PROCEDURE [oldstring: STRING] RETURNS [newstring: STRING] 
GetString: [MIUtilityDefs] PROCEDURE [oldstring: STRING] RETURNS [newstring: STRING] 
GotSystemTable: [BootDefs] PROCEDURE RETURNS [SystemTablellandle] 
GetSystemTable: [Swapper] PROCEDURE RETURNS [SystemTableUandle] 
gfiOffset: [ControlDefs] CARDINAL=O 
GFT: [ControlDefs] POINTER TO ARRAV [0 .. 0) OF GFTItem 
gft: [LoadState] LoadStateGFT 
GFTIndex: [BcdDefs] TVPE=GFTlndex 
GFTIndex: [ControlDefs] TVPE=[0 .. 511] 
GFTIndex: [FrameDefs] TVPE=GFTIndex 
GFTlndex: [LoadStateDefs] TVPE=GFTIndex 
GFTItem: [ControlDefs] TVPE=MACHINE DEPENDENT RECORD[frame: GlobalFrameHandle, epbase: CARDINAL] 
GFTNul1: [BcdDefs] GFTIndex=511 
GFTNull: [ControlDefs] GFTIndex=511 
globalbase: [ControlDefs] CARDINAL=3 
GlobalFrame: [ControlDefs] TVPE=MACIiINE DEPENDENT RECORD[gfi: GFTIndex, ~nused: [0 .. 1], copied: 

BOOLEAN, alloced: BOOLEAN, shared: BOOLEAN, started: BOOLEAN, trapxfers: BOOLEAN, codelinks: 
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BOOLEAN, code: FramoCodeBase, codesegment: F~leSegmentltandle, global: ARRAV [0 .. 0) OF UNSPECIFIED] 
GlobalFrame: [FrameDefs] PROCEDURE [link: UNSPECIFIED] RETURNS [GlobalFrameUandle] 
GlobalFrame: [NonResident] PROCEDURE [link: UNSPECIFIED] RETURNS [GlobalFrameHandle] 
GlobalFrameHandle: [BcdMergeDefs] TVPE=GlobalFrameHandle . 
Global F ramoHandl e: [BcdMe rge] TVPE =G·I oba IF rameUandl e 
GlobalFrameHandle: [ControlDefs] TVPE=POINTER TO GlobalFrame 
GlobalFrameHandle: [FrallleDofs] TVPE=GlobalFralllellandle 
GlobalFrameHnndle: [LoaderDefs] TVPE=GlobalFrameUandle 
GlobalFrameHandle: [LoaderUtilityDefs] TVPE=GlobalFrallleliandle 
GlobalFrameHandle: [MIUtilityDefs] TVPE=GlobalFrameHandle 
globalslots: [ControlDefs] CARDINAL=8 
GrayArray: [RectangleDefs] TVPE=ARRAV [0 .. 3] OF WORD 
GrayPtr: [RectangleDefs] TVPE=POINTER TO GrayArray 
Greg: [ControlDefs] CARDINAL=254 
GrEqualIndex: [StreamDefs] PROCEDURE [it: Streamlndex, i2: StreamIndex] RETURNS [BOOLEAN] 
GrEqualIndox: [StreamsB] PROCEDURE [il: StrealllIndex, i2: StreamIndex] RETURNS [BOOLEAN] 
Grlndex: [SlreamDefs] PROCEOURE [il: Streamlndex, i2: StreamIndex] RETURNS [BOOLEAN] 
Grlndex: [StrealllsB] PROCEDURE [i1: StreamIndex, i2: StreamIndex] RETURNS [BOOLEAN] 
GrowRectangle: [RectangleDefs] PROCEDURE [rectangle: Rptr, width: xCoord, height: yCoord] 
GrowRectangle: [RectanglesA] PHOCEDURE [rectangle: Rptr, width: xCoord, height: yCoord] 
HardwareTime: [11moOefs] TVPE=MACIIINE DEPENDENT RECOnD[high: PRIVATE CARDINAL, low: PRIVATE CARDINAL] 
hnshblock: [SymTabDefs] PROCEDUHE RETURNS [base: POINTER, length: CARDINAL] 
HashValue: [SymbolTablo] PROCEDURE [s: SubString] RETURNS [ltVlndex] 
HashValue: [SymTabDefs] PROCEDURE [SulJString] RETURNS [HVIndex] 
hashVec: [SYlllbolTable] DESCIlIPTOn FOil ARnAV CAnDINAl OF UTIndex 
HenpZone: [FSP] PROCEDURE IlETURNS [ZonePointer] 
HeapZone: [SystemDofs] PIlOCEDunE RETUHNS [ZonePointer] 
ht: [Symbo 1 Tab 10] DESCIlIP ron Fon AlWAY CAnOINAl OF UTllecord 
HtiName: [UcdMergo] PIlOC[DURE En: NamoRecord] RETUIlNS [HTIndex] 
HTIndex: [UctlMorge] TVPE=UTIndex 
HTIndex: [UcdTabDefs] TVPE=[O .. 37777B] 
HTIndex: [SyIllOofs] TVPE=CARDINAL[0 .. 17777B] 
HTNull: rUcdfabOefs] IITIndex=O 
HTNull: [SYIllDofs] IITIndox=O 
HTRecord: [BcdTabOofs] TVPE=RECORD[l ink: IITIndex, offset: CARDINAL] 
HTRocord: [SymDefs] TVPE=nECOnD[anylnternal: UOOLEAN, anyPublic: BOOLEAN, link: HTlndex, sslndex: 

CAIIDINAL] 
httypo: [UcdOofs] TubleSoloctor a l 

.-.--....... _ ...... _ ... _ ••....... _ ... ------------_ .... _ ... _ ... __ ._--_. 



httype: [SymDefs] TableSelector=2 
HVIndex: [BcdTabDefs] TYPE=[0 .. 70] 
HVIndex: [SymDefs] TYPE=CARDINAL[O .. 70] 
ICBTIndex: [SymDefs] TYPE=POINTER[O .. 3 7777B] TO Inner Call ab 1 e BodyRecord 
IllegalSymbolBase: [Symbol Cacho] SIGNAL [base: SymbolTableBase] 
IllegalSymbolBase: [SymbolTableDefs] SIGNAL [base: SymbolTableBase] 
ImagoVersion: [ImageDefs] PROCEDURE RUUHNS [VersionStamp] 
ImageVersion: [Miscellaneous] PHOCEDURE RETUHNS [version: VersionStamp] 
IMPHandle: [BcdDefs] TYPE=POINrER TO IMPRecord 
IMPIndex: [BcdDefs] TYPE=POINTER[O .. 37777B] TO IMPRecord 
IMPNull: [BcdDeFs] IMPlndex 
ImportBindingLink: [LoaderUtilityDefs] TYPE=RECORD[whichgfi: [0 .. 3], body: SELECT type: * FROM 

interface =) [eti: EXPIndex], module =) [mti: MTIndex], notbound =) NULL ENDCASE] 
IMPRecord: [BcdDeFs] TYPE=RECORD[name: NameRecord, port: Portable, namedinstance: BOOLEAN, file: 

FTIndex, gfi: GFTIndex, ngfi: [1 .. 4]] 
imptypo: [BcdDefs] TableSelector=5 
includedCTXIndex: [SymDefs] TYPE=ORDERED POINTER[0 .. 3777B] TO included CTXRecord 
includedCTXNull: [SymDefs] includedCTXIndex 
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InitDisplay: [DisplayDefs] PROCEDURE [dummySize: CARDINAL, textLines: CARDINAL, nPages: CARDINAL, f: 
fonUlandl e] 

InitDisplay: [SystemDisplay] PROCEDURE [dummySize: CARDINAL, textLines: CARDINAL, nPages: CARDINAL, f: 
Fontllandle] 

InitFileRequest: [MakeImageUtilities] PROCEDURE 
InitFileRequest: [MIUtilityDefs] PROCEDURE 
InitializeCBstorago: [DiskDefs] PROCEDURE [zone: CBZptr, nCBs: CARDINAL, page: PageNumber, init: 

CBinit] 
InitializeCBstorage: [DiskIO] PROCEDURE [zone: CBZptr, nCBs: CARDINAL, page: PageNumber, init: CBinit] 
InitializeCondition: [ProcessDefs] PROCEDUHE [condition: POINTER TO CONDITION, ticks: CARDINAL] 
InitializeCondition: [Process] PHOCEDUHE [condition: POINTER TO CONDITION, ticks: CARDINAL] 
InitializeD1skKD: [DiskKDDefs] PROCEDURE 
InitializeOiskKD: [DiskKD] PROCEDURE 
InitializeMerge: [BcdMergeDefs] PROCEDURE [sizeoftable: CARDINAL, lastrealgfi: GFTIndex] 
InitializeMerge: [BcdMerge] PROCEDUHE [sizeoftable: CARDINAL, lastrealgfi: GFTIndex] 
InitializeMonitor: [ProcessDefs] PROCEDURE [monitor: POINTER TO MONITORLOCK] 
InitializeMonitor: [Process] PROCEDURE [monitor: POINTER TO MONITORLOCK] 
InitializeRolocation: [loadStateDefs] PROCEDURE [config: ConfigIndex] RETURNS [rel: Relocation] 
InitializeRelocation: [LoadState] PROCEDURE [config: ConfigIndex] RETURNS [rel: Relocation] 
InitializeTable: [Allocator] PROCEDUHE [region: Region, divisions: CARDINAL] 
InitializeTable: [TableDefs] PROCEDUHE [region: Region, divisions: CARDINAL] 
InitializeUtilities: [loaderUtilities] PROCEDURE [bed: BcdBase] 
InitializeUtilities: [loaderUtilityDefs] PHOCEDURE [bcd: BcdBase] 
InitImportBinding: [LoaderUtilities] PROCEDURE [size: CARDINAL] RETURNS [binding: Binding] 
InitlmportBinding: [loaderUtilityDefs] PHOCEDURE [size: CARDINAL] HETURNS [binding: Binding] 
InitLoadStateGFT: [MakeImageUtilities] PROCEDURE [initgft: loadStateGFT, merge: BOOLEAN, nbcds: 

ConfigIndex] , 
InitLoadStateGFT: [MIUtilityDefs] PROCEDURE [initgft: LoadStateGFT, merge: BOOLEAN, nbcds: 

ConfigIndex] 
InitLoadStateObject: [loadState] PROCEDURE 
InitSpace: [MakeImageUtilities] PROCEDURE 
InitSpace: [MIUtilityDefs] PROCEDURE 
Input: [StreamIO] Streamllandle 
InputBufferEmpty: [Keyboard] PROCEDURE [stream: Streamllandle] RETURNS [empty: BOOLEAN] 
InputLoadState: [loadStateOefs] PHOCEDURE RETURNS [nbcds: ConfigIndex] 
InputLoadStata: [LoadState] PROCEDURE RETUHNS [ConfigIndex] 
InsartFilo: [Files] PROCEDURE [fp: POINTER TO FP, access: AccessOptions] RETURNS [fila: Filelfandla] 
InsertFila: [SegmentDefs] PROCEDURE [fp: POINTER TO FP, access: AccessOptions] HETURNS [FileHandle] 
InsertFileLength: [Files] PIlOCEDURE [file: Filellandle, fa: POINTER TO F,A] 
InsertFiloLongth: [SegmenlDefs] PHOCEDURE [file: Filellandle. fa: POINTER TO FA] 
InstWord: [ControlDefs] TYPE=MACIIINE DEPENDENT RECORD[oddbyte: BYTE. evenbyte: BYTE] 
InsufficientVM: [SegmonLDefs] SIGNAL [needed: PageCount] 
InsufficiantVM: [Swappor] SIGNAL [needed: PageCount] 
InterruptLevel: [ProcessDefs] TVPE=[O .. 15] 
InvalidBcd: [Loader'Dofs] ERROR [bcdfile: Filelfandla] 
InvalidBcd: [Loader] EllBOR [bcdfile: Filellandle] 
InvnlidDA: [DiskDefs] DA 
InvalidFile: [LoaderDefs] ERROn [name: STRING] 
InvalidFilo: [Loader] EHHOR [name: STRING] 
Inval idFP: [Segmen LOofs] SIGNAL [fp: ('OINTER TO FP] 
InvalidFP: [Sogments] SIGNAL [rp: POINTER TO FP] 
InvalidGl obal Frame: U ramol)ofs] SIGNAL [frame: Gl oba H ramollandl 0] 
Invali dGl obal Frame: [Nonnos i deil L] SIGNAL [f rame: G 1 oba H rmnollandl a] 
InvalidImngo: [ImageDefs] SIGNAL 



lnvnlidlmnge: [RunImage] SIGNAL 
InvnlidlmngoName: [ImageDefs] SIGNAL 
InvnlidImngoNnme: [MakeImage] SIGNAL· 
lnvnl idr~ode: [FSPDefs] EHHOR [POINTER] 
InvalidNode: [FSP] ERROR [POINTER] 
InvnlidNumber: [StringDefs] SIGNAL 
InvalidNumber: [Strings] SIGNAL 
InvalidObject: [BootDefs] SIGNAL [object: POINTER] 
InvalidObject: [Swapper] SIGNAL [object: POINTER] 
InvnlidProcess: [ProcessDefs] SIGNAL [process: ProcessHandle] 
InvalidProcess: [Process] SIGNAL [process: Processlfandle] 
InvalidSegmentSizo: [SegmentDefs] SIGNAL [pages: PageCount] 
InvalidSegmentSize: [Segments] SIGNAL [pages: PageCount] 
InvnlidTime: [TimeConvert] ERROR 
InvalidTime: [TimeDefs] ERROR 
InvalidZone: [FSPDefs] ERROR [POINTER] 
InvalidZone: [rSP] ERROR [POINTER] 
InvertBoxInRectangle: [RectangleDefs] PROCEDURE [rectangle: Rptr, xO: xCoord, width: xCoord, yO: 

yCoord, height: yCoord] 
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InvertBoxInRectangle: [RectanglesA] PROCEDURE [rectangle: Rptr, xO: xCoord, width: xCoord, yO: yCoord. 
height: yCoord] 

ISEIndex: [SymDefs] TYPE=POINTER[0 .. 37777B] TO id SERecord 
ISENull: [SymOefs] ISEIndex 
IsModuleBound: [LoaderUtilities] PROCEDURE [mth: MTHandle] RETURNS [BOOLEAN] 
IsModuleBound: [LoaderUtilityDefs] PROCEDURE [mth: MTI/andle] RETURNS [BOOLEAN] 
IsRoctangleVisible: [RectangleDefs] PROCEDURE [rectangle: Rptr] RETURNS [BOOLEAN] 
Join: [ProcessDefs] PROCEDURE [ProcessHandle] RETURNS [Framellandle] 
Join: [Process] PROCEDURE [process: UNSPECIFIED] RETURNS [FrameHandle] 
JumpToFA: [StreamDefs] PROCEDURE [stream: Streamllandle, fa: POINTER TO FA] 
JumpToFA: [StreamsB] PROCEDURE [stream: StreamHandle, fa: POINTER TO FA] 
JumpToPage: [SegmentDefs] PROCEDURE [cfa: POINTER TO CFA, page: PageNumber, buf: POINTER] RETURNS 

[prey: vDA, next: vDA] 
JumpToPage: [Segments] PROCEDURE [cfa: POINTER TO CFA, page: PageNumber, buf: POINTER] RETURNS [prev: 

vDA, next: vDA] 
KD: [AltoFileDefs] TYPE=MACHINE DEPENDENT RECORD[disk: DISK, lastSN: SN, changed; WORD, size: 

CARDINAL, versions: CARDINAL, freePages: CARDINAL, blank: ARRAY [0 .. 5] OF UNSPECIFIED, table: ARRAY 
[0 .. 0) OF WORD] 

KDSegment: [MakeImageUtil ities] PHOCEDURE HETURNS [FileSegmentilandle] 
KDSegment: [MIUtilityDefs] PROCEDURE RETUnNS [FileSegmentliandle] 
KeyArray: [KeyDefs] TYPE=AHRAY [0.;4] OF WORD 
KeyBits: [KeyDofs] TYPE=MACHINE DEPENDENT RECORD[blank: [0 .. 255], Keyset1: updown, Keyset2: updown. 

Keyset3: updown, Keyset4: updown, Keyset5: updown, Red: updown, Blue: updown, Yellow: updown, Five: 
updown, Four: updown; Six: updown, E: updown, Seven: updown, D: updown, U: updown, V: updown. Zero: 
updown, K: updown, Dash: updown, P: updown, Slash: updown, BackSlash: updown, LF: updown, BS: 
updown, Three: updown, Two: updown, W: updown, Q: updown, S: updown, A: updown, Nine: updown, I: 
updown, X: updown, 0: updown, L: updown, Comma: updown, Quote: updown, RightBracket: updown. 
Spare2: updown, Spare1: updown, One: updown, ESC: updown, TAB: updown, F: updown, Ctrl: updown. C: 
updown, J: updown, B: updown, Z: updown, LeftShift: updown, Period: updown, SemiColon: updown. 
Return: updown, Arrow: updown, DEL: updown, FL3: updown, R: updown, T: updown, G: updown, Y: 
updown, II: updown, Eight: updown, N: updown, M: updown, Lock: updown, Space: updown, LeftBracket: 
updown, Equal: updown, nightShift: updown, Spare3: updown, FL4: updown, FR5: updown] 

Keyboard: [KeyOefs] PROGRAM 
KeybonrdHnndle: [StreamDefs] TYPE=POINTER TO Keyboard StreamObject 
KeyboardPriority: [Keyboard] Priority=6 
KeyItem: [KeyDefs] TYPE=HECOnD[Letter: BOOLEAN, ShiftCode: [0 .. 127], NormalCode: [0 .. 255]] 
KeyName: [KeyDefs] TYPE={xO, xl, x2, x3, x4, x5, x6, x7, Keyset1, Keyset2, Keyset3, Keyset4, Keyset6. 

Hed, Bluo, Yellow, Five, Four, Six, E, Seven, D, U, V, Zero, K, Dash, P, Slash, BackSlash, LF. BS. 
Three, Two, W, Q, S, A, Nine, I, X, 0, L, Comma, Quote, RightBracket, Spare2, Spare!, One, ESC, 
TAB, F, Ctrl, C, J, B, Z, LeftShift, Period, SemiColon, Return, Arrow, DEL, FL3. R, T, G, Y, H, 
Eight, N, M, Lock, Space, LeftBracket, Equal, HightShirt, Spare3, FL4, FRG} 

Keys: [Keyboard] POINTEH TO KeyArray 
Keys: [KeyDefs] POINTER TO K~yBits 
KayStraams: [KeyDefs] PHOGRAM 
KayStrenms: [StreamDefs] PROGRAM 
KayTable: [Koyboard] POINTER TO ARRAY [0 .. 79] OF KoyItem 
ks: [Koyboard] Koyboardllandle 
KS: [KoyStreams] Keyboard StroamObject 
LargeRoturnSlot: [ConLrolDefs] CARDINAL=20 
LastCharIsDot: [LoaderUtilities] PROCEDUHE [name: SubString] RETURNS [BOOLEAN] 
1 CBZ: [D i s kDofs] CAIWINAL= 76 
LD: [AlLoFileDofs] TYP[::MACIIINE DEPENDENT RECOnO[created: TIME, wrHten: TIME, read: TIME, name: ARRAY 

[0 .. 19] or UNSPECIfIED, props: AlWAY [0 .. 209] or UNSPECIFIED, spare: AlWAY [0 .. 9] or UNSPECIFIED, 

.. _--... _--_._ .. _. --------------------'---------------



9 

propBegin: BYTE. propLength: BYTE. consecutive: BOOLEAN. blank: [0 .. 127]. newSN: BYTE. dirFP: CFP. 
eofFA: FA] 

LOIVMOO: [In1ineDefs] PROCEDURE [numlow: WORD. numhigh: CARDINAL. den: CARDINAL] RETURNS [quotient: 
CARDINAL. remainder: CARDINAL] 

laftmargin: [Reetang1eDefs] CARDINAL=10 
LengthHand1e: [SegrnentDefs] TYPE=POINTER TO LengthObject Object 
LengthObjact: [SegmentDefs] TYPE=length Object 
LF: [lODefs] CifARACTER=12C 
lG: [SyrnDefs] ContextLeve1=1 
LiberatoObjact: [BootDefs] PIWCEDURE [Objectlfand1e] 
Li berataObjact: [Swapper] PHOCEDURE [obj eet: Objectlfand1 e] 
LineOvarflow: [IODefs] SIGNAL [s: STRING] RETURNS [ns: STRING] 
LineOvarflow: [StreamIO] SIGNAL [s: STRING] RETURNS [ns: STRING] 
link: [SymbolTable] SymbolTableBase 
L1nkageFau1t: [NonResident] ERROR 
L1nkageFau1t: [TrapDefs] ERROR 
L1nklocat1on: [BedDefs] TYPE={frame. code} 
ll: [SymDefs] ContextLeve1=2 
load: [LoaderDefs] PROCEDURE [name: STRING] RETURNS [FileSegmentUand1e] 
load: [Loader] PROCEDURE [name: STRING] RETURNS [FileSegmentHand1e] 
loadBcd: [LoaderDefs] PROCEDURE [bcdfile: FileUandle] RETURNS [bcdseg: FileSegmentflandle] 
loadBcd: [Loader] PROCEDURE [bcdfile: Filellandle] RETURNS [bcdseg: Fi1eSegmentUand1e] 
loadoo: [loaderUtilities] BcdBase 
loader: [LoaderDefs] PROGRAM 
loaderError: [LoaderDefs] SIGNAL [error: LoaderErrorType] 
loaderError: [Loader] SIGNAL [error: loaderErrorType] 
LoaderErrorType: [LoaderDefs] TYPE={BcdAlreadyloaded. Inva1idBcd. Fi1eTab1eError. BcdWi11NotYit. 

LoadStateNotFound. loadStateWillNotFit. Impossible} 
LoadFont: [Rec tang 1 eDefs] PROCEDURE [segment: F 11 eSegmentllandl e] RETURNS [p: Fptr] 
LoadFont: [Rectang 1 esB] PROCEDURE [segment: F i 1 eSegmenUlandl e] RETURNS [Fptr] 
LoadState: [loadStateDefs] TYPE=POINTER TO LoadStateObject 
10adstate: [LoadState] LoadState 
LoadState: [NucleusDefs] PROGRAM [state: Fi1eSegmentHand1e. initstate: FileSegmentUand1e. bcdseg: 

FileSegmentHandle] 
loadStateFull: [loadStateDefs] ERROR 
loadStateFu11: [loadState] ERROR 
loadStateGFT: [LoadStateDefs] TYPE=DESCRIPTOR FOR ARRAY CARDINAL OF ConfigGFI 
loadStateGFT: [MIUtilityDefs] TYPE=loadStateGFT 
loadStateObject: [LoadStateDefs] TYPE=MACIIINE DEPENDENT RECORD[bcds: ARRAY [0 .. 41] OF 

BcdAddressObject. gft: ARRAY [0 .. 0) OF ConfigGFI] 
10ca1base: [Contro1Defs] CARDINAL=4 
10ca1s10ts: [ControlDefs] CARDINAL=8 
loca1TimeParameters: [TimeDefs] TVPE=MACifINE DEPENDENT RECORD[direction: WestEast. zone~ [0 .. 12]. 

unused1: [0 .. 3]. beginDST: [0 .. 366]. unused2: [0 .. 1]. zoneminutes: [0 .. 59]. endDST: [0 .. 366]] 
LockCodo: [FrameDefs] PROCEDURE [link: UNSPECIFIED] 
lockCode: [Miscellaneous] PROCEDURE [link: UNSPECIFIED] 
lockCodeSegment: [MakeImageUtilities] PROCEDURE [p: ProcDesc Contro1Link] 
LockCodeSegment: [MIUti1'ityDefs] PROCEDURE [p: ProcDescContro1link] 
LockCount:· [SegmentDefs] TYPE=[O .. 127] 
LockedEmpty: [ProcessDefs] Monitorlock 
lockF11e: [Files] PROCEDURE [file: FileHand1e] 
lockFile: [SegmentDefs] PROCEDURE [file: FileHand1e] 
logBytesPerPage: [A1toDefs] CARDINAL=9 
logBytesPerWord: [AltoDefs] CARDINAL=1 
logCharsPerPage: [AltoDefs] CARDINAL=9 
logCharsPerPaga: [StringDefs] CARDINAl-9 
LogChnrsPorWord: [AltoDefs] CARDINAL=l 
LogPageSize: [AltoDefs] CARDINAL=8 
longCARDINAl: [DoubleDefs] TYPE=LongCARDINAL 
longCARDINAL: [InlineDefs] TYPE=MACIIINE DEPENDENT RECORD[lowbits: CARDINAL. highbits: CARDINAL] 
longCopyRead: [DebugUsefulDefs] PROCEDURE [to: POINTER. from: LONG POINTER. nwords: CARDINAL] 
longCopyWrite: [DebugUsefulDefs] PROCEDURE [to: LONG POINTER. from: POINTER. nwords: CARDINAL] 
Long01v: [InlinoDefs] PROCEDUHE [num: LongCAHDINAL. den: CARDINAL] RETURNS [CARDINAL] . 
LongDivMod: [InlineDefs] PROCEDURE [nurn: LongCARDINAL. den: CARDINAL] RETURNS [quotient: CARDINAL. 

remainder: CARDINAL] 
longMu1 t: [In li neDe fs] PROCEDURE [CARDI NAl. CARDINAL] RETUltNS [p roduct: LongCARDINAl] 
LongREAD: [DebugUsofulDefs] PROCEDURE [LONG POINTER] RETURNS [UNSPECIFIED] 
longWRITE: [lJebugUsefulDo fs] PIWCEDURE [a': LONG POINTEH. v: UNSPECIFIED] 
lookupFi1eTab1e: [loaderUtililies] PROCEDURE 
LookupF11aTab1e: [LoadorUtililyDofs] PROCEDURE 
1 procs1 ots: [C~ntro lIlnfs] CARDINAl= 16 
Lrog: [ConlrolDefs] CARDINAL=263 

----------------------_ ... __ ._--_ .. _------



1tb: [SymbolTable] TableBase 
1Z: [SymDefs] ContextLevel=O 
MninBodyIndex: [ControlDefs] CARDINAl=O 
MakeCFP: [OFSDefs] PROCEDURE [cfp: POINTER TO CFP, fp: POINTER TO FP] 
MnkeCFP: [OFS] PROCEDURE [cfp: POINTER TO CFP, fp: POINTER TO FP] 
MakeCheckPoint: [CheckPoint] PROCEDURE [name: STRING] 
MakoCheckPoint: [ImageDefs] PROCEDURE [name: STRING] 
MakoCodoResident: [FrarneDefs] PROCEDURE [f: GlobalFrameliandle] 
MakeCodeResident: [Miscellaneous] PROCEDURE [f: GlobalframeHandle] 

._ .... _------------_._.-----------_. 
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makectxse: [SymTabDQfs] PROCEDURE [hti: HTIndex, ctx: CTXIndex] RETURNS [ISEIndex] 
MakeDataSegmant: [AllocDefs] PROCEDURE [base: PageNumber, pages: PageCount, info: AllocInfo] RETURNS 

[seg: DataSegmenUlandle] 
MakeDataSegmant: [Swapper] PROCEDURE [base: PageNumber, pages: PageCount, info: AllocInfo] RETURNS 

[seg: DataSegmentllandle] 
MakeFP: [BFSDefs] PROCEDURE [fp: POINTER TO FP, cfp: POINTER TO CFP] 
MakeFP: [BFS] PROCEDURE [fp: POINTER TO FP, cfp: POINTER TO CFP] 
MakeFsi: [FrameDefs] PROCEDURE [words: CARDINAL] RETURNS [fsi: CARDINAL] 
MakaFsi: [NonResident] PROCEDURE [words: CARDINAL] RETURNS [fsi: CARDINAL] 
MakaImage: [ImageDefs] PROCEDURE [name: STRING] 
MakeImage: [MakeImage] PROCEDURE [name: STRING] 
makenowctx: [SymTabDefs] PROCEDURE [Contextlevel] RETURNS [CTXIndex] 
MakeNowExport: [BcdMerge] PROCEDURE [old: EXPlfandle, eti: EXPIndex, Reloc: Relocation, initialGFT: 

LoadStateGFT] RETURNS [neweti: EXPIndex] . 
MakeNewZone: [FSPDefs] PROCEDURE [base: POINTER, length: BlockSize, deallocate: Deallocator] RETURNS 

[z: ZonePointer] . 
MakeNewZone: [FSP] PROCEDURE [base: POINTER, length: BlockSize, deallocate: Deallocator] RETURNS [z: 

ZonePointer] 
MakeNode: [FSPDefs] PROCEDURE [z: ZonePointer, n: BlockSize] RETURNS [POINTER] 
MakeNode: [FSP] PROCEDURE [z: ZonePointer, n: BlockSize] RETURNS [POINTER] 
makenonctxse: [SymTabDefs] PROCEDURE [CARDINAL] RETURNS [CSElndex] 
makeSEChain: [SymTabDefs] PROCEDURE [CTXIndex, CARDINAL, BOOLEAN] RETURNS [ISEIndax] 
MakeSelection: [Menus] PROCEDURE [w: Windowllandle, sel: POINTER TO Selection] 
MakeSelection: [WindowDefs] PROCEDURE [w: Windowllandle, sel: POINTER TO Selection] 
MakeSwappedIn: [AllocDefs] PROCEDURE [seg: FileSegmentllandle, base: PageNumber, info: AllocInfo] 
MakeSwappedIn: [Swapper] PROCEDURE [seg: FileSegmentHandle, base: PageNumber, info: AllocInfo] 
MakeUnMergedImage: [ImageDefs] PROCEDURE [name: STRING] 
MakeUnMergedImage: [MakeImage] PROCEDURE [name: STRING] 
MakeZone: [FSPDefs] PROCEDURE [base: POINTER, length: BlockSize] RETURNS [z: ZonePointer] 
MakeZone: [FSP] PROCEDURE [base: POINTER, length: BlockSize] RETURNS [z: ZonePointer] 
MapConfigToReal: [LoadStateDefs] PROCEDURE [cgfi: GFTlndex, config: ConfigIndex] RETURNS [rgfi: 

GFTIndex] 
MapConfigToReal: [loadState] PROCEDURE [cgfi: GFTIndex, config: ConfigIndex] RETURNS [rgfi: GFTIndex] 
MapEquivalentName: [BcdMerge] PROCEDURE [bcd: BcdBase, n: NameRecord] RETURNS [NameRecord] 
MapFileSegment: [SegmentDefs] PROCEDURE [seg: FileSegmentUandle, file: FileUandle, base: PageNumber] 
MapFileSegment: [Segments] PROCEDURE [seg: FileSegmenUlandle, file: Filellandle, base: PageNumber] 
MapName: [BcdMerge] PROCEDURE [bcd: 6cdBase, n: NameRecord] RETURNS [NameRecord] 
MapRealToConfig: [LoadStateDefs] PROCEDURE [rgfi: GFTIndex] RETURNS [cgfi: GFTIndex, config: 

ConfigIndex] 
MapRealToConfig: [loadState] PROCEDURE [rgfi: GFTIndex] RETURNS [cgfi: GFTlndex, config: Configlndex] 
MapVM: [600tDefs] PROCEDURE [seg: FileSegmentllandle, dc: vDC] 
MapVM: [Swapper] PROCEDUHE [seg: F 11 eSegmentllandl e, dc: vDC] 
MarkMenuItem: [MenuDefs] PROCEDURE [menu: MenuUandle, index: INTEGER] 
MarkMenuItem: [Menus] PHOCEDURE [menu: Menullandle, index: INTEGER] 
MarkSelection: [Menus] PROCEDURE [w: Windowllandle] 
MarkSelection: [WindowDefs] PROCEDURE [w: WindowHandle] 
MaxAllocSlot: [ControlDefs] CARDINAl=19 
MaxBcds: [LoadStateDefs] CARDINAl=42 
maxbitsperline: [RectangleDefs] CARDINAl=608 
maxcharcode: [AltoDefs] CARDINAL=255 
MaxContextLevel: [SymDefs] CARDINAL=7 
MaxFilePage: [AltoDefs] CARDINAL=77777B 
MaxFrameSize: [ControlDefs] CARDINAl=7774B 
MaxGFTSize: [ControlDefs] CARDINAl=2000B 
maxinteger: [AltoDefs] INTEGER=77777B' 
MaxLocks: [SegmentDefs] CARDINAL=127 
MaxNGfi: [ControlDefs] CARDINAl=4 
MaxNLinks: [ControlDefs] CARDINAl=265 
MaxParmsInStack: [ControlDefs] CARDINAL=5 
MaxRefs: [SegmentDefs] CARDINAL=256 
MaxSegs: [SegmentDefs] CARDINAl=177777B 
MaxSmallFramaSize: [ControlDefs] CARDINAL=231 
MnxVMPage: [AltoDefs] CARDIN~l=256 
maxword: [AltoDefs] CARDINAL=177777B 
maxwordsperline: [RectangleDefs] CARDINAl=38 
mdb: [SymbolTable] fableBase 
MDlndex: [SymDofs] TYPE=ORDERED POINTER[O .. 37777B] TO MDRecord 
MDNull: [SymDefs] MDIndex 
MDRecord: [SymDefs] TYPE=RECORD[mdht i: IfTlndex, mdctx: incl udedCTXlndex, mdshared: BOOLEAN t 

mdExported: UOOLEAN, mdStamp: VorsionStamp, mdFile: FileIndex] 
mdtype: [SymDofs] TableSoloctor=6 
MenuArray: [MenuDefs] lVPE=DESCRIPTOR rOR AHRAV CARDINAL or MenuItem 

...... -_ .. _-----_ .. _-. __ .-_. __ ..... _---------- -----------.-----....... ----.. --



MenuHandle: [MenuDefs] TYPE=POINTER TO MenuObject 
MenuHandle: [WindowDefs] TYPE=Menullandle 
MenuItem: [MenuDefs] rYPE=nECO~D[keyword: STRING, proc: PROCEDURE [UNSPECIFIED, xCoord, yCoord]] 
MenuLeftMargin: [MenuDefs] CARDINAL=5 

2 

MenuObject: [MenuDe fs] TYPE=flECORD[ 1 ink: Menullandl e, index: INTEGER, wi dth: xCoo rd, rectang 1 e: Rpt r, 
menuseg: F n eSegmentllandl e, dataseg: F il eSegmentllandl e, array: MenuArray] I 

MergoABcd: [MakeImageUtilities] PROCEDURE [config: ConfigIndex, initgft: LoadStateGFT, code: BOOLEAN, 
names: DESCRIPTOR FOR ARRAY CARDINAL OF STRING] 

MergeABcd: [MIUtilityDefs] PROCEDURE [config: ConfigIndex, initgft: LoadStateGFT, code: BOOLEAN, 
names: DESCRIPTOR rOB ARRAY CARDINAL OF STRING] 

MorgoAllBcds: [MakelmageUtilities] PROCEDURE [initialgft: loadStateGFT, code: BOOLEAN, names: 
DESCRIPTOR rOR ARRAY CARDINAL OF STRING] 

MergeAllBcds: [MIUtilityDefs] PROCEDURE [initialgft: LoadStateGFT, code: BOOLEAN, names: DESCRIPTOR 
FOR ARRAY CARDINAL OF STRING] 

MergeBcd: [BcdMergeDefs] PROCEDURE [mergee: BcdBase, RealFromRel: Relocation, config: ConfigIndex, 
initialGFT: LoadStateGFT, code: BOOLEAN, bcdname: STRING] 

MergeBcd: [BcdMerge] PROCEDURE [mergee: BcdBase, RealFromRel: Relocation, config: ConfigIndex, 
initialGFTi LoadStateGFT, code: BOOLEAN, bcdname: STRING] 

MergeConfigTable: [BcdMerge] PROCEDURE [size: CARDINAL] RETURNS [delta: CARDINAL] 
MergeData: [BcdMergeDefs] TYPE=RECORD[bcd: BcdBase, mtb: TableBase, ftb: TableBase, ctb: TableBase, 

itb: TableBase, etb: TableBase, ntb: TableBase, sgb: TableBase, ssb: NameString, configOffset: 
CARDINAL, nextDunm~Gfi: GFTIndex, nextGfi: GFTIndex, bcdFile: FTIndex, name: STRING, table: 
CARDINAL, expandedtable: BOOLEAN, tableSeglnent: FileSegmentHandle, tablePages: CARDINAL, header: 
BCD] 

MergeDataHandle: [BcdMergeDefs] TYPE=POINTER TO MergeData 
MergedBcdSiz~: [BcdMergeDefs] PROCEDURE RETURNS [size: CARDINAL] 
MorgedBcdSize: [BcdMerge] PROCEDURE RETURNS [size: CARDINAL] 
MergeExportTable: [BcdMerge] PROCEDURE [Reloc: Relocation, initialGFT: LoadStateGFT] 
MorgeFile: [BcdMerge] PROCEDURE [bcd: BcdBase, oldfti: FTIndex] RETURNS [fti: FTIndex] 
MorgeL1nks: [OcdMerge] PROCEDURE [frame: GlobalFrameHandle, newmti: MTIndex, old: MTllandle, 

initialGFT: LoadStateGFT] 
MergeModule: [BcdMergeDefs] PROCEDURE [frame: GlobalFrameHandle, copied: GlobalFramellandle, 

initialGFT: LoadStateGFT] 
MergeModule: [BcdMerge] PROCEDURE [frame: GlobalFrameHandle, copied: GlobalFrameUandle, initialGFT: 

LoadStateGFT] 
MergeModuleTable: [BcdMerge] PROCEDURE [Reloc: Relocation, config_: ConfigIndex, initialGFT: 

LoadStateGFT, code: BOOLEAN] 
MorgeSegment: [OcdMerge] PROCEDURE [bcd: BcdBase, sgh: SGHandle, fti: FTIndex] RETURNS [sgi: ~GIndex] 
MesaBootLoader: [BinaryDefs] PROGRAM 
mesaStringOverflow: [StringDefs] SIGNAL 
mesaStringOverflow: [Strings] SIGNAL 
MesoTab: [OinaryDefs] PROGRAM 
MesoToBcplString: [StringDefs] PROCEDURE [s: STRING, t: POINTER TO bcplSTRING] 
MesoToBcplString: [Strings] PROCEDURE [s: STRING, t: POINTER TO bcplSTRING] 
minheight: [RectangleDefs] CARDINAL=32 
minwidth: [RectangleDefs] CARDINAL=32 
Miscellaneous: [NucleusDefs] PROGRAM 
Modifylndex: [StreamDefs] PROCEDURE [index: StreamIndex, change: INTEGER] RETURNS [StreamIndex] 
Modifylndex: [StreamsB] PROCEDURE [index: StreamIndex, change: INTEGER] RETURNS [StreamIndex] 
Modulelnfo: [LoaderUtilities] TYPE=RECORD[mth: MTllandle, frame: GlobalFrameHandle, bound: BOOLEAN. 

sgi: SGIndex] 
ModuleIsBound: [LoaderUtilities] PROCEDURE [nlth: MTHandle] 
ModuleIsBound: [loaderUtilityDefs] PHOCEDURE [mth: MTllandle] 
ModuleNamoToFrame: [DebugUsefulDefs] PHOCEDURE [s: STRING] RETURNS [f: GlobalFrameHandle] 
ModuleTable: [loaderUtilities] DESCRIPTOR rOR ARRAY CARDINAL OF ModuleInfo 
monitor: [Keyboard] MONITORlOCK 
MonitorHandle: [ProcessDefs] TYPE=POINTER TO MonitorLock 
MonitorLock: [ProcessDefs] TYPE=MACUINE DEPENDENT RECOnD[lock: {locked, unlocked}, queue: PackedQueue] 
MopcodeNames: [OinaryDefs] PROGRAM 
Mouso: [Koyboard] POINTER TO Coordinate 
Mouse: [KeyDefs] POINTER TO MousoOits 
MousoB1ts: [KeyDefs] TYPE=MACIIINE DEPENDENT RECOnD[blank: [0 .. 255], keyset: [0 .. 31]. buttons: 

MouseOutton] 
MouseButton: [KoyDefs] TYPE={nedYellowOlue. nedBlue, nodYollow, ned, BlueYellow, Blue. Yellow, None} 
mousobuttonsup: [HectangleDofs] CARDINAL=7 
MoveF i 1 eSogment: [Segmon LOef s] P~OCEDUnE [sog: r i1 eSogmen tllandle, baso: PageNumber, pages: PageCount] 
MoveF11oSogment: [Sogments] PHOCEDURE [seg: FileSegmentllandle, base: PagoNumber, pages: PageCount] 
MovoRectangle: rHectangloDofs] PIIOCEDUHE [roctangle: ~ptr, x: xCoord, y: yCoord] 
MovoRectangle: [llectanglesA] PIlOCEDUIIE [rectang-Ie: Hptr, x: xCoord, y: yCoord] 
MovoWords: [Makolmage] PHOc[DUIl[ [source: POINTEII, nwords: CI\IlDINAL] 
MovoWords: [MIUtil1LyDefs] PIlOC[DUnr: [SOl"'CO: POINT[~, nwords: CA~DINAL] 
MnEAD: [DobugUso ful Oofs] PIIOCEDU~E [a: UNSP[CH UD] H[TUHNS [UNSP[CIF lED] 

. - ._--_._. __ ._--_._._---_._------- ._----------_ ..... _----"_._--_ .. _. __ .. ,,._-----------



MsecToTicks: [ProcessDefs] PROCEDURE [CARDINAL] RETURNS [Ticks] 
MsecToTicks: [Process] PROCEDURE Ems: CARDINAL] RETURNS [Ticks] 
MTHandle: [BcdDefs] TYPE=POINTER TO MTRecord 
MTlndex: [BcdDefs] TYPE=POINTER[0 .. 37777B] TO MTRecord 
MTNull: [BcdDefs] MTIndex . 
MTRecord: [BcdDefs] TYPE=RECOllD[name: NameRecord, namedinstance: BOOLEAN, initial: BOOLEAN, file: 

FTIndex, links: LinkLocation, config: CTIndex, code: CodeDesc, sseg: SGIndex, framesize: 
[0 .. 7773B], fsi: [0 .. 19], gfi: GFTIndex, ngfi: [1 .. 4], frame: FrameFrag] 

mttype: [BcdDcfs] TableSelector=4 
MWRITE: [OebugUsefulDefs] PROCEDURE [a: UNSPECIFIED, v: UNSPECIFIED] 
NnmeClash: [SymTabDefs] SIGNAL [hti: HTIndex] 

3 

Namee: [BcdOefs] TYPE=RECORD[SELECT type: * FROM config =) [cti: CTIndex], module =) [mti: MTIndex], 
import =) [impi: IMPIndex], export =) [expi: EXPIndex] ENDCASE] 

NameForHti: [BcdMerge] PROCEDURE [hti: IHIndex] RETURNS [NameRecord] 
NamoRocord: [BcdDers] TYPE=RECORD[CARDINAL] 
NameString: [BcdDefs] TYPE=POINTER TO PackedString 
NameString: [BcdMerge] TYPE=NameString 
nbeds: [LoadState] ConfigIndex 
nCB: [DiskDefs] CARDINAL=3 
nDisks: [DiskDefs] CARDINAL=l 
New: [FrameDefs] PROCEDURE [name: STRING] RETURNS [frame: GlobalFrameHandle] 
New: [LoaderDefs] PROCEDURE [bcdseg: FileSegmentllandle, framelinks: BOOLEAN, alloc: BOOLEAN] RETURNS 

[frame: GlobalFrameHandle] 
New: [Loader] PROCEDURE [bcdseg: FileSegmentHandle, framelinks: BOOLEAN, alloc: BOOLEAN] RETURNS 

[frame: GlobalFramellandle] 
NewBcdSegmentFromStream: [MakeImageUtilities] PROCEDURE [stream: DiskHandle, page: PageNumber] RETURNS 

[newpage: PageNumber, seg: FileSegmentHandle] 
NawBcdSegmentFromStraam: [MIUtilityDefs] PROCEDURE [stream: DiskHandle, page: PageNumber] RETURNS 

[newpage: PageNumber, seg: FileSegmentHandle] 
NewByteStream: [StreamDefs] PROCEDURE [name: STRING, access: AccossOptions] RETURNS [DiskHandle] 
NawByteStream: [StreamsB] PROCEDURE [name: STRING, access: AccessOptions] RETURNS [Diskllandle] 
NewDataSegment: [SegmentDefs] PROCEDURE [base: PageNumber, pages: PageCount] RETURNS 

[DataSegmentHandle] 
NewDataSegment: [Swapper] PROCEDURE [base: PageNumber, pages: PageCount] RETURNS [seg: 

DataSegmentllandle] 
NewF1le: [Files] PROCEDURE [name: STRING, access: AccessOptions, version: VersionOptions] RETURNS 

[file: FileHandle] 
NewF1le: [SegmentDefs] PROCEDURE [name: STRING, access: AccessOptions, version: VersionOptions] 

RETURNS [FileHandle] 
NewF1leOnly: [SegmentDefs] VersionOptions=l 
NawFileSagmant: [SegmentDefs] PROCEDURE [file: FileHandle, base: PageNumber, pages: PageCount, access: 

AccossOptions] RETURNS [FileSegmentHandle] 
NewFileSegment: [Segments] PROCEDURE [file: FileHandle, base: PageNumber, pages: PageCount, access: 

AccessOptions] IlETUnNS [seg: FileSogmenUlandle] 
NewFrameSagmant: [SegmentDefs] PROC~DUIlE [pages: PageCount] RETURNS [DataSegmentHandle] 
NawFrameSegment: [Swapper] PROCEDURE [pages: PageCount] RETURNS [seg: DataSegmentHandle] 
NewLine: [IODefs] PROCEDURE IlETURNS [BOOLEAN] 
Newlino: [StreamIO] PROCEDURE RETURNS [BOOLEAN] 
NewSN: [DiskKDDofs] PROCEDURE IlETURNS [sn: SN] 
NewSN: [DiskKO] PROCEDURE RETURNS [sn: SN] 
NewWordStream: [StreamDefs] PROCEDUnE [name: STRING, access: AccessOpt"ions] RETURNS [DiskHandle] 
NewWordStream: [Strealllsl1] PROCEDURE [name: STRING, access: AccessOptions] IlETURNS [DiskHandle] 
nextlevel: [SymTabDefs] PIlOCEDURE [ContextLevel] IlETUIlNS [ContextLevel] 
NextMultipleOfFour: [LoaderUtilities] PIlOCEDUnE [x: UNSPECIFIED] RETURNS [UNSPECIFIED] 
NextSe: [SymbolTable] PROCEDURE [sei: ISEIndex] RETURNS [ISEIndex] 
NextSe: [SymTabOefs] PIlOCEDUHE [ISEIndex] RETURNS [ISEIndex] 
nfilestofind: [loaderUtilities] CAIlDINAL 
nHeads: [DiskDefs] CAIlDINAL=2 
nModulesEntered: [loaderUtilities] CARDINAL 
NodeHender: [FSPDefs] TYPE=RECORD[longth: PRIVATE 111ockSize, extension: PIlIVATE SELECT state: • FROM 

inuse =) NULL, free =) [fwdp: FreeNodePointor, backp: FroeNodePointer] ENDCASE] 
Nodeloop: [FSPDefs] ERHOn [ZonePolnter] 
Nodeloop: [FSP] EHROR [ZonePointer] 
NodeOverhead: [rSPDofs] CAIlDINAL=l 
NodoPointer: [FSPDofs] TYPE=POINTEIl TO NodeHoader 
NodeSize: [FSPDefs] PIWCEDUHE [p: POINTEH] HETUHNS [BlockSize] 
NodeSize: [rSP] PHOC[DUHE [p: POINlEH] HETunNS [BlockSize] 
NoGlobalFrameSlots: [FramoDefs] SIGNAL [CAHOINAL] 
NoGlobalFrameSlots: [NonResident] SIGNAL [CAHDINAL] 
Non Res i dent: [NlIcl.eusDefs] rHOGRAM 
NormnlizeF11oIndex: [BoolDofs]' PHOCEDUnE [page: PageNumber, byte: CARDINAL] RETURNS [PageNumber, 

CAHDINAL] 



Norma11zeF11eIndex: .[Files] PROCEDURE [page: PageNumber, byte: CARDINAL] RETURNS [PageNumber, 
CARDINAL] . 

Norma11zoIndex: [StreamDefs] PROCEDURE [index: StreamIndex] RETURNS [StreamIndex] 
NormalizeIndex: [StreamsB] PROCEDURE [index: Streamlndex] RETURNS [StreamIndex] 
NormalType: [SymbolTable] PROCEDURE [type: CSEIndex] RETUnNS [nType: CSEIndex] 
NormalType: [SymTabDefs] PROCEDURE [CSElndex] RETURNS [CSEIndex] 
NoRoomForLoader: [ImageDefs] SIGNAL 
NoRoomForLoader: [RunImage] SIGNAL 
NoRoomInCheckMap: [CheckPoint] SIGNAL 
NoRoomInCheckMap: [ImageDefs] SIGNAL 
NoRoomInImageMap: [ImageDefs] SIGNAL 
NoRoomlnlmageMap: [MakeImage] SIGNAL 
NoRoomlnZone: [FSPDefs] SIGNAL [z: ZonePointer] 
NoRoomlnZone: [FSP] SIGNAL [ZonePointer] 
NoSymbolTable: [SymbolCache] SIGNAL [FileSegmentHandle] 
NoSymbolTable: [SymbolTableDefs] SIGNAL [seg: FileSegmentHandle] 
NotEnoughSpaceForD1splay: [DisplayDefs] ERROR . 
NotEnoughSpaceforD1splay: [SystemDisplay] SIGNAL 
not1fier: [SymbolTable] PROCEDURE [SymbolTableBase] 
Notify: [ProcessDefs] PROCEDURE [POINTER TO CONDITION] 
NovalnLd: [NovaOps] PROCEDURE [code: NovaOpcode, file: POINTER TO CFP, message: POINTER] 
NovaJSR: [NovaOps] PROCEDURE [code: NovaOpeode, address: POINTER, arg: UNSPECIFIED] RETURNS 

[UNSPECIFIED] 
NovaOpcode: [NovaOps] TYPE={Finish. Abort, OutLd. InLd. Punt. JSR} 
NovaOutLd: [NovaOps] PROCEDURE [code: NovaOpcode, file: POINTER TO CFP, message: POINTER] RETURNS 

[[0 .. 2]] 
nSectors: [DiskDefs] CARDINAL=12 
NTHandle: [BcdDefs] TYPE=POINTER TO NTReeord 
NTlndex: [BcdDefs] TYPE=POINTER[O .. 37777B] TO NTReeord 
NTNull: [BedDefs] NTIndex 
nTracks: [DiskDefs] CARDINAL=203 
NTRecord: [BedDefs] TYPE=RECORD[name: NameReeord, item: Namee] 
nttype: [BedDefs] TableSelector=11 
NUL: [IODefs] CHARACTER=OC 
NUL: [Strings] CIIARACTER=OC 
NullBootIndex: [WartDefs] BootIndex 
NullEpBase: [ControlDefs] CAnDINAL=177777B 
nullFileIndex: [SymDefs] FileIndex=77777B 
NullFP: [AltoFileDefs] FP 
Null Frame: [Control Defs] F ramellandl e 
NullGlobalFrame: [ControlDefs] GlobalFrameHandle 
NullIndex: [WindowDefs] StreamIndex 
NullLink: [BedDefs] ControlLink 
NullName: [BedDefs] NameReeord 
NullNot1fior: [SymbolTable] PROCEDURE [SymbolTableBase] 
NullRoason: [TrapDefs] TrapReason 
NullSN: [AltoFileDefs] SN 
NULLTableHandle: [SymbolTableDefs] SymbolTableHandle 
NumberFormat: [IODefs] TYPE=RECORD[base: [2 .. 36]. zerofill: BOOLEAN. unSigned: BOOLEAN, columns: 

[0 .. 255]] 
NumberGflInConf1g: [MakeImageUtilities] PHOCEDURE [init9ft: LoadStateGFT, con: ConfigIndex] RETURNS 

[ngfi: GFTIndex] 
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NumberGflInConfig: [MIUtilityDefs] PROCEDURE [initgft: LoadStateGFT, con: ConfigIndex] RETURNS [ngfi: 
GFTIndex] 

Object: [SegmentDefs] TYPE=RECORD[busy: PRIVATE BOOLEAN. body: SELECT tag: ObjeetType FROM free => 
[seal: PUIVATE [0 .. 31], size: PRIVATE FrobSize, fwdp: PRIVATE FrobLink, backp: PRIVATE FrobLink], 
segment =) [SELECT type: SegmentType FROM data =) [unused: [0 .. 3777B], pages: [1 .. 256], VMpage: 
[0 .. 255]]. file =) [swappedin: BOOLEAN. read: BOOLEAN, write: BOOLEAN, class: FileSegmentClass, 
VMpage: [0 .. 255], file: Filellandle. base: PageNumber. pages: [1. .256]. lock: LoekCount, location: 
SELECT loe: SegmontLoeation FROM disk =) [hint: FileHint]. remote =) [proe: RemoteSegProe. info: 
UNSPECIFIED] ENDCASE] ENDCASE]. file =) [open: BOOLEAN, length: BOOLEAN. lengthvalid: BOOLEAN, 
road: BOOLEAN, write: BOOLEAN. append: BOOLEAN, lock: LoekCount. lengthchanged: DOOLEAN. unused: 
[0 .. 127]. swapcount: UefCo~nt. sogcount: SegCount. fp: FP]. length =) [unused: [0 .. 7], byte: 
[0 .. 512], page: PageNumber, file: F'ilellandle. da: vDA] ENDCASE] 

OCBTIndex: [SymOefs] TYPE=POINTER[O .. 37777B] TO Outer Callable BodyRecord 
OldFileOnly: [SegmentDefs] VersionOptions=2 
OldState: [Keyboard] POINTER TO KeyArray 
OpenDiskStream: [StreamDefs] PIlOCEDUIlE [stream: Streamllandla] 
OpenDiskStream: [StraamsB] PIWClDUIlE [stream: Streamllandle] 
OpenDisployWindows: [WindowDefs] PIWCEDURE 
OpenDisployW1ndows: [WindOWS»] PROCEDURE 
Openf1le: [Frlos] pnOCEDUnE [ftle: r'l1elfandle] 

--_ ... ----_ ...... _--_._._""._"."._._-----_._-----------------_. 



OpenF11e: [SegmentDefs] PROCEDUHE [file: Filellandle] 
OponKoyStream: [KeyStreallls] PIWCEDURE [stream: Strealllllandle] 
OpenKeyStream: [StreaIllDefs] PIWCEDURE [stream: Streamllandle] 
OrderedTab1eIndex: [TableDefs] TYPE=ORDERED POINTER[O .. 37777B] 
Or1g1nIndex: [WindowDefs] StreamIndex 
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OsStat1cRecord: [OsStaticDefs] TYPE=MACHINE DEPENDENT RECORD[EnumerateFp: PRIVATE POINTER, fpSysDir: 
PHIVATE POINTER TO CFP, fpSysStat: PRIVATE POINTER TO CFP, fpDiskDescriptor: PRIVATE POINTER TO 
CFP, fpSysLog: PRIVATE POINTEH TO CFP, fpSysTs: PRIVATE POINTER TO CFP, fpUserCm: PRIVATE POINTER 
TO CFP, fpComCm: PRIVATE POINTER TO CFP, fpHemCm: PRIVATE POINTER TO CFP, fpExecutive: PRIVATE 
POINTER TO CFP, fpSysFont: PRIVATE POINTER TO CFP, fpWorkingDir: PRIVATE POINTER TO CFP, 
nameWork i n9Di r: PIUVATE POINTER TO bcp 1 STRING, OsBuf fer: PRIVATE POINTEH TO WORD, EventVector: 
POINTER TO WORD, UserNallle: POINTER TO bcplSTHING, UserPassword: POINTER TO bcplSTRING, OsFinish: 
PRIVATE POINTEH, OsFinishCode: CARDINAL, OsVersion: CARDINAL, OsVersionCompatible: CARDINAL, 
OsFinishSafeAdr: PRIVATE POINTER, SerialNumber: CARDINAL, lvUserFinishProe: PHIVATE POINTER, 
SysErr: PRIVATE POINTER, CounterJunta: PRIVATE POINTER, CallSwat: PRIVATE POINTER, lvAbortF1ag: 
POINTER TO CARDINAL, lvSwatContextProc: PRIVATE POINTER, OutLd: PRIVATE POINTER, InLd: PRIVATE 
POINTER, BootFrom: PRIVATE POINTER, DiskIOSetup: PRIVATE POINTER, DiskIOTransfer: PRIVATE POINTER, 
UpdateTime: PRIVATE POINTER, lvParitySweepCount: PRIVATE POINTER, LastLdCB: PRIVATE POINTER, 
juntaTable: PRIVATE POINTER, AltoVersion: AltoVersionNumber, ErrorLogAddress: WORD, 
lvParityPhantomEnable: PRIVATE POINTER, CloekSecond: PRIVATE POINTER] 

OsStat1cs: [OsStatieDefs] POINTER TO POINTER TO OsStatieRecord 
OtherStreamHandle: [StreamDefs] TYPE=POINTER TO Other StreamObject 
OTPreg: [ControlDefs] CARDINAL=5 
OutNumber: [IODefs] PROCEDURE [Streamllandle, UNSPECIFIED, NumberFormat] 
OutNumbor: [StreamIO] PROCEDURE [stream: StreamHandle, val: INTEGER, format: NumberFormat] 
Output: [StreamIO] StreamHandle 
Overflow: [StringDefs] SIGNAL 
Overflow: [Strings] SIGNAL 
OwnMdi: [SymDefs] MDIndex 
PnckDT: [TimeConvert] PROCEDURE [unp: UnpaekedTime, computeOST: BOOLEAN] RETURNS [PaekedTime] 
PackOT: [TimeDefs] PROCEDURE [unp: UnpaekedTime, eomputeDST: 800LEAN] RETURNS [PackedTime] 
PackedStr1ng: [BedDefs] TYPE=MACUINE DEPENDENT RECORD[SELECT OVERLAID * FROM string =) [string: 

StringBody], size =) [size: PACKED ARRAY [1777758 .. 177776B] OF BYTE] ENDCASE] 
PackedT1me: [TimeDefs] TYPE=LongCARDINAL . 
PageCount: [AllocDefs] TYPE=PageCount 
PageCount: [AltoDefs] TYPE=[O .. 256] 
PageCount: [MIUtilityDefs] TYPE=PageCount 
PageCount: [SegmentDefs] TYPE=PageCount 
PageFree: [SeglllontDefs] PROCEDURE [page: PageNumber] RETURNS [BOOLEAN] 
PageFree: [Segments] PROCEDURE [page: PageNumber] RETURNS [BOOLEAN] 
PageFromAddress: [SegmentDefs] PROCEDURE [a: POINTER] RETURNS [PageNumber] 
PageFromAddress: [Swapper] PROCEDURE [a: POINTER] RETURNS [PageNumber] 
PngeMap: [800tDefs] TYPE=ARRAY [0 .. 255] OF Segmentlland1e 
PageNumber: [AllocDefs] TYPE=PageNumber 
PageNumber: [AltoDefs] TYPE=[O .. 777778] 
PageNumber: [BFSDefs] TYPE=PageNumber 
PageNumber: [MIUtilityDefs] TYPE=PageNumber 
PagoNumber: [SegmentDefs] TYPE=PageNumber 
PagePo1nter: [SegmentDefs] PROCEDURE [a: POINTER] RETURNS [POINTER] 
PagePo1nter: [Swapper] PROCEDURE [a: POINTER] RETURNS [POINTER] 
PagesForWords: [Segments] PROCEDURE [nwords: CARDINAL] RETURNS [CARDINAL] 
PagesForWords: [SystemDefs] PROCEDURE [nwords: CARDINAL] RETURNS [npages: CARDINAL] 
PagosFree: [SegmentDefs] PROCEDURE [base: PageNumber, pages: PageCount] RETURNS [BOOLEAN] 
PagesFree: [Segments] PHOCEDURE [base: PageNumber, pages: PageCount] RETURNS [BOOLEAN] 
PagoS1zo: [AltoDefs] CAROINAL=256 
PageState: [AllocDefs] TYPE={free, busy, inuse} 
PaintD1splayW1ndow: [WindowDefs] PROCEDURE [WindowHand1e] 
Pa1ntD1splayW1ndow: [WindowsA] PROCEDURE [w: Windowllandle] 
Par1tyError: [Resident] SIGNAL [address: POINTER] 
Par1tyError: [TrapDefs] SIGNAL [address: POINTER] 
Par1tyLeve1: [ProcessDefs] InterruptLevel=O 
PntchUpGFT: [MakeImageUtilities] PROCEDURE 
PatchUpGFT: [MIUtilityDefs] PROCEDURE 
pcOffset: [ConlrolDefs] CARDINAL=1 
PhantomPar1tyError: [ReSident] SIGNAL 
PhantomPar1tyError: [lrapDefs] SIGNAL 
Port: [ControlOefs] TYPE=MACIIINE DEPENDENT RECORD[SELECT OVERLAID • FHOM representation =) [in: 

UNSPlCIFIED, oul: UNSP[CIrIED], links =) [frame: rramollandle, dest: ControlLink] ENDCASE] 
Portable: [UcdDefs] TYPE={lllodule, interface} 
PortFault: [Nonllesldonl] EnROR 
PortFau1t: [TrapDofs] ERROR 
Porttlandl e: [Colll ro 1 De fs] TYPE=POINTER TO Port 

._--------------------_._._-_._-_. ----.-- .. -



PositionSeg: [BootDefs] PROCEDURE [seg: FileSegmentllandle, useseg: BOOLEAN] RETURNS [BOOLEAN] 
PositionSeg: [Segments] PROCEDURE [seg: FileSegmentlland1e, us~seg: BOOLEAN] RETURNS [BOOLEAN] 
Priority: [ProcessDefs] TYPE=[0 .. 7] 
ProcDesc: [ControlDefs] TYPE=procedure ControlLink 
ProcDesc: [MIUtilityDefs] TYPE=ProcDesc Contro1Link 
Process: [NucleusDefs] PROGRAM 
ProcossFileRequests: [MakelmageUtilities] PROCEDURE 
ProcessFileRequests: [MIUtilityDefs] PROCEDURE 
ProcessKeyboard: [Keyboard] PROCEDURE 
procslots: [Contro1Defs] CARDINAL=16 
PrunoHeap: [FSP] PROCEDURE RETURNS [BOOLEAN] 
PrunoHoap: [SystemDefs] PROCEDURE RETURNS [BOOLEAN] 
PrunoZone: [FSPDefs] PROCEDURE [z: ZonePointer] RETURNS [BOOLEAN] 
PrunoZone: [FSP] PROCEDURE [z: ZonePointer] RETURNS [BOOLEAN] 
PSB: [ProcessDefs] TYPE=MACHINE DEPENDENT RECORD[link: PRIVATE ProcessHand1e, cleanup: PRIVATE 

Processlland1e, timeout: PRIVATE Ticks, enterFailed: PRIVATE BOOLEAN, detached: PRIVATE BOOLEAN. 
fill: PRIVATE [0 .. 31], state: PRIVATE {frameReady. frameTaken. dead, alive}, timeoutAllowed: 
PRIVATE BOOLEAN, abortPending: PRIVATE BOOLEAN, timeoutPending: PRIVATE BOOLEAN, waitingOnCV: 
PRIVATE BOOLEAN, priority: PRIVATE Priority, frame: PRIVATE FrameHandle] 

pSegHeader: [Resident] TYPE=POINTER TO SegHeader 
Puntlnfo: [CoreSwapDefs] POINTER TO POINTER TO PuntTable 
PuntMesa: [ImagoDefs] PROCEDURE 
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PuntTable: [CoreSwapDefs] TYPE=MACIiINE DEPENDENT RECORD[pDebuggerFP: POINTER TO CFP, pCoreFP: POINTER 
TO CfP, puntESV: ExternalStateVector, debuggerFP: CFP, coreFP: CFP, other: UNSPECIFIED] 

PUSH: [InlineDefs] PROCEDURE RETURNS [WORD] 
Read: [SegmentDefs] AccessOptions=l 
Read: [StreamDefs] AccessOptions=l 
ReadBlock: [StreamDefs] PROCEDURE [stream: StreamHandle, address: POINTER, words: CARDINAL] RETURNS 

[CARDINAL] 
ReadBlock: [StreamsA] PROCEDURE [stream: StreamHandle, addr'ess: POINTER, words: CARDINAL] RETURNS 

[CARDINAL] 
ReadChar: [IODefs] PROCEDURE RETURNS [CUARACTER] 
ReadChar: [Keyboard] PROCEDURE [stream: StreamUandle] RETURNS [char: UNSPECIFIED] 
ReadChar: [StreamIO] PROCEDUBE BETURNS [CIIARACTER] 
ReadDecimal: [IODefs] PROCEDURE RETURNS [INTEGER] 
ReadDecimal: [StreamIO] PROCEDUBE RETURNS [INTEGER] 
ReadEditedString: [IODefs] PROCEDURE [STRING, PROCEDURE [CIIARACTER] RETURNS [BOOLEAN], BOOLEAN] 

RETURNS [CHARACTER] 
ReadEd1tedString: [StreamIO] PROCEDURE [s: STRING, t: PROCEDURE [CHARACTER] RETURNS [BOOLEAN], 

newstring: BOOLEAN] RETURNS [CHARACTER] 
ReadID: [IODefs] PROCEDURE [STRING] 
ReadID: [StreamIO] PROCEDURE [s: STRING] 
ReadLine: [IODofs] PROCEDURE [STRING] 
ReadLine: [StreamIO] PROCEDURE [s: STRING] 
ReadNumber: [IODefs] PROCEOURE [default: UNSPECIFIED, radix: CARDINAL] RETURNS [UNSPECIFIED] 
ReadNumber: [StreamIO] PROCEDURE [default: UNSPECIFIED, radix: CARDINAL] RETURNS [UNSPECIFIED] 
ReadOctal: [IODefs] PROCEDURE RETURNS [UNSPECIFIED] 
ReadOctal: [StreamIO] PROCEDURE RETURNS [UNSPECIFIED] 
ReadString: [IODefs] PROCEDURE [STRING, PROCEDURE [CIIARACTER] RETURNS [BOOLEAN]] 
ReadStr1ng: [StreamIO] PROCEDURE [s: STRING, t: PROCEDURE [CIJARACTER] RETURNS [BOOLEAN]] 
RealDA: [DiskDefs] PROCEDURE [v: vDA] RETURNS [DA] 
RealDA: [DiskIO] PROCEDURE [v: vDA] RETURNS [da: DA] 
ReallocateBitmap: [RectangleDefs] PROCEDURE [mapdata: BMHandle, pagesformap: CARDINAL, wordsperline: 

CARDINAL] 
ReallocateBitmap: [RectanglesB] PROCEDURE [mapdata: BMHandle, pagesformap: CARD~NAL. wordsperline: 

CARDINAL] 
recordCSEIndex: [SymDefs] TYPE=POINTER[0 .. 37777B] TO record constructor. SERecord 
recordCSENull: [SymDefs] recordCSElndex 
Recordlink: [SymbolTable] PBOCEOUIlE [type: recordCSEIndex] RETURNS [recordCSElndex] 
Recordlink: [SymTabDefs] PIWCEDUIlE [recordCSE I ndex] RETURNS [recordCSE Index] 
RecordRoot: [Symbol Table] PBOCEOUBE [type: rocordCSEIndex] RETUBNS [root: recordCSElndex] 
RecordRoot: [Syn~abDofs] PROCEDUIlE [recordCSEIndex] BETURNS [recordCSEIndax] 
Rectangle: [BectangloOefs] TYPE=RECOIlD[link: Rptr, visible: nOOLEAN. options: ROptions, bitmap: 

BMllandle. xO: xCoord, width: xCoord, cw: xCoord, yO: yCoor'd, height: yCoord, cll: yCoord] 
RectangleError: [RectangloOefs] SIGNAL [rectangle: Rptr, error: RectangleErrorCode] 
RectangleError: [nectanglesA] SIGNAL [rectangle: nptr, error: llectangleErrorCode] 
RectangleErrorCode: [lloctangloDofs] TYPE={RightOverflow, UoLtomOvorflow, NotVisible} 
Rectangl esB: [noe langl eOofs] I'IWGBAM [pages formap: CABDINAL, mapwordsperl i no: CAnOINAL] 
RectangleToMapCoords: [RectangleDofs] PROCEDURE [rectangle: Ilptr, x: xCoord, y: yCoord] RETURNS 

[xCoord, yCoord] 
RectongleToMapCoords: [RectanglesU] PROCEDURE [roctangle: Rptr, x: xCoord, y: yCoord] RETURNS [mapx: 

xCoord, mapy: yCoord] 



ReEnter: [ProcessDef$] PROCEDURE [POINTER TO MONITORlOCK, POINTER TO CONDITION] RETURNS [success: 
BOOLEAN] 

Ref Count: [SegmentDefs] TYPE=[O .. 255] 
Region: [TableDefs] TYPE=RECORD[origin: CARDINAL, size: CARDINAL] 
Relations: [CoreSwapDefs] TYPE={eq, ne, It, ge, gt, le} 
Rel easeBcdSeg: [Loade rOcdUt i 1 Defs] PHOCEDURE [bc dseg: F il eSegmen tllandl e] 
ReleaseBcdSeg: [LoaderBcdUtilities] PROCEDURE [bcdseg: FileSegmentilandle] 
ReleaseDiskPage: [DiskKDDefs] PROCEDURE [v: vDA] 
ReleaseDiskPage: [DiskKD] PROCEDURE [v: vDA] 
ReleaseFile: [Files] PROCEDURE [file: FileHandle] 
ReleaseFile: [SegmentDefs] PROCEDURE [file: FileHandle] 
RoleaseloadState: [LoadStateDefs] PROCEDURE 
ReleaseloadState: [LoadState] PROCEDURE 
ReleaseRolocation: [LoadStateDefs] PROCEDURE [rel: Relocation] 
ReleaseRelocation: [LoadState] PHOCEDURE [rel: Relocation] 
ReleaseSymbolTable: [SymbolCache] PROCEDURE [base: SymbolTableOase] 
RoleaseSymbolTable: [SymbolTableDefs] PROCEDURE [base: SymbalTableBase] 
Relocation: [LoaderUtilityDefs] TYPE=Relocation 
Relocation: [LoadStateDefs] TYPE=DESCRIPTOR FOR ARRAY CARDINAL OF GFTIndex 
RemoteSegCommand: [SegmentDefs] TYPE=UNSPECIFIED 
RemoteSegProc: [SegmentDefs] TYPE=PROCEDURE [seg: FileSegmentllandle, command: RemoteSegCommand] 
RemoveCleanupProcodure: [ImageDefs] PROCEDURE [POINTER TO CleanupItem] 
RemoveCleanupProcedure: [Miscellaneous] PROCEDURE [item: POINTER TO CleanupItem] 
RemoveConf1g: [LoadStateDefs] PROCEDURE [rel: Relocation, config: ConfigIndex] 
RemoveConfig: [LoadState] PROCEDURE [rel: Relocation, config: ConfigIndex] 
RemoveGlobalFrame: [FrameDefs] PROCEDURE [frame: GlobalFrameHandle] 
RemoveG1obalFrame: [NonReSident] PROCEDUHE [frame: GlobalFramellandle] 
RemoveSwapStrategy: [AllocDefs] PROCEDURE [strategy: POINTER TO SwapStrategy] 
RemoveSwapStrategy: [Swapper] PROCEDURE [strategy: POINTER TO SwapStrategy] 
Repa1ntDisplayWindows: [WindowDefs] PROCEDURE [mapdata: BMHand1e] 
RepaintDisp1ayWindows: [WindowsA] PROCEDURE [mapdata: OMllandle] 
RequestHead: [MakeImageUtilities] POINTER TO FileRequest 
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Requeue: [ProcessDefs] PROCEDURE [from: QueueHandle, to: Queuellandle, p: ProcessHandle] 
RequiredFrameSpaee: [LoaderUtilities] PROCEDURE [loadee: BcdBase, alloc: BOOLEAN,.framelinks: BOOLEAN]· 

RETURNS [space: CARDINAL] 
RequiredFrameSpaee: [LoaderUtilityDefs] PROCEDURE [loadee: BcdBase, alloc: BOOLEAN, framelinks: 

BOOLEAN] RETURNS [space: CARDINAL] 
ResetControlDEl: [KeyStreams] PROCEDURE 
ResetControlDEl: [StreamDefs] PROCEDURE 
resetctxlist: [SymTabDefs] PROCEDURE [CTXIndex] 
ResetDisk: [DiskDefs] PROCEDURE RETURNS [POINTER TO DISK] 
ResetDisk: [DiskIO] PROCEDURE RETURNS [POINTER TO DISK] 
ResetloadState: [LoadSt~teDefs] PROCEDURE [initialGFT: LoadStateGFT] 
ResetloadState: [LoadState] PROCEDURE [initialGFT: LoadStateGFT] 
ResetWaitCell: [DiskDefs] PROCEDURE 
RosetWaitCell: [DiskIO] PROCEDURE 
Resident: [NucleusDefs] PROGRAM 
Reso1veBu~ToPosition: [Menus] PROCEDURE [w: Windowllandle, x: xCoord, y: yCoord] RETURNS [line: 

CARDINAL, xpos: xCoord, width: CARDINAL, index: StreamIndex] 
ResolveBugToPosition: [WindowDefs] PROCEDURE [w: Windowllandle, x: xCoord, y: yCoord] RETURNS [line: 

CARDINAL, xpos: xCoord, width: CARDINAL', index: StreamIndex] 
Restart: [FrameDefs] PROCEDURE [GlobalFrameHandle] 
Restart: [Resident] PROCEDURE [dest: GlobalFrameHandle] 
RestartSymbolCache: [Symbol Cache] PROCEDURE 
RostartSymbolCache: [SymbolTabloDefs] PROCEDURE 
RestoreRectangle: [Menus] PROCEDURE [rectangle: Rptr, SegPtr: POINTER] 
RestoreRectangle: [RectangleDefs] PROCEDURE [rectangle: Rptr, SegPtr: POINTER] 
restype: [RoctangleDefs] TYPE={high, low} 
ResumeError: [Signaller] SIGNAL 
ResumeError: [TrapDefs] SIGNAL 
RetryableDiskErro~: [DiskDefs] SIGNAL reb: COptr] 
RetryableD1skError: [DiskIO] ~IGNAL [cb: COptr] 
RetryCount: [DiskDofs] CAROINAL=8 
ReturnByte: [FramoDefs] PROCEDURE [frame: Framellandle, byteoffset: INTEGER] RETURNS [byte: BYTE] 
ReturnByte: [Nonnos i dent.] PIWCEDUHE [frame: F ramelland·1 e, by taoffset: INTEGER] RETUUNS [byte: BYTE] 
returnDP: [CoreSwapDefs] TYPE=POINTER TO return DebugParameter 
returnOffset: [ConlrolOefs] CAROINAL=2 
RewritePages: [DrSDefs] PHOCEDURE [arg: POINTER TO extend DiskRequest] RETUHNS [page: PageNumber, 

byles: CAUDINAL] 
Rewr1toPages: [DrS] PHOCEDURE [arg: POINTER TO extend DiskRaquest] RETURNS [PageNumber, CARDINAL] 
ROptions: [lteclangleDofs] TYPE=ltECOnD[Nololnv isible: BOOLEAN, NotoOverflow: BOOLFAN] 
RoundFi 1 elndex: [000 We fs] PltOCEDUHE [pago: PageNumbe r, lJy to: CAIUJINAL] HETUHNS [PageNumber, CAIlDINAl] 

._----'----------------_ .. _--------



RoundFilolndox: [Files] PROCEDURE [page: PageNumber, byte: CARDINAL] RETURNS [PageNumber, CARDINAL] 
Rptr: [RectangleDefs] TYPE=POINTER TO Rectangle 
Rptr: [WindowDefs] TYPE=Rptr 
Rubout: [IODers] SIGNAL 
Rubout: [StreamIO]·SIGNAL 
RunImago: [ImageDefs] PROCEDURE [file: FileSegmentHandle] 
RunImage: [RunImage] PROCEDURE [headerseg: FileSegmentHandle] 
sAddFiloRequest: [SDDefs] CARDINAL=36 
sAllocTrap: [SDDers] CARDINAl=6 
sAlternateBreak: [SODefs] CARDINAL=1 
SaveRectangle: [Menus] PROCEDURE [rectangle: Rptr] RETURNS [POINTER] 
SaveRectangle: [RectangleDefs] PROCEDURE [rectangle: Rptr] RETURNS [POINTER] 
sBLTE: [SDDefs] CARDINAl=24 
sBLTEe: [SDDefs] CARDINAL=51 
sBLTECL: [SDDefs] CARDINAl=55 
sBLTEL: [SDDefs] CARDINAL=53 
sBroak: [SDDefs] CARDINAL=O 
sBroakBlock: [SDDefs] CARDINAl=38 
sBroakBlockSizo: [SDDefs] CARDINAL=39 
sBYTBLTE: [SDDefs] CARDINAl=41 
sBYTBLTEC: [SDDefs] CARDINAl=52 
sBYTBLTECL: [SDDefs] CARDINAL=66 
sBYTBLTEL: [SODefs] CARDINAL=64 
sCallDabugger: [SDDefs] CARDINAL=44 
sControlFault: [SDDefs] CARDINAL=7 
sCopy: [SDDefs] CARDINAL=29 
sCoreSwap: [SDDefs] CARDINAL=32 
ScrollBoxIn~octanglo: [RectangleDefs] PROCEDURE [rectangle: Rptr, xO: xCoord, width: xCoord,'yO: 

yCoord, height: yCoord, incr: INTEGER] 
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ScrollBoxInRectangle: [RectanglesA] PROCEDURE [rectangle: Rptr, xO: xCoord, width: xCoord, yO: yCoord, 
height: yCoord, incr: INTEGER] 

ScrollDisplay: [Display] PROCEDURE [ds: DisplayHandle, char: UNSPECIFIED] 
ScrollDisplay: [StreamDefs] PROCEDURE [ds: DisplayHandle, char: CHARACTER] 
SO: [ControlDefs] POINTER TO ARRAY [0 .. 0) OF UNSPECIFIED ' 
SO: [SDDefs] POINTER TO ARRAY '[0 .. 0) OF UNSPECIFIED 
sDivideCheck: [SDDefs] CARDINAL=13 
sDivSS: [SDDefs] CARDINAL=25 
SearchContoxt: [SymbolTable] PROCEDURE [hti: HTIndex, ctx: CTXIndex] RETURNS [ISEIndex] 
SoarchContext: [SymTabDefs] PROCEDURE [hti: IITIndex, ctx: CTXIndex] RETURNS [ISEIndox] 
seb: [SymbolTable] TableBase 
SegClass: [BcdDefs] TYPE={code, symbols} 
SogCount: [SegmentDefs] TYPE=[0 .. 177777B] 
SegHeader: [Resident] TYPE=RECORD[seg: DataSegmentHandle, link: pSeglfeader] 
SegListHead: [Resident] pSegHeader 
SegmentAddress: [SegmentDefs] PROCEDURE [seg: SegmentHandle] RETURNS [POINTER] 
SegmentAddress: [Segments] PROCEDURE [seg: Segmentlfandle] RETURNS [POINTER] 
SegmentBootIndex: [WartDefs] TYPE=POINTER[O .. 17776B] TO Segment BootScriptEntry 
SegmentFault: [SegmentDcfs] SIGNAL [seg: FileSegmentllandle, pages: PageCount] 
$egmontFault: [Swappor] SIGNAL [seg: FiloSegmentUandle, pages: PagoCount] 
SogmontForTable: [SymbolCache] PROCEDURE [table: SymbolTablollandle] RETURNS [FileSegmentHandle] 
SegmentForTable: [SymbolTableDofs] PROCEDURE [table: Symbo1TableUand1o] RETURNS [Fi1eSegmentHandle] 
SegmontHandl e: [A 11 ocDefs] TYPE =Segmen tIIandl e 
SegmentHandle: [SegmentDefs] TYPE=POINTER TO SegmentObject Object 
SegmontLocation: [ScgmentDefs] TYPE={disk, remoto} 
SegmentObject: [SegmentDefs] TYPE=segment Object 
Segments: [NucleusDefs] PROGRAM 
SegmentSize: [Segments] PROCEDURE [base: POINTER] RETURNS [CARDINAL] 
SegmontSize: [SystemDefs] PROCEDURE [base: POINTER] RETURNS [nwords: CARDINAL] 
SegmontType: [SegmentDefs] TYPE={data, file} 
SEIndox: [SymDefs] TYPE=POINTER[0 .. 37777B] TO SERecord 
Solection: [WindowDefs] TYPE=RECORD[lertx: xCoord. rightx: xCoord, 1eft1ino: CARDINAL, rightline: 

CAIWINAL, leftindex: StreamIndex, rightindex: StreamIndex] 
SendMsgSignal: [Signaller] SIGNAL RETURNS [UNSPECIFIED, UNSPECIFIED] 
SandMsgSignal: [TrapOefs] SIGNAL RETURNS [UNSPECIFIED, UNSPECIFIED] 
SENull: [SymDefs] SEIndox 
SERocord: [SymDofs] TYPE=RECORDfmark3: HOOLEAN, mark4: UOOLEAN, sobody: SELECT setag: • FROM id =) 

[extendod: UOOLEAN, public: BOOLEAN, ctxnum: CTXIndox, writoonce: BOOLEAN, constant: BOOLEAN, 
idLypo: SElndox,idinfo: UNSPECIFIED, i'dvalue: UNSPECIrlED, htpLr: IIlIndex, linkSpaco: UOOLEAN, 
ctxlink: SELECT lillktag: • nWM tormina1 =) NULL. sequential =) NULL, linked =) [link: ISEIndex] 
ENOCASE]. constructor =) [tYPoinfo: SELfCl typetag: TypeClass rROM mode =) NULL, basic =) [ordered: 
UOOLEAN. code: [0 .. 15], length: CAHOINAL], onumeratod => [order'ed: nOOlEAN, valuectx: CTXIndex. 
nvalues: CAIUHNAL], recor'd =) [machlno()op: UOOlEAN, monitored: UOOLEAN, unifle1d: UOOLEAN, 



9 

argument: BOOLEAN, defaultFields: BOOLEAN, comparable: BOOLEAN, privateFields: BOOLEAN, lengthUsed: 
BOOLEAN, length: CARDINAL, fieldctx: CTXlndex, variant: BOOLEAN, linkpart: SELECT linktag: * FROM 
notlinked =) NULL, linked =) [linktype: SEIndex] ENDCASE], pointer =) [ordered: BOOLEAN, readonly: 
BOOLEAN, basing: UOOLEAN, dereferenced: BOOLEAN, pointedtotype: SElndex], array =) [packed: 
BOOLEAN, comparable: BOOLEAN, lengthUsed: BOOLEAN, indextype: SElndex, componenttype: SEIndex], 
arraydesc =) [describedType: SEIndex], transfer =) [mode: TransferMode, inrecord: recordCSEIndex, 
outrecord: recordCSElndex], definition =) [nGfi: [1 .. 4], defCtx: CTXIndex], union =) [equalLengths: 
BOOLEAN, casectx: CTXIndex, overlayed: BOOLEAN, controlled: BOOLEAN, tagsei: ISElndex], relative =) 
[baseType: SEIndex, offsotType: SEIndex, resultType: SElndex], sub range =) [filled: BOOLEAN, empty: 
BOOLEAN, flexible: BOOLEAN, rangetype: SElndex, origin: INTEGER, range: CARDINAL], long =) 

[rangetype: SEIndex], real =) NULL, nil =) NULL ENDCASE] ENDCASE] 
sError: [SDDefs] CARDINAL=19 
sErrorList: [SDDefs] CARDINAL=18 
SetAllocationObject: [AllocDefs] PROCEDURE [new: AllocUandle] RETURNS [old: AllocUandle] 
SetAllocationObject: [Swapper] PROCEDURE [new: AllocHandle] RETURNS [old: AllocHandle] 
SetBlock: [MiscDefs] PROCEDURE [p: POINTER, v: UNSPECIFIED, 1: CARDINAL] 
SetBlock: [Miscellaneous] PROCEDURE [p: POINTER. v: UNSPECIFIED, 1: CARDINAL] 
SetCurrentDisplayWindow: [WindowDefs] PROCEDURE [Windowllandle] 
SetCurrentDisplayWindow: [WindowsA] PROCEDURE [w: WindowUandle] 
SetDisk: [DiskDefs] PROCEDURE [POINTER TO DISK] 
SotDisk: [DiskIO] PROCEDURE Ed: POINTER TO DISK] 
SetDisplayLine: [Display] PROCEDURE [ds: DisplayUandle, line: CARDINAL, pos: CARDINAL] 
SetDisplayLine: [StreamDefs] PROCEDURE [ds: DisplayHandle. line: CARDINAL, pos: CARDINAL] 
SetDummyDisplaySize: [DisplayDefs] PROCEDURE [nScanlines: CARDINAL] 
SotDummyDisplaySize: [SystemDisplay] PROCEDURE [nScanLines: CARDINAL] 
SetEndOfFile: [Files] PROCEDURE [file: FileHandle, page: PageNumber, byte: CARDINAL] 
SetEndOfFile: [SegmentDefs] PROCEDURE [file: Filellandle, page: PageNumber. byte: CARDINAL] 
SetFileAccess: [Files] PROCEDURE [file: FileHandle, access: AccessOptions] 
SetFileAccess: [SegmentDefs] PROCEDURE [file: Fi1e//andle, access: AccessOptions] 
SetFileForWindow: [WindowDefs] PROCEDURE [WindowHandle, STRING] 
SetFileForWindow: [WindowsB] PROCEDURE [w: WindowHandle, filename: STRING] 
SetFileHandleForWindow: [WindowDefs] PROCEDURE [WindowUandle, Filellandle, STRING] 
SetFileHandleForWindow: [WindowsB] PROCEDURE [w: WindowHand1e, fileh: Filellandle, filename:. STRING] 
SetFileLength: [Files] PROCEDURE [file: FileHandle, fa: POINTER TO FA] 
SetFiloLength: [SegmentDefs] PROCEDURE [file: Filellandle. fa: POINTER TO FA] 
SetFileSegmentDA: [SegmentDefs] PROCEDURE [seg: FileSegmentUand1e, da: vDA] 
SetFileSegmentDA: [Segments] PROCEDURE [seg: Fi1eSegmentHand1e, da: vDA] 
SetFont: [Disp1ayDeFs] PROCEDURE [FontHandle] 
SetFont: [SystemDisp1ay] PROCEDURE [f: Fontllandle] . 
SetIndex: [StreamDefs] PROCEDURE [stream: Streamllandle, index: StreamIndex] 
SetIndex: [StreamsB] PROCEDURE [stream: Streamllandle, index: StreamIndex] 
SetIndexForWindow: [WindowDefs] PROCEDURE [WindowHandle, StreamIndex] 
SetIndexForWindow: [WindowsB] PROCEDUIlE [w: WindowHandle, index: StreamIndex] 
SetInputStream: [IODefs] PIlOCEDURE [StreamUand1e] 
SetInputStream: [StreamIO] PIlOCEDURE' [s: StreamHandle] 
SetLevel: [CoreSwapDefs] PIlOCEDUIlE [1: INTEGER] 
SetLevel: [NonResident] PROCEDURE [1: INTEGER] 
SetLoadState: [LoadStateDefs] PROCEDURE [stateseg: FileSegmentHandle] 
SetLoadState: [LoadState] PIlOCEDURE [stateseg: FileSegmentHandle] 
SetOutputStream: [IODefs] PROCEDURE [StreamUandle] 
SetOutputStream: [StreamIO] PROCEDURE [s: StreamUandle] 
SetPositionForWindow: [WindowDefs] PROCEDURE [WindowHand1e, CARDINAL] 
SetPositionForWindow: [WindowsB] PROCEDURE [w: WindowHandle, pos: CARDINAL] 
SetPriority: [ProcessDefs] PROCEDURE [Priority] 
SetPriority: [Process] PIlOCEDURE [p: Priority] 
SetReturnframe: [ControlDefs] PROCEDURE [FrameHand1e] 
SetRaturnL1nk: [ControlDofs] PROCEDUIlE [ControlLink] 
setsolink: [SymTabDefs] PROCEDUIlE [sei: ISEIndex, next: ISEIndex] 
SetSymbolCacheSize: [SymbolCache] PROCEDURE [pages: CARDINAL] 
SetSymbolCacheSize: [SymbolTableDefs] PROCEDURE [pages: CARDINAL] 
SetSystemDisplaySize: [Disp1ayDefs] PROCEDURE [nTextLines: CAIlDINAL, nPages: CARDINAL] 
SetSystemD1splaySize: [SystemOisp1ay] PROCEDURE [nTextLines: CARDINAL, nPages: CARDINAL] 
SetSystemDisplayWidth: [DisplayDefs] PIlOCEDUIlE [indent: CAIlDINAL, width: CAIlDINAL] 
SetSystemDisplayW1dth: [SystemDisplay] PROCEDURE [indent: CAHDINAL, width: CARDINAL] 
SetTimeout: [ProcessDefs] PIlOCEOUIlE [condition: POIN1ER TO CONDITION, ticks: CARDINAL] 
SetTimeout: [Process] PHOCFDUHE [condition: POINTER TO CONDITION, ticks: CAIlDINAL] 
SatTypeScript: [Disp1ayDofs] PIlOCEOUIlE [Disklland1e] 
SetTypeScr1pt: [SysLellIDisplay] PHOCEDUHE [ts: Diskllandle] 
SetUnresolvedImports: [LoadStatoDefs] PROCEDURE [bcd: ConfigIndex, unreso1vod: BOOLEAN] 
SetUnresolvedImports: [LoadSLaLo] P/WCLDURE [bcd: Conflglndox, unresolved: BOOLEAN] 
SetUpDcd: [LoadorI3cdULilOofs] PHOCEDUHL [bcdsog: FileSoglllonLlland'/o] HETUHNS [bcd: Dcdnase] 
SetUpOcd: [LoadorDcdUlllltles] rHOC[DUIIE [bcdsog: filoSeglllonLllandlo] HrlUHNS [bed: UcdlJaso] 

--- ._ ... _-_ ........ _--_ ............... _-----------------------_. 



SetWaitCe11: [DiskD~fs] PROCEDURE [POINTER TO WORD] RETURNS [POINTER TO WORD] 
SetWaitCel1: [DiskIO] PROCEDURE [p: POINTER TO WORD] RETURNS [preval: POINTER TO WORD] 
setype: [SymDeFs] TableSelector=1 
sFADD: [SDDefs] CARDINAL=59 
sFCOMP: [SDOars] CARDINAL=63 
sFDIV: [SDDefs] CARDINAL=62 
sFirstFroe: [SDDefs] CARDINAL=66 
sFirstProcess: [SDDers] CARDINAL=45 
sFirstStateVector: [SDDafs] CARDINAL=48 
sFIX: [SOOefs] CAROINAL=64 
sFLOAT: [SODefs] CAROINAL=65 
sFMUL: [SDDefs] CAROINAL=61 
sFork: [SDOefs] CARDINAL=49 
sFSUB: [SDDefs] CARDINAL=60 
sGFTLength: [SDDefs] CARDINAL=40 
SGHandle: [BcdDefs] TYPE=POINTER TO SGRecord 
SGlndex: [BcdDefs] TYPE=POINTER[O .. 37777B] TO SGRecord 
SGNul1: [BcdDefs] SGIndex 
sGoingAway: [SDOefs] CARDINAL=35 
SGRecord: [BcdOefs] TYPE=RECORO[class: SegClass, file: FTIndex, base: CARDINAL, pages: [0 .. 256]. 

extraPages: [0 .. 255]] 
sgtype: [BcdDefs] TableSelector=7 
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sHardwareError: [SOOefs] CARDINAL=14 
shortFileRequest: [MIUtilityDefs] TYPE=short Fi1eRequest 
SignalDesc: [ControlDefs] TYPE=ProcDesc ControlLink 
Signaller: [Nuc1eusDefs] PROGRAM 
sInterrupt: [SOOefs] CAHDINAL=34 
sIORosotBits: [SODefs] CAROINAL=37 
sJoin: [SDDefs] CARDINAL=50 
slastProcoss: [SOOefs] CAROINAl=46 
slongOiv: [SDOefs] CARDINAL=57 
slongOivMod: [SOOefs] CAROINAl=30 
slongMod: [SDDefs] CAROINAL=58 
slongMul: [SOOefs] CAROINAL=27 
SN: [AltoFi1eOefs] TYPE=MACHINE DEPENDENT RECORD[directory: [0 .. 1], random: [0 .. 1], nolog: [0 .. 1]. 

part1: [0 .. 17777B], part2: CARDINAL] 
Sn: [SymOefs] TYPE={snNil, snValid, snInvalid, snIndirect} 
sNew: [SDDefs] CAROINAL=28 
sourceFilo: [Symbol Table] STRING 
SP: [IODefs] CHARACTER=40C 
Space: [Strings] CHARACTER=40C 
SpaceHeader: [MIUti1ityDefs] TYPE=RECORD[link: POINTER TO SpaceHeader, segment: DataSegmentHandle] 
Spaceleft: [MakeImageUtilities] CARDINAL 
Spacel i st: [MakeImageUt il it i es] POINTER TO Spacelleader 
SpacePointor: [MakeImageUtilities] POINTER TO SpaceHeader 
sPageFault: [SOOefs] CAROINAL=9 
SpecialReturnSlot: [ControlOefs] CAROINAl=21 
SplitNode: [FSPDefs] PROCEDURE [z: ZonePointer, p: POINTER, n: BlockSize] 
SplitNode: [FSP] PROCEDURE [z: ZonePointer, p: POINTER, n: BlockSize] 
sProcessBreakpoint: [SODefs] CARDINAL=33 
sProcessTrap: [SODefs] CAROINAl=47 
SREAD: [OebugUsefulDefs] PROCEDURE [a: UNSPECIFIED] RETURNS [UNSPECIFIED] 
sRestart: [SOOefs] CARDINAL=43 
sReturnError: [SODefs] CARDINAl=21 
sReturnErrorlist: [SDDefs] CAROINAl=20 
ssb: [LoaderUtilities] NameString 
ssb: [SymbolTab1e] STRING 
sSigna1: [SDOefs] CARDINAL=17 
sSigna1L1st: [SOOefs] CARDINAL=16 
sStackError: [SODefs] CARDINAl=2 
sStart: [SDOefs] CARDINAl=42 
sStringInit: [SOOefs] CAROINAl=26 
sstype: [HcdDefs] TableSelector=2 
sstypo: [SymDefs] TableSelector=3 
sSwapTrap: [SDOefs] CARDINAl=8 
StackError: [NonResident] ERROR [Framellandle] 
StackError: [TrapDefs] EIHWR [F rameUandl e] 
Start: [FrameDefs] PROCEDURE [Globa1FrameHandle] 
Start: [Resident] PROCEDURE [dest: GlobalFrameHandle] 
StartCursor: [DisplayControl] PROCEDURE 
startOP: [CoreSwapDefs] TYPE=POINTER TO start DebugParameter 
StartFau1 t: [Res ident] SIGNAL [des t: Gl oba 1F ramellandl e] 
StartFault: [TrapDefs] SIGNAL [dest: Globa1FrameHandle] 
StateVector: [ControlDefs] TYPE=MACHINE DEPENDENT RECORD[stk: ARRAY [0 .. 7] OF UNSPECIFIED, instbyte: 

BYTE, fill: [0 .. 15], stkptr: [0 .. 15], dest: UNSPECIFIED, source: UNSPECIFIED] 
StaticNestError: [SymTabDefs] SIGNAL 
stHandle: [SymbolTab1e] POINTER TO STHeader 
STHeader: [SymDefs] TYPE=RECORD[vers;onIdent: CARDINAL, version: VersionStamp, sourceVersion: 

VersionStamp, creator: VersionStamp, definitionsFile: BOOLEAN, directoryCtx: CTXIndex, importCtx: 
CTXIndex, outerCtx: CTXlndex, hvDlock: BlockDescriptor, htBlock: BlockOescriptor, ssBlock: 
BlockDescriptor, seB1ock: B1ockDescriptor, ctxBlock: B1ockOescriptor, mdBlock: BlockDescriptor. 
bodyB1ock: BlockDescrojptor, extBlock: BlockDescriptor, treeBlock: BlockDescriptor, litBlock: 
B1 ockDescriptor; fgHel PgBase: CArmI NAl, fgPgCount: PageCount] 

STlndex: [DcdTabOofs] TYPE=PQINTER[0 .. 37777D] TO STRecord 
STMap: [BcdTabDefs] TYPE=RECORD[SELECT type: • FROM unknown =) NULL, config =) [cti: CTIndex], modulo 

=) [mti: MTIndex], interface =) [expi: EXPIndex] ENDCASE] 
STNu11: [DcdTabOefs] STIndex 
Stop: [NovaOps] pnOCEDURE [code: NovaOpcode] 
StopCursor: [Disp1ayControl] PROCEDURE 
StopMesa: [ImagoUofs] PROCEDURE 
StreamError: [StreamDefs] SIGNAL [stream: Strea~landle, error: StreamErrorCode] 
StreamError: [StreamsA] SIGNAL [stroam: Slreamlland1e, error: StrealllErrorCode] 
StreamErrorCodo: [SlreamDefs] TYPE={StreamType, StreamAccess, Str'eamOporation, StreamPosition, 

Stroamlnd, StroamBug} 



StreamHandl e: [MIUt il ityDefs] TYPE=St reamllandl e 
StreamHandle: [StreamDefs] TYPE=POINTER TO StreamObject 
StreamHandle: [~/indowDefs] TYPE=Strearnliandle 
StreamIndex: [StreamDefs] TYPE=RECORD[page: PageNumber, byte: CARDINAL] 
StreamIndex: [WindowDefs] TYPE=StreamIndex 
StreamIO: [IODers] PROGRAM 
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StreamObject: [StreamDefs] TYPE=RECORD[reset: PROCEDURE [Streamlland1e], get: PROCEDURE [Streamlland1e] 
RETURNS [UNSPECIFIED], putback: PROCEDURE [Streamllandle, UNSPECIFIED], put: PROCEDURE 
[S treamllandl e, UNSPECIFIED], endof: PROCEDURE ESt reamllandl e] HETUnNS [BOOLEAN], destroy: PROCEDURE 
[Streamllandle], body: PRIVATE SELECT type: PUBLIC * FROM Keyboard =) [in: CARDINAL, out: CARDINAL, 
buffer: PACKED AnnAY [0 .. 79] or CHARACTER]. Display =) [options: PUBLIC DSOptions, charx: xCoord, 
TABindex: [0 .. 9], chary: yCoord, link: PUBLIC DisplayHandle, pront: PUBLIC FAptr, rectangle: PUBLIC 
Rptr, lineheight: PUBLIC CARDINAL, line: PUBLIC CARDINAL, TABs: ARRAY [0 .. 9] OF CARDINAL], Disk =) 
[eof: BOOLEAN, dirty: BOOLEAN, read: PUBLIC BOOLEAN, write: PUBLIC BOOLEAN, append: PUBLIC BOOLEAN. 
unit: [I .. 2], index: CARDINAL, size: CARDINAL. getOverflow: PROCEDURE [Streandlandle], savedGet: 
PROCEDUnE [S t reamllandl e] HETURNS [UNSPEC IF lED], pu tOverfl ow: PROCEDURE [Streamllandl e], savedPut: 
PROCEDURE [StreamHandle. UNSPECIFIED]. page: PageNumber. char: CARDINAL, buffer: RECORD[SElECT 
OVERLAID * FROM byte =) [byte: POINTEH TO PACKED ARRAY [0 .. 0) OF BYTE], word =) [word: POINTER TO 
ARRAY [0 .. 0) OF WORD] ENDCASE], file: PUBLIC Filellandle, das: ARRAY {last, current, next} OF vDA]. 
Other =) [data: PUBLIC POINTER] ENDCASE] 

STRecord: [BcdTabDefs] TYPE=RECORD[fi1ename: BOOLEAN, assigned: BOOLEAN, hti: IITIndex, imported: 
BOOLEAN, exported: BOOLEAN, link: STIndex, impi: IMPIndex. impgfi: CARDINAL, body: SELECT type: • 
FROM unknown =) NULL, local =) [info: TableIndex, context: CXIndex], external =) [map: STMap, 
pointer: SELECT ptype: * FROM instance =) [sti: STIndex], file =) [ftl: FTIndex] ENDCASE] ENDCASE] 

StringBoundsFault: [StringDefs] SIGNAL [s: STRING] RETURNS Ens: STRING] 
StringBoundsFault: [Strings] SIGNAL [s: STRING] RETURNS Ens: STRING] 
StringExpressionToNumber: [DebugUsefu1Defs] PROCEDURE [s: STRING, defradix: CARDINAL] RETURNS [v: 

UNSPECIFIED] 
StringToDecimal: [StringDefs] PROCEDURE [STRING] RETURNS [INTEGER] 
StringToDecimal: [Strings] PROCEDURE [s: STRING] RETURNS [INTEGER] 
StringToLongNumber: [StringDefs] rHOCEDURE [s: STRING, radix: CARDINAL] RETURNS [LONG INTEGER] 
StringTolongNumber: [Strings] PROCEDURE [s: STRING, radix: CARDINAL] RETURNS [v: LONG INTEGER] 
StringToNumber: [StringDefs] PROCEDURE [s: STRING. radix: CARDINAL] RETUHNS [UNSPECIFIED] 
StringToNumber: [Strings] PROCEDURE [s: STRING, radix: CARDINAL] RETURNS [v: UNSPECIFIED] 
StringToOctal: [StringDefs] PROCEDUHE [STRING] ~ETURNS [UNSPECIFIED] 
StringToOctal: [Strings].PROCEDURE [s: STRING] RETURNS [UNSPECIFIED] 
StringToRealNumber: [DebugllealDefs] PROCEDURE [STRING] RETURNS [REAL] 
sttype: [BcdDefs] TableSelector=9 
SubString: [BcdMerge] TYPE=SubString 
SubString: [StringDefs] TYPE=POINTER TO SubStringDescriptor 
SubString: [SymbolTable] TYPE=SubString 
SubStringDescriptor: [BcdMerge] TYPE=SubStringDescriptor 
SubStringDescriptor: [LoaderUtilities] TYPE=SubStringDescriptor 
SubStringDescriptor: [StringDefs] TYPE=RECOHD[base: STHING, offset: CARDINAL, length: CARDINAL] 
SubStringForHash: [BcdTabDefs] PHOCEDUIlE [SubString, HTIndex] 
SubStringForHash: [BcdTab] PROCEDURE [s: SubString, hti: HTIndex] 
SubStringForHash: [SymbolTable] PROCEDURE [s: SubString, hti: HTIndex] 
SubStringForHash: [SymTabDefs] PROCEDURE [SubString, HTIndex] 
sUnbound: [SDDofs] CAHDINAl=11 
sUncaughtSignal: [SDDefs] CARDINAL=23 
sUnimplemented: [SDDafs] CARDINAL=5 
sUnnamedError: [SDDefs] CARDINAL=22 
sUnNew: [SDDefs] CAIlDINAL=31 
SuspendSymbolCache: [SymbolCache] PROCEDURE 
SuspendSymbolCache: [SymbolTableDefs] PROCEDURE 
SVPointer: [ControlDefs] TYPE=POINTER TO StateVactor 
SVPointer: [CoreSwapDefs] TYPE=SVPointer 
sWakeupError: [SDDefs] CAHDINAL=3 
SwapError: [SegmantDefs] SIGNAL [seg: FileSegmentHandle] 
SwapError: [Swappor] SIGNAL [seg: Fi1eSegmentHandle] 
SwapErrorDuringMakeCheck: [CheckPoint] SIGNAL . 
SwapErrorDuringMnkeCheck: [ImageDefs] SIGNAL 
SwapErrorDuringMakeImnge: [ImagoDefs] SIGNAL 
SwapErrorDuringMakeImnge: [MakeImage] SIGNAL 
~wapln: [SoUlllen Wefs] PIlOCEDURE [seg: F i 1 eSogmantllandl 0] 
SwapIn: [SwapPoI'] PROCEDUHE [sag: fileSogmontllandle] 
SwapInCode: [FrarneDofs] PUOCEOUHE [f: GlobaHramallandle] 
SwapInCode: [Hosidont] PIIOC[()UIlE [f: GlobalFramollandlo] 
SwapOut: rSoglllontDofs] PHOCEOUnE [sag: FileSegmentllandle] 
SwapOut: rSwappor] PIlOCEUUIlE [sog: fileSegmentllandle] 
SwnpOutCode: [rrameDors] PUOCEDUHE [f: GlobaHramollandle] 
SwapOutCode: [Swappal'] PHOCI:DUIl[ [f: G·lobaHralllollandle] 



SwapOutDuringMakeCheck: [CheckPoint] SIGNAL 
SwapOutDuringMakeCheck: [ImageDefs] SIGNAL 
SwnpOutDuringMakolmago: [ImageDefs] SIGNAL 
SwapOutDuringMnkelmaga: [Make Image] SIGNAL 
SwnpOutUnlocked: [MakelmageUtilities] PROCEDURE [s: FileSegmentHandle] RETURNS [BOOLEAN] 
SwapOutUnlocked: [MIUtilityDefs] PROCEDURE [s: FileSegmentllandle] RETURNS [BOOLEAN] 
SwnpOutUnlockedCode: [MakeImageUtilities] PROCEDURE [f: GlobalFramellandle] RETURNS [BOOLEAN] 
SwapOutUn 1 ockedCoda: [folIUt i 1 ityDefs] PROCEDURE [f: Gl oba IF ramellandl e] RETURNS [BOOLEAN] 
SwapPages: [DiskDefs] PROCEDURE [arg: POINTER TO swap DiskRequest] RETURNS [page: PageNumber, byte: 

CARDINAL] 
SwapPages: [DiskIO] PROCEDURE [arg: POINTER TO swap DiskRequest] RETURNS [PageNumber, CARDINAL] 
Swapper: [NucleusDefs] PROGRAM [ffvmp: PageNumber, lfvmp: PageNumber] 
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SwappingProcedure: [AllocDefs] TYPE=PROCEDURE [needed: PageCount, info: AllocInfo, seg: SegmentHandle] 
RETURNS [BOOLEAN] 

SwapReason: [CoreSwapDefs] TYPE={proceed, start, call, resume, quit, .showscreen, kill, install, 
breakpoint, worrybreak, uncaughtsignal, explicitcall, return, punt, interrupt, cleanmaplog} 

SwapStrategy: [AllocDefs] TYPE=RECORD[link: POINTER TO SwapStrategy, proc: SwappingProcedure] 
SwapTrapDuringMakeCheck: [CheckPoint] SIGNAL 
SwapTrapDuringMakeCheck: [ImageDefs] SIGNAL 
SwapTrapDuringMakeImage: [ImageDefs] SIGNAL 
SwapTrapDuringMakaImage: [MakeImage] SIGNAL 
SwapUp: [SegmentOefs] PROCEDURE [seg: FileSegmentHandle] 
SwapUp: [Swapper] PROCEDURE [seg: FileSegmentHandle] 
SwatLovol: [ProcessDefs] InterruptLevel=3 
SWRITE: [DebugUsefulDefs] PROCEDURE [a: UNSPECIFIED, v: UNSPECIFIED] 
sWritoProtoct: [SDDefs] CARDINAL=10 
sXferTrap: [SDDefs] CARDINAL=4 
SymbolCacheSizo: [SymbolCache] PROCEDURE RETURNS [pages: CARDINAL] 
SymbolCacheSize: [SymbolTableDefs] PROCEDURE RETURNS [pages: CARDINAL] 
SymbolSegForFrame: [DebugUsefulDefs] PROCEDURE [f: GlobalFrameUandle] RETURNS [seg: FileSegmentHandle] 
SymbolTableBase: [SymbolTableDefs] TYPE=POINTER TO FRAME [ 
SymbolTableBase: [SymbolTable] TYPE=POINTER TO FRAME [SymbolTable] 
SymbolTabloHandle: [SymbolTableDefs] TYPE=RECORD[segment: PRIVATE FileSegmentHandle] 
symtaberase: [SymTabDefs] PROCEDURE . 
symtabinit: [SymTabDefs] PROCEDURE 
SystemTable: [BootDefs] TYPE=RECORD[pagemap: POINTER TO PageMap, table: TableHandle] 
SystemTableHandle: [BootDefs] TYPE=POINTER TO SystemTable 
sZeroDivisor: [SDDefs] CARDINAL=12 
TAB: [lODefs] CIIARACTER= llC . 
Table: [BootDefs] TYPE=RECORD[free: Frob Object, link: Tablellandle, seg: DataSegmentHandle] 
TableBase: [TableDefs] TYPE=[O .. 177777B] 
TableBounds: [Allocator] PROCEDURE [table: TableSelector] RETURNS [TableBase, CARDINAL] 
TableBounds: [TableDefs] PROCEDURE [table: TableSelector] RETURNS [6ase: TableBase, size: CARDINAL] 
TableFailure: [Allocator] ERROR [TableSelector] 
TableFailura: [TableDefs] ERROR [tab1e: TableSelector] 
TablaFinger: [TableDefs] TYPE=POINTER TO TableBase 
TableForSegment: [SymbolCache] PROCEDURE [seg: FileSegmentHandle] RETURNS [SymbolTablellandle] 
TableForSegmant: [SymbolTableDefs] PROCEDURE [seg: FileSegmontHandle] RETURNS [SymbolTableHandle] 
TabloHandlo: [BootDefs] TYPE=POINTER TO Table 
TabloIndex: [lableDefs] TYPE=POINTER[O .. 37777B] 
TableLimit: [BcdDefs] CARDINAL=40000B 
TableLimit: [BcdTabDefs] CARDINAL=40000B 
TableLimit: [TableDefs] CARDINAL=40000B 
TableNotifior: [TableDefs] TYPE=PROCEDURE [base: DESCRIPTOR FOR ARRAY CARDINAL OF TableBase] 
tabloopon: [LoaderUtilities] BOOLEAN 
TableOvorflow: [Allocator] SIGNAL RETURNS [Region] 
TabloOverflow: [TableDefs] SIGNAL RETURNS [Region] 
TableSoloctor: [HcdDefs] TYPE=TableSaloctor 
TableSoloctor: [TableDefs] TYPE=CARDINAL 
TabloSize: [MakelmageUtilities] CARDINAL=7400B 
tb: [SymbolTable] TableBase 
ThisIsTheOno: [LoaderUtilitias] PROCEDURE [fp: POINTER TO FP, file: FileTable] RETUIlNS [BOOLEAN] 
Ticks: [ProcessDefs] TYPE=CARDINAL 
TicksToMsoc: [ProcessUefs] PROCEDURE [Ticks] RETURNS [CARDINAL] 
TicksToMsoc: [Process] PROCEDURE [ticks: Ticks] RETUIlNS [CARDINAL] 
TIME: [AltoFileDors] TYPE=MAClfINE DEPENDENT IlECORD[high: CARDINAL, low: CARDINAL] 
T1modOut: [ProcessDefs] SIGNAL 
TimodOut: [Process] SIGNAL 
TimooutLovol: [ProcessDafs] IntarruptLovol=4 
TimorGrain: [Proce.ssDefs] CAHDINAL=60 
TooMnnyProcossos: [ProcessDers] ERBOR 
TooManyProcosses: [Process] ERROR 



TraceNext: [TrapDef~] TrapStatus 
TraceOff: [TrapDefs] TrapStatus 
TransferMode: [SymDefs] TYPE={proeedure, port, signal, error, process, program, none) 
TransforTypes: [SymbolTable] PROCEDURE [type: SElndex] RETURNS [typeln: reeordCSEIndex, typeOut: 

recordCSEIndex] 
TransferTypes: [SymTabDefs] PROCEDURE [SEIndex] RETURNS [typeIn: recordCSEIndex, typeOut: 

reeordCSEIndex] 
TrapLink: [ControlDefs] ControlLink 
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TrapParameter: [TrapDefs] TYPE=RECORD[SELECT OVERLAID • FROM other =) [link: ControlLink], localCall 
=) rep: CARDINAL], return =) [frame: FrameHandle] ENDCASE] 

TrapReason: [TrapDefs] TYPE={other, loealCall, return) 
TrapState: [TrapDefs] TYPE={off, on, pending} 
TrapStatus: [TrapDefs] TYPE=MACHINE DEPENDENT RECORD[filll: [0 .. 127], reason: TrapReason, fil12: 

[0 .. 31], state: TrapState] 
treetype: [BcdDefs] TableSeleetor=O 
TrimTable: [Allocator] PROCEDURE [table: TableSeleetor, size: CARDINAL] 
TrimTable: [TableDofs] PROCEDURE [table: TableSelector. siz~: CARDINAL] 
TruncateDiskStream: [StreamDefs] PROCEDURE [stream: Streamllandle] 
TruncateDiskStream: [StreamsB] PROCEDURE [stream: Streamllandle] 
TruncateFileIndax: [BootDefs] PROCEDURE [page: PageNumber, byte: CARDINAL] RETURNS [PageNumber, 

CAHDINAL] 
TruncateFilaIndax: [Files] PROCEDURE [page: PageNumber, byte: CARDINAL] RETURNS [PageNumber, CARDINAL] 
TryCodeSwapping: [AllocDefs] SwappingProcedure 
TryCodeSwapping: [Swapper] SwappingProcedure 
typaANY: [SymDefs] CSEIndex 
TypaClass: [SymDefs] TYPE={mode, basic, enumerated, record, pointer, array, arraydesc, transfer, 

definition. union, relative. subrange, long. real, nil} 
TypeF~rm: [SymbolTable] PROCEDURE [type: SEIndex] RETURNS [TypeClass] 
TypeForm: [SymTabDefs] PROCEDURE [SEIndex] RETURNS [TypeClass] 
TypeLink: [SymbolTable] PROCEDURE [type: SEIndex] RETURNS [SElndex] 
TypeLink: [SymTabDefs] PROCEDURE [SEIndex] RETURNS [SEIndex] 
TypeRoot: [SymbolTable] PROCEDURE [type: SEIndex] RETURNS [root: CSEIndex] 
TypeRoot: [SymTabDefs] PROCEDURE [SEIndex] RETURNS [CSEIndex] 
typescript: [SystemDisplay] Diskllandle 
typeTYPE: [SymDefs] CSEIndex 
UBBPointer: [CoreSwapDefs] TYPE=POINTER TO UserBreakBlock 
UnboundLink: [BedDefs] ControlLink 
UnboundProcedure: [Resident] SIGNAL [dest: ControlLink] RETURNS [ControlLink] 
UnboundProcedura: [TrapDefs] SIGNAL [dest: Control Link] HETURNS [Control Link] 
uncaughtsignalDP: [CoreSwapDefs] TYPE=POINTER TO uncaughtsignal DebugParameter 
UnderType: [SymbolTable] PROCEDURE [type: SEIndex] RETURNS [CSEIndex] 
UndarType: [SymTabDefs] PROCEDURE [SEIndex] RETURNS [CSEIndex] 
UnDisplayBitmap: [ReetangleDefs] PROCEDURE [mapdata: BMHandle] 
UnDisplayBitmap: [BeetanglesB] PROCEDUHE [mapdata: BMllandle] 
UnlinkDisplayWindow: [WindowDefs] PBOCEDURE [Windowllandle] 
Unl i nkDi spl ay~/indow: [WindowsA] PBOCEDURE [w: Wi ndowllandl e] 
Unlock: [Segmen Wefs] PROCEDURE [seg: F 11 eSegmentllandl e] 
Unlock: [Swapper] PROCEDURE [seg: FileSegmentliandle] 
UnlockCoda: [FrameDefs] PROCEDURE [link: UNSPECIFIED] 
UnlockCoda: [Miscellaneous] PBOCEDURE [link: UNSPECIFIED] 
UnlockCodeSegment: [MakeImageUtilities] PROCEDURE [p: ProcDesc ControlLink] 
UnlockCodeSegment: [MIUtilityDefs] PROCEDURE [p: ProcDese ControlLink] 
UnlockedEmpty: [ProeessDefs] MonitorLock 
UnlockFila: [Files] PROCEDURE [file: FileHandle] 
UnlockFile: [SegmentDefs] PROCEDURE [file: Filellandle] 
UnNew: [FrameDefs] PROCEDURE [frame: GlobalFrameliandle] 
UnNewConfig: [LoaderDefs] PHOCEDURE [frame: GlobalFramelian'dle] 
UnNewConfig: [UnNewConfig] PHOCEDURE [frame: GlobalFrameliandle] 
UnpackDT: [TimeConvert] PI~OCEDURE [p: PaekedTime] HETURNS [unp: UnpackedTime] 
UnpackDT: [TimeDefs] PROCEDUHE [PackedTime] BETURNS [UnpaekedTime] 
UnpackodTime: [TimeDefs] TYPE=RECOHD[year: [O .. 4002B], month: [0 .. 11], day: [0 .. 31], hour: [0 .. 23], 

minute: [0 .. 59]. second: [~ .. 59], woekday: [0 .. 6], zona: [177764B .. 12], dst: BOOLEAN] 
UnrecoverableDiskError: [DiskDefs] SIGNAL [cb: CBptr] 
UnrecoverableDiskError: [DiskIO] SIGNAL [cb: CBptr] 
UnusableLavel: [ProeessOefs] InterruptLevel=16 
UpdateBitmap: [HectangloDefs] PROCEDURE [mapdata: BMllandle] RETURNS [DCBptr] 
UpdateDi tmap: [Ileetangl osB] PllOCEDUnE [mapdata: BMllandl e] HETUnNS [DCBptr] 
UpdateDiskKD: [OiskKODefs] PHOCEDUHE 
UpdateDiskKD: [DiskKD] pnOCEDUHE 
UpdateFilaLength: [Files] PHOCEDUBE [file: FlleUandle, fa: POINTER TO FA] 
UpdatoFileLength: [SogmontDefs] PHOCEDUHE [file: FiloUandle, fa: POINTER TO FA] 
UpdateLoadState: [loadS ta teOofs] PllOCEDUnE [bed: ConflgIndex, bcdsog: r il oSegmontilandl e, unrosol ved: 



BOOLEAN, exports: BOOLEAN] 
UpdateLoadState: [LoadState] PROCEDURE [bcd: ConfigIndex, bcdseg: FileSegmentHandle, unresolved: 

BOOLEAN, exports: BOOLEAN] 
UpdateLoadStateDA: [LoadStateDefs] PROCEDURE [bcdseg: FileSegmentHandle] 
UpdatoLoadStateDA: " [LoadSta te] PROCEDURE [bcdseg: F i 1 eSegmen Wandl e] 
UpdateSeloction: [Menus] PHOCEDUHE [w: WindowlJandle] 
UpdatoSelection: [WindowDefs] PROCEDUIlE [w: WindowlJandle] 
updown: [KeyDefs] TYPE={down, up} 
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UserBreakBlock: [CoreSwapDefs] TYPE=RECOHD[frame: GlobalFramellandle, pc: WordPC, ptrL: POINTER, ptrR: 
POINTER, posnL: [0 .. 15], posnR: [0 .. 15], sizeL: [1..16], sizeR: [1..16], inst: [0 .. 255], relation: 
Relations, immediatell: BOOLEAN, counterL: BOOLEAN, localL: BOOLEAN, localR: BOOLEAN] 

UserCleanupProc: [ImageDefs] CleanupProcedure 
UserCleanupProc: [Miscellaneous] CleanupProcedure 
ValidateGlobalFrame: [FrameDefs] PROCEDURE [GlobalFrameHandle] 
ValidateGlobalFrame: [NonResident] PROCEDURE [g: GlobalFrameHandle] 
ValidatoObject: [BootDefs] PROCEDURE [ObjectHandle] 
ValidateObject: [Swapper] PROCEDURE [object: Objectllandle] 
ValidateProcess: [ProeessDefs] PROCEDURE [Proeessllandle] 
ValidateProcess: [Process] PROCEDURE [p: Processllandle] 
vDA: [AltoFileDefs] TYPE=RECORD[CARDINAL] 
vDA: [MIUtilityDefs] TYPE=vDA 
vDC: [AltoFileDefs] TYPE={ReadIlLD, ReadLD, ReadD, WriteHLD, WriteLD, WriteD, SeekOnly, DoNothing} 
VersionID: [BedDers] CARDINAL=2364B 
VersionID: [SymDefs] CARDINAL=10026B 
VorsionMismatch: [LoaderDefs] SIGNAL [name: STRING] 
VorsionMismatch: [Loader] SIGNAL [name: STRING] 
VersionOptions: [SegmentDefs] TYPE=[0 .. 3] 
VersionStamp: [HedDefs] TYPE=RECORD[zapped: BOOLEAN, net: [0 .. 127], host: BYTE, time: PackedTime] 
VirtualDA: [DiskDefs] PROCEDURE [da: DA] RETURNS [vDA] 
VirtualDA: [DiskIO] PROCEDURE [da: DA] RETURNS [vDA] 
visiblectxentries: [SymTabDefs] PBOCEDURE [CTXIndex] RETURNS [CABDINAL] 
VMLimit: [AltoDefs] CABDINAL=177777B 
VMnotFree: [SegmentDefs] SIGNAL [base: PageNumber, pages: PageCount] 
VMnotFree: [Swapper] SIGNAL [base: PageNumber, pages: PageCount] 
VMtoDataSegmont: [SegmentDefs] PROCEDUIlE [a: POINTEB] RETUBNS [DataSegmentltandle] 
VMtoDataSegmont: [Segments] PBOCEDUBE [a: POINTER] RETURNS [DataSegmentltandle] 
VMtoFileSegmont: [SegmentDefs] PROCEDUBE [a: POINTER] RETURNS [FileSegmentHandle] 
VMtoFileSegment: [Segments] PROCEDURE [a: POINTER] RETURNS [FileSegmentHandle] 
VMtoSegment: [Segmen tOefs] PIWCEDURE [a: POINTER] RETURNS [Segmentltandl e] 
VMtoSegment: [Segments] PROCEDURE [a: POINTER] RETURNS [SegmentHandle] 
Wait: [ProcessDefs] PROCEDUBE [POINTER TO MONITORLOCK, POINTER TO CONDITION. CARDINAL] 
wakeup: [Keyboard] CONDITION 
Wart: [NueleusDefs] PROGRAM [h: POINTER TO BootScriptHeader] RETURNS [PROGRAM] 
WDCreg: [ControlDefs] CABDINAl=1 
WestEast: [TimeDefs] TYPE={west, east} 
WhoIsFTSelf: [BedMerge] PROCEDURE RETURNS [FTIndex] 
WindowHandle: [WindowDefs] TYPE=POINTER TO DisplayWindow 
WindowsB: [WindowDefs] PROGRAM [STRING] 
W1ndowType: [WindowDefs] TYPE={elear. random, scratch. file, scriptfile} 
WordFill: [SymbolTable] CARDINAL=15 
wordlength: [AltoDefs] CARDINAL=16 
WordLength: [Symbol Table] CARDINAL=16 
WordOffset: [SymDefs] TYPE=CARDINAL 
WordPC: [ControlDefs] TYPE=RECORD[INTEGER] 
WordsForBcplString: [StringDefs] PROCEDURE [nchars: CARDINAL] RETURNS [CARDINAL] 
WordsForBcplString: [Strings] PHOCEDUIlE [nchars: CARDINAL] RETURNS [CARDINAL] 
WordsForString: [StrillgDefs] PROCEDURE [nehars: CAHDINAL] RETURNS [CARDINAL] 
WordsForString: [Strings] rHOCEDUIlE [nehars: CABDINAL] RETURNS [CARDINAL] 
WordsForType: [SymbolTable] PROCEDURE [type: SEIndex] RETURNS [CARDINAL] 
WordsForType: [SymTabDefs] PROCEDUIlE [SElndex] RETURNS [CARDINAL] 
Write: [SeumentDefs] AeeessOptions=2 
Write: [StreamOefs] AceossOptions=2 
WriteBlock: [StreamDefs] rHOCEOURE [stream: StreamHandle. address: POINTER, words: CARDINAL] RETURNS 

[CAHOINAl] 
WriteBlock: [StreamsA] PROCEDURE [stream: Streamltandle, address: POINTER, words: CARDINAL] RETURNS 

[CAIH>INAL] 
Wri teChar: [IODefs 1 PIWCEDUHE [CIIAnACTER] 
WritoChar: [SLreamIO] PHOCEOUJlE [c: CIfAnACTER] 
Wri teDecimal: [lODe rs] PIWCEDUHE [INTEGER] 
WriteDecimal: [SLreamIO] PHOCEDUnE En: INTEGER] 
WriteD1splayChar: [l>isp"lay] PHOC[OUnE [str'eam: Streamllandle, char: UNSPECIFIED] 
WriteDisplayChar: [SLroamOors] PROCEOUnE [str'eam: Slf'oam"andle, char: CIIAIlACTER] 



WriteLine: [IODefs] PROCEDURE [STRING] 
WriteLine: [StreamIO] PROCEDURE [s: STRING] 
WriteMergedBcd: [BcdMergeDefs] PROCEDURE [movewords: .PROCEDURE [POINTER, CARDINAL]] 
WriteMergedBcd: [DcdMerge] PROCEDURE [movewords: PROCEDURE [POINTER, CARDINAL]] 
WriteNumber: [IODers] PROCEDURE [UNSPECIFIED, NumberFormat] 
WriteNumber: [StreamIO] PROCEDURE [v: UNSPECIfIED, f: NumberFormat] 
WriteOctal: [IODers] PROCEDURE [UNSPECIFIED] 
WriteOctal: [StreamIO] PROCEDURE En: UNSPECIFIED] 
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WritePages: [BrSDefs] PROCEDURE [arg: POINTER TO extend DiskRequest] RETURNS [page: PageNumber, bytes: 
CARDINAL] 

WritePages: [BFS] PROCEDURE [arg: POINTER TO extend DiskRequest] RETURNS [page: PageNumber, bytes: 
CARDINAL] 

WriteRectangleChar: [RectangleDefs] PROCEDURE [rectangle: Rptr, x: xCoord, y: yCoord, char: CIIARACTER, 
pfont: fAptr] RETURNS [xCoord, yCoord] 

WriteRectangleChar: [RectanglesA] PROCEDURE [rectangle: Rptr, x: xCoord, y: yCoord, char: CIIARACTER. 
pfont: FAptr] RETURNS [xCoord, yCoord] 

WriteRectangleString: [RectangleDers] PROCEDURE [rectangle: Rptr, x: xCoord, y: yCoord, str: STRING. 
pfont: FAptr] RETURNS [xCoord, yCoord] 

WriteRectangleString: [RectanglesA] PROCEDURE [rectangle: Rptr, x: xCoord. y: yCoord, str: STRING, 
pfont: FAptr] RETURNS [xCoord, yCoord] 

WriteString: [IODers] PROCEDURE [STRING] 
WriteString: [StreamIO] PROCEDURE [s: STRING] 
xCoord: [RectangleDefs] TYPE=[O .. 606] 
xCoord: [WindowDefs] TYPE=xCoord 
XferMode: [SymbolTable] PROCEDURE [type: SEIndex] RETURNS [TransferMode] 
XferMode: [SymTabDefs] PROCEDURE [SEIndex] RETURNS [TransferMode] 
XMAllocOnDrum: [DebugXMDefs] PROCEDURE [GlobalFramellandle] RETURNS [POINTER] 
XMFreeOnDrum: [DebugXMDefs] PROCEDURE [GlobalFrameHandle] 
XMRead: [DebugXMDefs] PROCEDURE [LONG POINTER] RETURNS [UNSPECIFIED] 
XMWrite: [DebugXMDefs] PROCEDURE [LONG POINTER, UNSPECIFIED] 
XTPreg: [ControlDefs] CARDINAL=3 
XTSreg: [ControlDefs] CARDINAL=2 
yCoord: [RectangleDefs] TYPE=[O .. 808] 
yCoord: [WindowDefs] TYPE=yCoord 
Yield: [ProcessDefs] PROCEDURE 
Yield: [Process] PROCEDURE 
Zero: [DiskIO] PROCEDURE [p: POINTER, 1: CARDINAL] 
Zero: [MiscDefs] PROCEDURE [p: POINTER, 1: CARDINAL] 
ZoneHeader: [FSPDefs] TYPE=RECORD[node: PRIVATE free NodeHeader, rover: PRIVATE FreeNodePointer, lock: 

PRIVATE MONITORLOCK, restOrZone: PRIVATE ZonePointer, length: PRIVATE BlockSize, deallocate: 
PRIVATE Deallocator, threshold: BlockSize, checking: BOOLEAN] 

ZoneOverhead: [FSPDefs] CARDINAL=10 
ZonePointer: [FSPDefs] TYPE=POINTER TO ZoneHeader 
ZoneTooSmall: [FSPDefs] ERROR [POINTER] 
ZoneTooSmall: [FSP] ERROR [POINTER] . 


