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procedure Reset_active_version (

obj: dynamic_typed; -- Object affected.
t: transaction : = null); -- Transaction associated with the
-~ action.
-- Function:

This procedure is used to return an object to a previously-saved
state. Obj must be "known" to the passive space.

The current active version of the object is deleted so that the next
reference to the object will cause it to be restored from its last
passive version. Obj must contain both read and write rights.

OPEN AND CLOSE OPERATIONS

function Open (

obj: dynamic_typed,; -- Reference to the object whose passive
-- definition will be opened.

mode: access_mode; -- Read, write, or update.

t: transaction : = null; -- Transaction that will be associated

-- with the returned passive definition.

time_out: milliseconds := -1); -- Amount of time Open should block

-- until Open is aborted.

return passive_definition;

Function:

The passive definition of the referenced object is opened.

The caller's AD must have read and write rights if the specified
access mode is "write" or "update"; otherwise, read rights are
sufficient. If "time_out" is not specified, the system default
is used. Specifying a 0 for "time_out" is a conditional Open.

procedure Close (
psv_def: passive_definition); -- Passive definition to be closed.

-- Function:

Closes the given passive object definition.



AppendixM 401

-- PUT AND DELETE: OPERATIONS

procedure Put_data(

psv_def: passive_definition; -- An object's passive definition.
act_buf: dynamic_typed; -- Active object containing data.
psv_disp: passive_data_segment_displacemment : = 0;

-- Displacement into "psv_def".
sz: active_data_segment_size := -1;

-- Number of bytes to transfer from "act_buf"
-- to "psv_def". (Default means copy all of
-- "act_buf".)
act_disp: active_data_segment_displacement : = 0);
-- Displacement into "act_buf".

-- Function: :
-- Data is transferred from an active object to a passive object.

procedure Put_access_descriptor (

psv_def: passive_definition; -- A passive definition for an obj.

AD: dynamic_typed; -~ An AD that is to be stored in
-- "psv_def".

action: in out put_ad_action; -- Action to be taken in "psv_def".

disp: access_segment_displacement := 0);

-~ Slot in "psv_def" to store "obj".

-- Function:

-- The specified AD is stored in the passive object referenced by
- "psv_def" using the specified action. If the put_ad_action is
- "owner_if_none", then "action" is set either to "plain" or to
- "owner'" on output.

procedure Put_list_of_access_descriptors

psv_def: passive_definition; -- A passive definition for an object.
list: dynamic_typed; -- An active object.
action: put_ad_action : = owner_if_none;
-- Action to be taken with respect
-- to the AD's.
psv_disp: passive_access_segment_displacement : = 0;

-- The starting slot to store the
-~ specified ADs.
num_of_ads: access_segment_size := -1;
-- Number of ADs to Put in "psv_def".
-~ (Default means store all the ADs.)
act_disp: access_segment_displacement := 0);
-~ The starting slot to get the ADs
-- to store in "psv_def".

-- Function:

- The specified ADs are stored in the specified passive object.
-- This operation is equivalent to doing a sequence of

-- Put_access_descriptor operations. This operation is provided
- as a convenience to the user.
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procedure Delete_access_descriptor (
psv_def: passive_definition; -- Passive definition for an object.
disp: access_segment_displacement) ;
-- AD to be deleted.

-- Function:
-- The selected AD is deleted from "psv_def". The selected AD
-- must have delete rights. :

procedure Copy_access_descriptor (
from psv_def: passive_definition; -- Passive definition for an object.
from_disp: access_segment_displacement;

-- Slot in "from_psv_def"

-- containing the AD to be copied.
to_psv_def: passive_definition; -- Passive definition for an object.
to_disp: access_segment_displacement) ;

-- Slot in "to_psv_def" where AD

-- should be copied.
action: put_ad_action); -- Action to be taken with

-- respect to the copied AD.

-- Function:
-- An AD is copied from one passive definition to the other
-- using the specified action.

-- GET OPERATIONS

procedure Get_data (

psv_def: passive_definition; -- An object's passive definition.
act_buf: dynamic_typed,; -- Active object containing data.
psv_disp: passive_data_segment_displacement : = 0;

-- Displacement into passive definition.
sSZ: active_data_segment_size := -1;

-- Number of bytes to transfer to
-- "act_buf" from "psv_def". (Default is
-- size of "act_buf".)
act_disp: active_data_segment_displacement : = 0);
-- Displacement into "act_buf".

-- Function:
-- Data is transferred from a passive object to an active object.

function Get_access_descriptor (

psv_def: passive_definition; -- Passive definition for an!
-- object.
disp: active_segment_displacement) -- Selects an AD.

return dynamic_typed;

-- Function:
-- The AD at displacement "disp" in the passive object
- referenced by "psv_def" is returned.
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-- MISCELLANEOUS: INFORMATION AND SET ATTRIBUTE OPERATIONS:

function Get_passive_definition_info(

psv_def: passive_definition) -- Passive definition for some
‘ -- object.
return passive_definition_info;
-- Function:
-- Information about the object's passive definition is returned.

procedure Associate_link(

psv_def: passive_definition; -- Passive definition for some
-- object.
link: dynamic_typed; -- Reference to a link object.
action: in out put_ad_action); -- Action taken with respect to
—_— nlinku .
-- Function:

-- The specified link object is associated with the passive object
-- referenced by "psv_def". To do this association, the passive

-- object must be opened in "update" or "write" mode.

- If put_ad _action is "owner_if_none", then "action"

- is set either to "plain" or to "owner" on output.

procedure Set_auto_copy (

psv_def: passive_definition,; -- Passive definition for some
-- object.
auto_copy: boolean) ; -- Value to set to.
-- Function:

-- The "autocopy" attribute of the referenced composite link object
- is changed. Psv_def must be open for "write" or "update".

procedure Set_not_copyable (

psv_def: passive_definition); -- Passive definition for some
-- object.
-- Function:
- The "copyable" attribute of the referenced composite link object
- is changed to false. Psv_def must be open for "write" or "update".

procedure Set_not_activatable (

end

psv_def: passive_definition); -- Passive definition for some
-- object.

-- Function:
-- The "activatable" attribute of the referenced composite link object
- is changed to false. Psv_def must be open for "write" or "update".

Passive_Store_Manager;
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Abort statement, 75
Abort transaction operation, 308
Accept alternative statement sequel, 79
Accept statement (see Ada, accept state-
ment)
Accepts nested in select statement, 7677
Access to Domain Object, 104
Access authorization, 94
Access control, 183
hardware support for, 187-199
inner layer, 192-194
using dynamic packages, 211-215
Access Descriptor (see AD)
Access Environment ADs, 113
Access part of object, 96
Access rights, 93
dispensable, 187
Access selector, 113
Accessing and addressing elements in ob-
jects, 98
Accessing mechanism, low-level view of,
96
Activating a composite, 313
Activating passive version objects, 313
Activation record, 110-111
Active address space, 14
Active object(s), 264
making them passive, 303-304
space, 264-265, 295
Active Object Directory, 303

AD (Access Descriptor), 15, 94-103, 191

Context Message AD, 116

Context Object processor-defined ADs,
152

Current Context AD slot, 112

Current Processor Carrier AD, 147

Defining Domain AD slot, 114, 123

deletion of, 98

Dispatching Port AD slot, 149

Fault Port AD slot, 149

Global Constants AD slot, 115

AD (Access Descriptor) (Cont.):
In_Message_AD, 142
integrity and authenticity, 94
Interprocess Message AD slot, 116
Local Constants AD, 115, 124
Out_Message_AD, 151
Passive (see Passive Access Descriptor)
Precreated Message AD, 116
Predecessor Context AD slot, 114
Private_AD for Domain Object, 123-125
Process Carrier AD slot, 149
Process Object, processor-defined AD
slots, 148
Public_AD for Domain Object, 122-124
Scheduling Port AD, 149
Second Port AD, 152
Static Link AD slot, 115
TCO_AD, 191
TDO_AD, 189, 190
Top of Descriptor Stack AD, 117
Top of Storage Stack’AD, 116-117
type rights field of, 192
unchecked copy rights bit in, 276
Ada, 16-18, 21-24
abort statement, 75
accept alternative statement sequel, 79
accept statement, 73-79
guard clause, 78
implementation of, 153
accepts nested in selected statement, 76—
77
accepts types, implementation and use
of, 202-204
case statement, 52
delay alternatives, 78
delay statement, 75
else clause, 78
exception handler, 52
extensions, 184-186, 214
package type, 185-186
(See also 432-Ada language extension)
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Ada (Cont.):
is separate phrase, 50
limited private type, 203
and object-based programming, 17-18,
27
package, 16-17, 24-26, 257
pragma Enable_Dynamic_Typing, 203
pragma inline, 57
private clause, 44
program structures in, 16-17, 21-37
renames declaration, 59
renames feature, 52
rendezvous and iMAX Typed_Ports
equivalence, 176-177
rendezvous semantics, 176-177
select statement, 73
implementation model, 158
semantics of, 78
separate prefix, 52
separate procedure declaration, 50-52
task, 17, 79-80
task structures in [see Task(s)]
terminate alternative, 78
terminate statement, 73
use list, 58
while loop, 52
with list, 25, 34-35
Address space management, 92-103
Alarm_Port, 147
Allocated bit of Object Descriptor, 265,
290
Allocation of storage space for a process,
105
Allocation block, 268
Allocation limit, 292
Allocator expression, 69, 273
ALTER MAP AND SELECT DATA
SEGMENT order, 228
Altered bit of Object Descriptor, 266
Amplification of access environment, 123
AMPLIFY RIGHTS instruction, 191, 196-
197
AP (see Attached Processor)
Architecture:
computer (see Computer architecture)
language-directed, 92
Asynchronous communication, modelling
in standard Ada, 161
Asynchronous device interface:
structure of, 240-244
synchronous and, choosing between,
244-245

Asynchronous interface, 233-235
operations, 234
package, connection record, 234
Asynchronous intertask communication, 638
Asynchronous modes of communication,
165-166
Asynchronous send and receive opera-
tions, 150
Asynchronous send operation, simulation
of, 162
Asynchronous_IO_Interface package, 235,
240, 242, 379-381
Atomic Action(s), 15, 305-308
on portfolio objects, 315
Attach Table, 246
Attached Processor (AP), 220-228
file server process, 237
mechanisms of the PSI, 225
multitasking software, 226
processes, 228
Read or Write instructions, 222

Base rights, 187, 192

Basic_IO_Interface paradigm, 235

Binding modes for parameters, 43

Block and random transfer modes, 223

Block transfers at high speed, 222

Blocking connotation of send and receive
operations, 150154

Body part, 21

CALL instruction, 106, 113, 116, 122-124
CALL THROUGH DOMAIN instruction,
122-124

Capability, 12, 93
Carrier Object(s), 140-144, 161

logical view of, 143

schematic of, 142, 143

structure of, 142

surrogate, 165-166
Carrier pool management, 174
Carrier_Def generic package, 167, 172-176
Case statement, 52
Claim Object, 108

component or SRO, 271

master, 292
Claim value, 271

underflow, 283
CLOSE MESSAGE order, 223, 224, 228
Close operation, 233-235, 310, 312



Closed accept alternative, 78
Club_Portfolio:
creation of, 55
creating multiple instances of, 55
as dynamic package, 212
initialization sequence for, 55
package, 29, 53-54, 326-330
Print_club__valuation function body,
335-336
public operations of, 53
selected bodies, 335-336
(See also Portfolio_Mgr)
Commit operation, 306
Commit_transaction operation, 308
Communication Port, 140, 144-145
distinguished from Dispatching Port, 145
Communication structures, 135
Compaction algorithm, 281
Compaction process, 270
Composite(s) 301, 313
details on, 302-303
how referenced, 301
object, 264
for solving the ‘‘small object problem,”’
300-304
Computational Subsystem, 6, 219
interaction with Peripheral Subsystem,
219
Computer architecture:
multiprocessing and, 2
object-based, 11-13, 94
Conditional entry statement, 155
CONDITIONAL RECEIVE instruction,
154-155
CONDITIONAL SEND and RECEIVE
orders, 223
CONDITIONAL SEND instruction, 154—
155
Connection record, 235
Connection_record, definition of, 240
Context Fault Area, 110
Context level, 109
fault repair, 110
Context Message AD, 116
Context Object(s), 105-107, 110~120
automatic allocation, 106
data part, 118-120
details of, 112
preallocated list of, 105
processor-defined ADs, 152
Context Object Register, 111
Context predecessor, 128

Index 409.

Context Status, 118

Contours, 110

Control, thread of, 22

Control-based programming, 8

Control operations for processes, 253

Control_rights rights, 257, 258

Copied bit of Object Descriptor, 287

CREATE OBIJECT instruction, 106, 190—
192, 195, 196

Create object operation, 95

Create rights, 190, 191, 285

CREATE TYPED OBJECT instruction,
190, 195, 196

Create_generic_refinement operation, 285

Create_local heap operation, 286

Create_object operation, 285

Create_process operation, 256-258, 260

Create_stack object operation, 285

Create_typed_object operation, 285

Current Context AD slot, 112-113

Current Domain Register, 114, 123, 125

Current Instruction Object Index, 119, 124

Current level number, 110

Current Processor Carrier AD, 147

Dangling reference prevention, 109, 275~
276
Data abstraction, 8, 9, 13
Data part of an object, 96
Data-transmission operations of Asyn-
chronous _10_Interface. 240
Data Window, 221
Data_file objects, 313
Deadline value, 146
Debugging, software, 119
Default global heap SRO, 277
Defining Domain AD slot, 114, 124
Delay alternatives, 78
DELAY instruction, 146
Delay Port, 146
Delay statement, 75
Delete rights, 97
Derived types, 205
Descriptor, 92
Access (see AD)
Object (see Object Descriptor)
Refinement, 102, 108, 117
Descriptor-based addressing, 92
Destroy process operation, 259
Device abstraction:
allocation and deallocation, 243
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Device abstraction (Cont.):
defined Open and Close operations, 244
Device driver process, 226
Device Interface module (DIM), 245-246
Device interface objects as separate pro-
tection domains, 245
Diagnostic_Port, 147
Directed graph, 91, 103
DISPATCH order, 225
Dispatching, 137, 142
mix, 138, 252
and scheduling of processes at lowest
level, 259
Dispatching Port(s), 4, 105, 145, 146, 252
AD slot, 149
of the IP, 225
preassigned set, 147
of a processor, 147-148
Dispatching_Port, normal and alternative,
147
Displacement component of data operand,
99
Domain(s), 13, 120
access to public part, 122124
independent, 10
Domain-based operating system, 8
Domain Object(s), 104, 105, 120125
for Ada library level packages, 104
private and public parts, 121
Dynamic allocation of objects, 106
Dynamic binding semantics, 115
Dynamic chain, 128
length, 274
Dynamic link, 114
Dynamic (symbolic) linking, 300
Dynamic package(s), 56, 211-215
facility, 213-214
implementation of, 214
used for passing function argument, 213
Dynamic scheduling, 136
Dynamic Typed Object, 184
Dynamic unlinking, 300
Dynamic_typed type, 205

Else clause, 78
ENTER ACCESS ENVIRONMENT in-
struction, 113, 114, 122
ENTER GLOBAL instruction, 113
Entry call(s), 22, 180
chain of, 80
Entry declaration, 65, 81

Entry Register, 113, 114
Environment registers, 113
Exception handler, 52
Exposed accept statement, 73
Extended type, 12
Extended Type Object(s), 184, 188-189
as instances of Ada access types, 184
Extended._Type_Manager:
operations of, 200
package, 199-202, 371-372
External symbolic names for objects, 299—
300

Fault code, 110
Fault Information Object, 121
Fault Port AD slot, 149
Fault state, 118
FIFO (first-in, first-out):

mode of port service, 145

queueing discipline, 145, 161
File open operation, 236
File_Manager package, 236
Files, traditional, 264
Filing, 263

object (see Object filing)
First-in, first-out (see FIFO)
First_port Object, 156, 157
432-Ada language extension, 56
Free List, 270

state, 281
Frozen global heap SRO, 268, 276-277, 290
Function Request Area, 221, 224
Function State field, 224

Garbage collection and Ada, 271
Garbage collector (GCOL), 270-273
algorithm in conventional systems, 266
process, 194, 270, 281
details, 285-288
General Data Processor (GDP), 6, 194
Generic abstraction, 234
Generic clause, 40
Generic package, 31, 40, 55
Generic parameter, 40
Generic Queue_Mgr package, 40, 320-322
Generic_Sink abstraction, 233, 234
Generic_Source abstraction, 233, 234
Get operations, 308, 310
Get_access_descriptor operation, 314



Get_asynchronous_interface operation,
233, 234
Get_file_interface operation, 236
Get_terminal_characteristics operation,
234
Get_terminal_interface operation, 236
Global Constants AD slot, 115
Global heap SRO, 106, 272
frozen, 268, 276~-277, 290
normal, 268, 276-277
Global heap storage space, 268

Hardware support for access control and
type management, 187-199
HYDRA system, 12, 15

I/0 (Input/Output), 217-250
architectural support for, 219-225
buffering, 231
channel, 234
device abstraction, 231-233

forming a hierarchy, 232
generic, 232
device interfaces, 233
synchronous, 235-237
devices, logical, implementation of,
231
higher-level view of, 225-230
operations: generic, 234
via message-based communication,
223
request message, 231

1/0 Control Program, 245-246

I/0 Control Systems, 217

I/O Subsystem, 6, 218

I/O_message_record definition, 240

iAPX 432:

Published Papers, 317

Titles of Manuals and Booklets, 318
i432:

address-space structures, 92-103

instruction, 99

interprocess communication, 149164

object details, 100-101

Object Filing Subsystem, 14, 295

object space, 263-266

port operations, 176-177

process and processor state transitions,

138
security strategy, 194-198
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i432 (Cont.):
system topology, 6
iMAX:
Asynchronous_IO_Interface package,
379-381
Extended_Type_Manager package, 199~
202, 371-372
interface as type manager, 251
I/O Interface, 230-235
IO_Definitions package, 373
MCO_Manager package, 390-392
Passive_Store_Manager package, 308—
314, 396-403
Process_Manager interface, 251-262
Process_Manager_Types, 382-387
SRO_Manager package, 284-285, 388~
389
Support for interprocess communication,
166-177
Synchronous_10_Interfaces package,
374-378
Transaction_Manager package, 308,
393-395
Typed_Ports package, 176-177, 366-370
iMAX _Definitions package, 167
In-bound Message AD, 142
INDIVISIBLY INSERT SHORT ORDI-
NAL order, 230
Initial run-time object structure, 105
Init_proc parameter of Create_process,
257
Input/Output (see 1/0)
Input_Output, library package, 244
Instruction data operand, 99
Instruction formats for expression evalua-
tion, 120
Instruction Object, 119, 120
Instruction Object Index, 124
Current, 119, 124
Instruction Object Register, 124
Instruction Pointer (IP), 119, 124
Instruction Pointer Register, 125
Interdomain call, 122
Interdomain link, 121
Interface Processor (IP), 6, 194, 220-230
orders for, 221
process re-use by the AP, 224
process selection, 224
response to function requests, 221
Window Mapping, 221
window opening and closing, 222
Interface Processor Controller, 228
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Interface_description operation, 233, 235
Intermediary tasks for modelling asynchro-
nous communication, 162
Internal names, generating unique, 299
Interprocess communication, 135
iMAX support for, 166177
Interprocess Message AD slot, 116
Interprocessor communications (IPC), 146
message, 226
Interprocessor wakeup signal, 146
Interrupt signal, 224
Intradomain call, 116, 122
Investment club program:
execution snapshots, 125-133
implemented with message-based com-
munication, 177-181
message flow graph, 178
(See also Club__Portfolio)
Investment portfolio manager, 26-27
(See also Portfolio_Mgr)
I0_Definitions package, 235, 373
IP (see Instruction Pointer; Interface Pro-
cessor)
IPC (see Interprocessor communications)
Is separate phrase, 50

Job, 136, 260
ordering of, in workstream, 136
parameter to Create process, 260

Level:
compatibility check, 276
context, 109, 110
number for a created object, 109
number attribute, 274
number counter, 274
violations, avoiding, when sending mes-
sages, 283
Library packages Input_Output and Text_
10, 244
Lifetime of created object, 109
Lifetime-violation fault, 275
Limited private type, 203
Link Objects, 300
Local Constants AD, 115, 124
Local heap SRO, 106, 273
LOCK OBJECT instruction, 192
Logical disk structures, per disk, 302
Logical names for objects, 299-300
Long-term scheduling, 138, 144-145, 149
parameters, 146—147

Long-term schéduling (Cont.):
viewed as communication, 144-145

Mailboxes, Print Order and Print Re-
sponse, 230
Main memory management, 263, 267-288
Main subprogram, 22
Mapping table entry, 93, 94
Masters_Helper task, 210
MCO (see Memory Controller Object)
Member task, 33-37, 71, 247-248
command loop, 248
Member_Ops package, 33-35, 56-60
version 1, 337-339
version 2, 339-340
Membership roster protection, 208
Membership_Roster package, 37, 208-211,
341-342
specification part, 82, 83
Memory, normal and frozen, 276-277
Memory compaction algorithm, 266
Memory Controller Object (MCO), 291-293
MCO_Manager package, 291-293, 390-
392
operating statistics, dynamic and static,
292
parameters, 291
performance statistics, 292
representation, 293
Memory management, 263-293
main, 267-288
and process management, 267
virtual, 288-293
Memory Management Subsystem, 265,
268
Memory mapped 1/O subsystem, 220
Memory space, two-space model of, 265
Memory type, 291
Message Object, 116
pool of, 226
Precreated, 126
Message priority system, 160, 171-172
Message__type, definition of, 179
Mix, 136
dispatching, 138, 252
Module, 21
MPM (minimal process management imple-
mentation), 259-260
Multicomputer, 5
Multiple wait paradigm, 160
Multiple waiting, 174



Multiprocessing, 2
transparent, 7
Multiprocessing model, 3—-4
Multiprocessor:
interconnect, 6
memory organization, 5-6
Multiprocessor system, 2-3, 5
organization, 6-7
Multiprogramming models, 136

Names, logical, for objects, 299-300
Non-faulting processor (NFP), 147
Non-owner package, 24

Normal and frozen memory, 276
Normal global heap SRO, 268, 276-277

Object(s), 94
auto-activation, 301
composite, 264
consistency across updates, 305-308
creation instructions, 190-192
definition of, 8
detailed view of, 99, 100
fully private, 202
having unbounded lifetimes, 106
as independent address spaces, 91

non-relocatable and non-swappable, 291

processor-defined part, 101

sealed, 202, 208

software-defined extension, 100

trademark, 202

of type data_file, 313
Object-based architecture, 11-13, 94
Object-based design, 7-8
Object-based operating systems, 9-11

Object-based program design methodology

27
Object-based programming, 8-9, 17-18
Object Descriptor, 94-96, 99, 101-102,
116-117, 265-266
accessed bit, 266
altered bit, 266
principal components of, 193
valid bit, 313
Object filing, 263-264, 295-316
design challenges for, 298-308
system for, 13-16
Object Filing Subsystem, 33, 104, 295
Object identifier, unique, 298-299, 301
Object lifetime strategies, 272-275
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Object Lock, 110
Object manager, 12
Object-oriented architecture, 11
Object partition, 96
Object selector component of data oper-
and, 99
Object space in which object resides, 295
Object Table, 95, 108, 109, 117
handling overflow, 282
Object type, 97
management, 183
One-space store, 302
Open, implementation of, 311
Open and Close operations, 308, 310
Open accept alternative, 78
OPEN MESSAGE order, 222-224, 228
Open parameter, 311
Open Window order, 223, 228
Open_mode parameter for Open, 31!
Opening a passive object, 311
Operand Stack, 120
Operating system:
application-specific, 251
model based on objects and domains, 8
organization, 7
Orders for Interface Processor, 221
Out-bound Message AD, 151
Owner package, 24-25, 296
Ownership right in a PAD, 304-305

Package(s), 22, 24-26
owner, 24, 25, 296
public and private parts of, 25
public part of, 22
transformer, 24
visible and invisible parts of, 25
Package instance, dynamic selection of,
211
Package refinement:
access type, 214, 218, 233, 238, 252
specifying, 214
Package type extension to Ada, 184
Package value, 213
Package variable, 211, 214
assigning package instance to, 211
uses of, 213
PAD (see Passive Access Descriptor)
Parallel flow, 62
Parallel garbage collection, architectural
support for, 266
Parameter binding modes, 43
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Passivating a Typed Object, 303
Passivation filter, 303, 304
Passive Access Descriptor (PAD), 302-
305
owner right, 305
requirement for Update or Passivate,
309
storing via a ‘‘component’’ action, 302
Passive address space, 14
Passive object, 264, 301-303
space, 264, 295
efficient management of, 305
Passive Object Directory, 301
Passive_definition, 311

Passive__Store_Manager package, 308-314,

396-403
active-version operators, 309
passive space manipulation operations,
310
Peripheral Subsystem, 219, 250
Peripheral Subsystem Interface (PSI), 219,
225, 237
details for, 228
role of, 226
structure of, 228
PGO (Process Globals Object), 109, 277
Physical devices:
allocation and deallocation of, 244
simulated, 245
Physical storage, state diagram, 281
Physical Storage Object (PSO), 108, 268—
269, 289
Pipeline flow, 62
Pkg-ref (see Package refinement)
PM (see Process_Manager)
POD (Passive Object Directory), 301
Policy and mechanism separation, 140
Pool of message objects, 226
Port(s):
abstract view of, 140
concrete view of, 140
dispatching (see Dispatching Ports)
hardware-sensed service modes, 145
Port Object, 140-141
Port service disciplines, 145-146
Portfolio details, 32
Portfolio management information system,
I/0 operations, 246-250

Portfolio management system, final inspec-

tion of, 314-316
Portfolio_Mgr:
Create function body, 331

Portfolio_Mgr (Cont.):
package, 27-32, 47-52, 322-326
public operations of, 47, 48
Record_buy procedure body, 331
Record_sell procedure body, 332
Search_for_stock_code function body,
333
separate bodies, 331-335
Shares_and_avg__cost procedure body,
334-335
Stock_list procedure body, 334
(See also Club__Portfolio)
Portfolio_Server task. 37, 64, 67,
178-181. 208, 209, 315
body part, 350-356, 361-365
entries, 81-82
for use with Figure 2-5 structure, 345-
350
for use with Figure 3-2 structure, 358—
361
Pragma Enable_Dynamic_Typing, 203
Pragma inline, 57
Precreated Message AD, 116
Precreated Message Object, 126
Predecessor Context AD slot, 114
Priority/Deadline port service mode,
146
Priority-mode of port service, 175
Priority queueing discipline, 161
Private access type, 203
Private clause, 44
Private_AD for Domain Object, 123-125
Procedure call classes, 122124
Procedures as parameters, prohibition of,
186
Process:
as scheduleable and dispatchable job,
140-149
surrogate, 156
Process Carrier AD slot, 144, 149
Process Carrier Object, 143
Process clock, 110
Process Control Area, 110
Process Fault Access Area slots, 149
Process Fault Area, 110
Process Globals Object (PGO), 109, 277
Process ID, 108
Process lifecycle, 252, 254
Process macro-state, 252, 254
Process management, 251-262
functions of, 252
minimal implementation, 259-260



Process Manager Support package, 260
Process Object(s), 65, 107-110, 128, 140,
141
access part, 107
allocation of, 284
creation of, 146
data part, 109-110
management of, 251
processor-defined AD slots, 148
structure of, 148-149
Process Object Register, 107
Process preemption, 138, 148
Process status, 110
Process trees, 277-281, 289
Processes as scheduleable and dispatchable
units of work, 141-149
Process-level fault recovery, 110
Process_Globals_Definitions interface
package, 276
Process_Manager, 251-262
access package, 382-387
implementation for multi-user time-
shared operating system, 260
instance, 251
interface, 252-258
implementations, 251-252, 259
Process_Manager_Types package, 257,
258, 382-387
Processor Carrier of the IP, 225
Processor Carrier Object(s), 142
precreated set, 147
Processor class, 193194
Processor control codes, 119
Processor dispatching mode, 147-148
Processor Object, 98, 140, 142
creation of, 147
Processor registers for domain access, 125
Processor switch to another workstream,
148
Processors, special-function, 194
Program structure, directed graph repre-
sentation, 91
Program units, 21
Protection domains, 93, 94
Protection problem, 94
Pseudo-temporal environment (PTE), 306,
307
Pseudo time, 307
PSI (see Peripheral Subsystem Interface)
PSO (see Physical Storage Object)
PTE (pseudo-temporal environment), 306,
307
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Public_AD for Domain Object, 122-124

Purchase_Queue_Mgr package, 31, 43,
125, 322

Put and Delete operations, 308, 310

Put and Get operations, 312

Put_data and Put_access_descriptor oper-
ations, 312

Put_data_file operation, 312

Query record for device interface, 235
Queue:
of Available Processors, 4
of Ready Program Units, 4
Queueing discipline, 145
Queue_Mgr package, 31, 39-47, 320--322

Raise_exception operation, 259
Read rights, 97, 192, 257
Read_MCO_statistics operation, 292
RECEIVE and SEND order implementa-
tion, 224
RECEIVE instruction, 116, 152-154
conditional, 154-155
surrogate, 155-158, 160
RECEIVE order, 224, 243
Receive rights, 171 )
Reclamation bit of Object Descriptor, 287
Reconfiguration_Port, 147
Refinement Descriptor, 102, 108, 117
Refinement Object, 102
Refinements:
creation of, 285
of Domain Objects, 104, 218
Related types, 205
Relocation-in-process state, 291
Renames declaration, 59
Renames feature, 52
Rendezvous, 22-23, 67, 176-177
early acknowledge for, 79
hardware support for, 74
mechanism, 162, 210
minimizing delay for, 79, 80
suspension, 73
Reply_port, 240
Representation rights, 192
Request/acknowledge protocol, 79
Request queue, 145
fixed-length, 150, 151
overflow, 143, 145
extension, 150
Request/server model, 138-140, 165
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Request_port, 240
Reset operation, 233-235
Reset_active_version operation, 309
Resource control parameter, 291-292
RESTRICT RIGHTS instruction, 191, 196,
197
Resume process operation, 259
RETRIEVE TYPE DEFINITION instruc-
tion, 198
RETURN instruction, 106, 113-114, 273
deallocation semantics, 274
fauit, 114
Return rights, 114, 128, 273
Root Context Object, 125
Root Domain Object, 105, 125
Root node for program, 103
Roster_Server task, 37, 64, 67, 178-181,
315
entries for, 83, 84
for use with Figure 2-S structure, 343—
345
for use with Figure 3-2 structure, 357-
358
Roster_Types_And_Constants package,
83, 341
Rotate-first fit algorithm, 268
Run-time program structures, 103-107

Scan rate, 293

Scheduling, 137-147, 259
and dispatching of i432 processes, 135
long-term (see Long-term scheduling)
short-term (see Short-term scheduling)
viewed as communication, 146—147

Scheduling Port AD slot, 149

Sealed object, 202, 208

Sealed reference, 203

Second Port AD, 152

Second port mechanism, 146, 151, 225

Second_port Object, 156, 157

Secretary task, 209-210

Secy_Treas task, 29-31

Segments, 92-95
relocation, 93

Select alternative, 73

Select statement (see Ada, select statement)

Selective wait loop, 77

Selective wait statement, 77

Semantic model of program structure, 8

SEND and RECEIVE instructions, appli-

cations for, 153, 158

SEND instructions, 150~153
conditional, 154-155
surrogate, 155-158, 160, 161
SEND order, 224, 243
Send rights, 171
Separate compilation unit, 50
Separate prefix, 52
Separate procedure declaration, 50-52
Server queue, 145
Server task, 37
general form, 79
Service count, 110, 259
Service period, 110, 147
SET MODE instruction, 118
Set_scheduling_parameters operation, 259
Set_terminal_characteristics operation,
234
Short-term scheduling, 137, 144, 145
hardware support, 140
parameters, 146-147
viewed as communication, 144
SIGOPS (Special Interest Group on Oper-
ating Systems), 10n.
Simple_Port_Def package, 169-172
Simula class construct, 9
Single-owner-only rule for PADs, 305
Software debugging, 119
Software-defined type rights, 257
SP (see Stack Pointer)
Specification part, 21, 53
Specification stub, 50
SRO (see Storage Resource Object)
Stack frames, 110
Stack Pointer (SP), 118, 124
entry, 118
register, 118
Stack SRO, 106, 272
allocation strategy, 268
handling overflow, 282
Starter task, 22, 29
Start_transaction operation, 308, 309
Static Link AD slot, 115
Stock Mkt _Info:
on-line connection for, 249-250
package, 30
Stock_summary, 48-50
Stock_Types_And_Constants package,
37, 38, 41, 319
Storage block specifier, 269
Storage claim underflow fault, 292
Storage Resource Objects (SRO), 65, 106,
108, 109, 268-275



Storage Resource Objects (SRO) (Cont.):
global heap (see Global heap SRO)
stack (see Stack SRO)
state, 281
structure of, 268
three kinds of, 272
tree(s): controlled by MCO, 292

logical relationships among nodes, 278

and matching process trees, 277-281

physical relationships among nodes,
278

structures of, 272

(See also iMax, SRO_Manager package)

Surrogate Carriers, 156, 163
pool of, 172
Surrogate process, 156, 165
SURROGATE RECEIVE application, 158
SURROGATE RECEIVE instruction, 155-
158
SURROGATE SEND and SURROGATE
RECEIVE orders, 223
SURROGATE SEND application, 158
SURROGATE SEND instruction, 155-158,
160, 161
Surrogate_ Port_Def generic package, 167,
172-176
Suspend process operation, 259
Suspend_and _resume_rights rights, 257,
258
Swapped-out state, 291
Swapping store, 263
Symbolic names for objects, 299-300
Synchronous and asynchronous device in-
terfaces, choosing between, 244-245
Synchronous device interface, 233-240
acquisition of, 235-237
examples of, 237-240
refinement, 233
Synchronous /O call, 231
Synchronous 1/0 device interfaces, 235—
237
Synchronous interface(s), 231
for use with standard Ada, 244
Synchronous_IO_Interfaces package, 374
378
System crashes, protecting against, 265
System objects, 96, 184, 196
System type, 188, 193
generic, 193
subfield, 193

Table of Object Tables, 282
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Task(s), 22-23
dynamic creation of, 64, 69-71
non-server/non-requestor form, 64, 73
Process Object for representing, 65
pure requestor form, 64, 73
pure server form, 64, 73
server/requestor form, 64
starter, 22, 29
static creation of, 64-69
viewed as machines, 61-64
Task activation, 65
Task body, 71-81
skeletal structure of, 72
Task elaboration, 64—65
Task entry call, 65
Task forms, 64
Task identifier, 65
Task roles, 63
Task spawned, 22, 64
Task structures [see Task(s)]
Task type, 69, 71
new instance of, 71
Task _Master and terminal communication,
247-248
Task _Master task, 35-37, 64-66, 69, 71,
209-211
TCO (see Type Control Object)
TCO_AD, 191
TDO (see Type Definition Object)
TDO_AD, 189, 190
Terminal operations, 247-249
Terminal sink, 233
Terminal Manager package, 236
Terminal _Sink, 237-239, 247
Terminate alternative, 78
Terminate statement, 73
Text_I1O package, 31, 244
Thread of control, 22
Time slice, 146
Time slicing, 136
Top of Descriptor Stack AD, 117
Top of Storage Stack AD, 116-117
Trace Event Code, 120
Trace Information Object, 121
Trace Mode Data Area, 119-120
Trace rights, 120
Tracing, 120
Transaction(s), 306-308
performing, 308
Transaction_info operation, 308
Transaction_Manager package, 308, 393—
395
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Transform_interface application, 239
Transform_interface operation, 233-235
Transformer package, 24, 297
Transparent multiprocessing, 7
Two-space model of memory space, 265
Type of an object, 96
Type checking, compile-time and run-time,
204-207
Type Control Object (TCO), 190-191, 196—
197
creation of, 196
for system objects, 196
TCO_AD, 191
Type conversion, 204-205
Type definition mechanism, hardware sup-
port for, 188
Type Definition Object (TDO), 184, 189-
190, 198-202, 302, 304
AD, 190
content, 198
Type dynamic_typed, 204-206
Type management, hardware support for,
187-199
Type manager, 12, 304
package, how programmed, 200
Type rights, 187, 192
field of AD, 192
Typed Object(s), 184
passivation decisions and actions, 303-
304
verifying its type, 202
Typed__Ports:
implemented by rendezvous, 174
package, 166-167, 174, 366-370
structure of, 167-169

Type_value attribute, 184

UID (unique object identifier), 298-299,
301

Unchecked copy rights bit in AD, 276

Unchecked_Conversion generic function,
206-207 .

Unique object identifier (UID), 298-299,
301

UNLOCK OBIJECT instruction, 192

Untyped_Ports package, 166

Update operation, 308, 309

Use list, 58

Valid bit of Object Descriptor, 313
Virtual memory, 265

facility, 270

management of, 288-293

Wait_for_process_termination operation,
258

While loop, 52

Windowing overhead reduction, 223

With list, 25, 34-35

Working Storage, 120

Workstream, computer, 135-137

Workstream alternative, 147

Write rights, 97, 192



