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-- Initial balance of the account. 
return account AD; 

-- New account with all type rights and no 
-- rep rights. 

pragma protected_return(Create_account); 

Function: 
Creates an account and returns an AD with all 
type rights. The caller is responsible for 
storing the AD and updating the object. 

"starting_balance" must be nonnegative. 

Exceptions: 
insufficient balance: 

A negative-balance was supplied. 

Passive Store Mgt.no master AD: 
The object provided to store the AD in, has 
no master AD. 

function Create stored account ( 
starting balance: -

Long-Integer Defs.long integer := 
Long-Integer-Defs.zero; 

-- Initial balance of the account. 
master: System Defs.text; 

-- Text record that holds the pathname 
-- for the master AD. 

authority: 
Authority List Mgt.authority list AD := 
null) - - --

-- Optional authority list. 
return account AD; 

-- AD to the-account with all type rights and no 
-- rep rights. 

pragma protected_returnCCreate_stored_account); 

Function: 
Creates a new account and stores the master AD 
under the pathname given by "master". 
Caller must have store rights for the named 
directory. 
The pathname cannot already be in use. 
"starting_balance" must be nonnegative. 

If "authority" is null, then the new account's 
authority list will be either (in that order) the 
containing directory's default authority list, if 
there is one, or the caller's default authority list. 
If none of these three is available, 
"Directory Mgt.no default authority list" will be 
raised. - - - -

Exceptions: 
insufficient balance: 

A negative-starting balance was supplied. 

Directory Mgt.entry exists: 
The pathname provIded is already in use. 

Direcotry Mgt.no default authority list: 
No authority lIst was specified,-the target 
directory has no default authority list and there 
is no default authority list in the caller's 
process globals. 

function Get_balance( 
account: account_AD) 

-- Any account. 
return Long Integer Defs.long integer; 

-- Current balance. -
pragma protected_return(Get_balance); 

-- Function: 
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Returns an account's current balance. 

function Change balance( 
account: account AD; 

-- Account with-change rights. 
amount: Long Integer Defs.long integer) 

-- Amount added to balance. -
return Long Integer Defs.long integer: 

-- New balance, equal to old balance 
-- plus "amount". 

pragma protected_return(Change_balance); 

Function: 
Adds "amount" to an account's balance 
and returns the new balance. The new 
balance cannot be negative. 

Exceptions: 
insufficient balance 

procedure Transfer ( 
source account: account AD; 

-- Account with change-rights. 
dest account: account AD; 

---Account with change rights. 
amount: Long Integer Defs.long integer); 

Amount transferred from source to 
destination accounts; it can be 
positive or negative. Cannot cause 
a negative balance in either account. 

pragma protected_return(Transfer): 

Function: 
Subtracts "amount" from "source account" 
and adds "amount" to "dest account". 

Exceptions: 
insufficient balance 

procedure Destroy account ( 
account: account AD); 

Account With-destroy rights. The 
account's balance must be zero. 

pragma protected_return(Destroy_account); 

Function: 
Destroys an account. 

The passive version, caller's active version, 
and any master directory entry are destroyed. 

Notes: 
Any subsequent "Get balance", 
"Change balance", or "Transfer" call 
will raise "object has no representation" 
in the "System_Exceptions" package. 

Exceptions: 
balance not zero 

pragma external; 
Required if this package is used with the "virtual" 
compilation model, which supports multiple domains 
and multiple subsystems. 

private 

type account object is 
Empty dummy record. 
format is defined in 

record 
null; 

end record; 

The real object 
the package body. 

Ada Examples 
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303 
304 end Account_Mgt_Ex: 
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X-A.7.7 Account_Mqt_Ex (Active Only) Package Body 

Active-only package implementation of the account type manager. 
1 with Access Mgt, 
2 Attribute Mgt, 
3 Long Integer Defs, 
4 Object Mgt, -
5 Passive Store Mgt, 
6 System Defs, -
7 system:Exceptions; 
8 
9 package body Account_Mgt_Ex is 

10 
11 Logic: 
12 This is an 'active-only' implementation of 
13 the account manager, with these characteristics: 
14 1. Accounts cannot be passivated. 
15 
16 2. Account operations are atomic. 
17 
18 3. An account should not be concurrently 
19 used by more than one process in a 
20 single job. 
21 
22 4. Accounts and the account TDO are local 
23 to the job that uses them. 
24 
25 5. The account TDO has the passive store 
26 attribute. 
27 
28 6. Initialization of the account manager 
29 is done within each job that uses it. 
30 Initialization creates the account TDO 
31 and assigns the passive store attribute 
32 so that accounts are active-only. 
33 
34 
35 use Long Integer Defs; 
36 -- Import "long_integer" operators. 
37 
38 type account rep object is 
39 record - -
40 balance: Long Integer Defs.long integer; 
41 -- Current balance. - -
42 end record; 
43 
44 type account rep AD is access account rep object; 
45 pragma access kind(account rep AD, AD);-
46 -- Private view of an account.-
47 
48 account TDO: constant Object Mgt.TDO AD := 
49 Object-Mgt.Create TDO; 
50 This declaration is elaborated each-time 
51 this package is initialized, that is, each 
52 time a job using the package runs. This 
53 technique for creating a TDO is only useful 
54 for objects that are completely local to 
55 a job and never stored or otherwise exported 
56 outside the creating job. 
57 
58 
59 function Is account ( 
60 obj: System. untyped word) 
61 return boolean -
62 
63 Logic: 
64 If "obj" is not null, retrieve the object's 
65 TDO and check whether it is the account TDO. 
66 is 
67 use Object Mgt, System; 
68 Import "=" for "Object Mgt.TDO AD" and 
69 -- "System. untyped word".- -
70 begin -
71 return obj /= System. null word and then 
72 Object_Mgt.Retrieve_TDO(obj) account_TDO; 
73 end Is_account; 

X-A-2S6 Ada Examples 
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function Create account( 
starting balance: 

Long-Integer Defs.long integer := 
Long-Integer-Defs.zero) 

return account_AD -

Logic: 
1. Checks starting balance. 
2. Allocates an account. 
3. Initialize balance field, 
4. Remove rep rights on the returned AD. 

is 
account: account AD; 
account rep: account rep AD; 
FOR account rep USE AT account' address; 
account untyped: System. untyped word; 
FOR account untyped USE AT account' address; 

-- One word viewed with three Ada types. 
begin 

if starting balance < Long Integer Defs.zero then 
RAISE insufficient_balance; -

else 
account untyped := Object Mgt.Allocate( 

size => Object Mgt.object size( 
(account rep object' size + 31)/32), 

Expression computes number of words 
required to hold the number of bits 
in an account. 

tdo => account_TDO); 

account rep. all := account rep object' ( 
balance => starting_balance); 

account untyped := Access Mgt.Remove( 
AD - => account untyped, 
rights => Object Mgt.read write rights); 

RETURN account; - --

end if; 
end Create_account; 

function Create stored account ( 
starting balance: -

Long-Integer Defs.long integer := 
Long-Integer-Defs.zero; 

master: -System nefs.text; 
authority: -

Authority List Mgt.authority list AD := null) 
return account_AD - --

Logic: 
This call is not supported by this implementation. 

is 
begin 

RAISE System Exceptions.operation not supported; 
RETURN null;- - -

function Get_balance ( 
account: account AD) 

is 

return Long_Integer=Defs.long_integer 

Logic: 
Amplifies read rights on "account" and 
returns the balance field. 

account rep: account rep AD; 
FOR account rep USE AT account' address; 
account untyped: System. untyped word: 
FOR account_untyped USE AT account' address; 
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begin 
account untyped := Access Mgt.Amplify( 

AD - => account untyped; 
rights => Object Mgt.read rights, 
tdo => account TDO): -

return account rep. balance: 
end Get_balance;-

function Change balance< 
account: account AD; 

is 

amount: Long Integer Defs.long integer) 
return Long_Integer_Defs~long_integer 

Logic: 
1. Imports rep rights on account if account 

has change rights. 
2. Adds "amount" to the existing balance to 

compute the prospective new balance. 
"amount" can be positive (a deposit), 
negative (a withdrawal), or zero. 

3. If new balance would be negative, raises 
"insufficient balance" and does not change 
the balance. -

4. If new balance would be positive, then 
stores the new balance and also returns it. 

5. Makes the update an atomic operation. If anything 
goes wrong the update is rolled back. 

account rep: account rep AD: 
FOR account rep USE AT account' address: 
account untyped: System. untyped word; 
FOR account untyped USE AT account' address; 
new balance: Long Integer Defsolong integer; -= Holds the new-balance-until a decision is 

-- made whether to store it in the account. 
old balance: Long Integer Defs.long integer; 

- Holds the old-balance-in case the operation 
-- has to be rolled back. 

begin 
account untyped := Access Mgt. Import ( 

AD - => account untyped, 
rights => change rights, 
tdo => account_TOO); 

new_balance := account_rep.balance + amount; 

if new balance < Long Integer Defs.zero then 
RAISE insufficient_balance;-

else 
begin 

old balance := account rep.balance; 
account rep.balance :=-new balance: 
RETURN new balance; -

exception -
An exception in this inner block means 

-- that something has gone wrong with the 
-- update. The old balance is restored. 
when others => 

account_rep.balance := old_balance; 
RAISE; 

end: 

end if; 
end Change_balance; 

procedure Transfer ( 
source account: 
dest account: 
amount: 

Logic: 

account AD; 
account-AD: 
Long_Integer_Defs.long_integer) 

1. Imports rep rights on both accounts if 
they have change rights. 

2. Compute the prospective new balances, 
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is 

by subtracting "amount" from the source 
account's balance and adding it to the 
destination account's balance. 
"amount" can be positive, negative, 
or zero. 

3. If either new balance would be negative, 
raises "insufficient balance" and does 
not change the balance. 

4. Assigns the new balances. If an 
exception occurs between assigning the 
new source balance and the. new destination 
balance, a handler rolls back the source 
balance to its old value, preserving 
atomicity. 

source rep: account rep AD; 
FOR source rep USE AT source account' address: 
source untyped: System. untyped word; 
FOR source untyped USE AT source account' address: 
old source-bal: Long Integer Defs.long integer: -= Used to remember-the old-source balance in case 

-- it needs to be restored if an exception occurs. 
new source bal: Long Integer Defs.long integer: 

- Holds-the new source balance until-a decision is 
made whether to store it in the account. 

dest rep: account rep AD: 
FOR dest rep USE AT dest account' address: 
dest untyped: System. untyped word; 
FOR dest untyped USE AT dest account' address; 
old dest-bal: Long Integer Defs.long integer: -= Used to remember the old destination balance in case 

-- it needs to be restored if an exception occurs. 
new dest bal: Long Integer Defs.long integer: 

- Holds the new destinatIon balance until a decision 
is made whether to store it in the account. 

begin 
source untyped := Access Mgt. Import ( 

AD- => source untyped, 
rights => change-rights, 
tdo => account TDO): 

dest untyped := Access Mgt. Import ( 
AD => dest untyped, 
rights => change rights, 
tdo => account_TOO): 

new source bal := source rep.balance - amount: 
new=dest_bal := dest_rep:balance + amount; 

if new source bal < Long Integer Defs.zero 
or else - - -
new dest bal < Long Integer Defs.zero then 

RAISE insufficient_balance; -

else 
old source bal := source rep.balance; 
old-dest bal := dest rep:balance: 

Old balances are recorded here 
-- in case the update will have to be 
-- rolled back. 
begin 

source rep.balance := new source bal; 
dest rep.balance := new dest bal; 

exceptIon - -
An exception in this inner block means 
that something has gone wrong with 
the update. Restore the old balances to make 
this operation atomic, then 
reraise the exception. 

when others => 
source rep. balance := old source bal: 
dest rep.balance := old dest bal; 
RAISE: - -

end; 
RETURN: 
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305 
306 end if; 
307 end Transfer; 
308 
309 
310 procedure Destroy account( 
311 account: account_AD) 
312 
313 Logic: 
314 Imports rep rights on account if account 
315 has destroy rights. 
316 
317 If account's balance is not zero, raises 
318 "balance_not_zero". 
319 
320 Otherwise, destroys the account. 
321 is 
322 account rep: account rep AD; 
323 FOR account rep USE AT account' address; 
324 account untyped: System. untyped word; 
325 FOR account untyped USE AT account' address; 
326 begin -
327 account_untyped:= Access Mgt. Import ( 
328 AD => account untyped, 
329 rights => destroy-rights, 
330 tdo => account:TDO); 
331 
332 if account rep.-balance /= Long_Integer_Defs.zero then 
333 RAISE balance_not_zero; 
334 
335 else 
336 Object_Mgt.Deallocate(account_untyped); 
337 
338 end if; 
339 end Destroy~account; 
340 
341 
342 begin 
343 declare 
344 passive store impl: constant 
345 Passive Store Mgt.PSM attributes AD := new 
346 Passive-Store-Mgt.PSM-attributes-object; 
347 passive store impl untyped: System. untyped word; 
348 FOR passive store Impl untyped USE AT -
349 passive:store:impl'address; 
350 begin 
351 Passive Store Mgt.Set refuse filters ( 
352 passive store impl); -
353 Attribute Mgt.Store attribute for type( 
354 tdo - => account TDO,- -
355 attr ID => Passive-Store Mgt.PSM attributes ID, 
356 attr:impl => passive:store:impl_untyped); -
357 end; 
358 end Account_Mgt_Ex; 
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X-A.7.8 Account_Mqt_Ex (Stored, Non-transaction-oriented) Package Body 

Non-transaction-oriented implementation of the type manager for stored accounts. 
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with Access Mgt, 
AuthorIty List Mgt, 
Oirectory-Mgt,­
Long Integer Oefs, 
Object Mgt, -
Passive store Mgt, 
System,- -
System_Oefs: 

package body Account_Mgt_Ex is 

Logic: 
This is an implementation of the 
account manager with these characteristics: 

* Operations are NOT guaranteed to be 
transaction-oriented or atomic. 

* An account should NOT be concurrently 
used, not by concurrent jobs and not by 
concurrent processes in the same job. 

* The account TOO must already exist in 
the distributed system's directory structure. 
The "bind" pragma is used to bind to the 
stored TOO. 

* The multiple activation model is used. 

System: 

Import long integer 
operators. 
Import ordinal operators. 

type account rep object is 
record - -

balance: Long Integer Defs.long integer; 
-- Current balance. - -

end record: 

type account rep AO is access account rep object: 
pragma access kind(account rep AD, AD);-
-- Private view of an account.-

account TDO: constant Object Mgt.TOO AO := null: 
-- This is a constant AD but not really null; its 
-- filled in with an AD retrieved by the linker. 
pragma bind(account TDO, 

"account"): 
-- Bind to TDO for accounts. 

function Is account ( 

is 

obj: System. untyped word) 
return boolean -

Logic: 
If "obj" is not null, retrieve the object's 
TDO and check whether it is the account's TDO. 

use Object_Mgt: -- Import "-" for type "TDO AD". 
begin 

return obj /= System. null word 
and then -
Object Mgt.Retrieve TDO(obj) account_TOO: 

end Is_account;- -

function Create account( 
starting balance: 

Long:Integer_Oefs.long_integer := 
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Long Integer Defs.zero) 
return account_AD -

Logic: 
1. Check the initial balance. 

2. Allocate and initialize the account object. 

3. Remove rep rights for the exported AD. 
The caller is responsible for storing 
the AD and updating the object. 

4. Return the AD without rep rights. 

account: account AD; 
account untyped: System. untyped word; 
FOR account untyped USE AT account' address; 

Account with no rep rights, viewed with 
-- either of two types. 

account rep~ account rep AD; 
account-rep untyped: System.untyped word; 
FOR account-rep untyped USE AT -

account-rep' address; 
Account with rep rights, viewed with 

-- either of two types. 

begin 
1. Check the initial balance: 

if starting balance < Long Integer Defs.zero then 
RAISE insufficient_balance; -

else 
2. Allocate and initialize the account object: 

account rep untyped := Object Mgt.Allocate( 
size =>-(account rep object' size + 31)/32, 
tdo => account TDO); 

account rep. all := account rep object' ( 
balance => starting_balance); 

3. Remove rep rights for the exported AD: 

account untyped := Access Mgt.Remove( 
AD - => account rep-untyped, 
rights => Object_Mgt.read_write_rights); 

4. Return the account AD with no rep rights: 

RETURN account; 

end if; 

end Create_account; 

function Create stored account ( 
starting balance: 

Long-Integer Defs.long integer := 
Long-Integer-Defs.zero; 

master: - System_Defs.text; 
authority: 

Authority_List_Mgt.authority_list_AD := null) 
return account_AD 

Logic: 
1. Check the initial balance. 

2. Allocate and initialize the account object. 

3. Remove rep rights for the exported and master 
AD. 

4. Store the master AD. 
Use "authority" as authority list to store the 
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account. If "authority" is null, the default 
authority list of the target directory is used. 
If there is none the caller's authority list in 
the process globals is used. 

5. Passivate the account object itself. 

6. Return the AD without rep rights. 

account: account_AD; 
account untyped: System. untyped word; 
FOR account untyped USE AT account' address; 

Account with no rep rights, viewed with 
-- either of two types. 

account rep: account rep AD; 
account-rep untyped: System.untyped word; 
FOR account-rep untyped USE AT -

account-rep'address; 
Account with rep rights, viewed with 
either of two types. 

begin 
1. Check the initial balance: 

if starting balance < Long Integer Defs.zero then 
RAISE insufficient_balance; -

else 
2. Allocate and initialize the account object: 

account rep untyped := Object Mgt.Allocate( 
size =>-(account rep object' size + 31)/32, 
tdo => account TOO); 

account rep. all := account rep object' ( 
balance => starting_balance); 

3. Remove rep rights for the exported and 
master AD: 

account untyped := Access Mgt.Remove( 
AD - => account rep-untyped, 
rights => Object_Mgt.read_write_rights); 

4. Store the master AD: 

Directory Mgt.Store( 
name - => master, 
object => account untyped, 
aut => authority); 

5. Passivate the account object itself: 

-- 6. Return the account AD with no rep rights: 

RETURN account; 

end if; 
end Create_stored account; 

function Get_balance ( 
account: account AD) 

is 

return Long_Integer=Defs.long_integer 

Logic: 
1. Amplify rep rights on the account AD. 

2. Return the balance. 

account rep: account rep AD; 
FOR account rep USE AT account' address; 
account untyped: System. untyped word;· 
FOR account_untyped USE AT account' address; 
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PRELIMINARY 

begin 
account untyped := Access Mgt.Amp1ify( 

AD - => account untyped, 
rights => Object Mgt.read write rights, 
tdo => account_TDO); - -

return account rep.balance; 
end Get_balance;-

function Change balance ( 
account: account AD; 

is 

amount: Long_Integer_Defs.long_integer) 
return Long_Integer_Defs.long_integer 

Logic: 
1. Import the account AD, checking for 

change rights and adding rep rights. 

2. If the new balance would be negative, 
then exit with an exception. 

3. Otherwise, change the balance, update 
the passive version, and return the 
new balance. 

account rep: account rep AD; 
FOR account rep USE AT account' address; 
account untyped: System. untyped word; 
FOR account untyped USE AT account' address; 

begin -
account untyped := Access Mgt. Import ( 

-AD => account-untyped, 
rights => change rights, 
tdo => account TDO); 

if account rep. balance + amount < zero then 
RAISE insufficient_balance; 

else 
account rep. balance := 

account rep. balance + amount; 
Passive Store Mgt.Update(account untyped); 
RETURN account_rep. balance; -

end if; 
end Change_balance; 

procedure Transfer ( 

is 

source account: account_AD; 
dest account: account AD; 
amount: Long_Integer_Defs.long_integer) 

Logic: 
1. Import the account ADs, checking for 

change rights and adding rep rights. 

2. If either new balance would be negative, 
then exit with an exception. 

3. Otherwise, change the balances, update 
the passive versions, and return. 

Warning: 
This implementation is not atomic; a change 
may be made in the source account but not 
in the destination account if an exception, 
system crash, or other error intervenes. 

source rep: account rep AD; 
FOR source rep USE AT source account' address; 
source untyped: System. untyped word: 
FOR source_untyped USE AT source_account' address: 

dest rep: account rep AD; 
FOR dest rep USE AT dest account' address: 
dest_untyped: System. untyped_word; 
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FOR dest untyped USE at dest account' address: 
begin - -

source untyped := Access Mgt.Import( 
AD- => source untyped, 
rights => change-rights, 
tdo => account TDO); 

dest untyped := Access Mgt. Import ( 
AD => dest untyped, 
rights => change rights, 
tdo => account_TDO); 

if source rep. balance - amount < zero 
or else 
dest rep.balance + amount < zero 
then-

RAISE insufficient_balance: 

else 
source rep. balance := 

source rep. balance - amount: 
dest rep. balance := 

clest rep. balance + amount; 
Passive Store Mgt. Update (source untyped); 
Passive-Store-Mgt.Update(dest untyped): 
RETURN;- - -

end if; 
end Transfer; 

procedure Destroy account( 
account: account_AD) 

is 

Logic: 
1. Import the account AD, checking for 

destroy rights and amplifying rep rights. 

2. Check that the account's balance is zero. 
If it isn't, raise an exception. If it 
is, execute the remaining steps. 

3. Destroy the account's passive version. 

4. Get the name of the account's master 
directory entry (if any). Delete that 
directory entry. Note that other 
entries and even a master AD may remain 
for the account. 

5. Deallocate the account's active version. 

account rep: account rep AD: 
FOR account rep USE AT account' address: 
account untyped: System. untyped word; 
FOR account_untyped USE AT account' address: 

path length: integer:= 60: 
-Initial text length for name assigned 

by "Directory Mgt.Get name". If 
insufficient,-then the value is 
increased and the operation is 
repeated. 

begin 
account untyped := Access Mgt. Import ( 

AD - => account untyped, 
rights => destroy-rights, 
tdo => account=TDO); 

if account rep.balance /= 
Long Integer Defs.zero then 

RAISE balance_not_zero: 

else 
Passive_Store_Mgt.Destroy(account_untyped); 

loop 
declare 
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382 path text: System_Defs'. text (path_length) : 
383 begin -
384 Directory Mgt.Get name( 
385 obj => account_untyped, 
386 name => path text): -- out. 
387 if path text. length > 
388 path-text.max length then 
389 -- Text was lost. Retry: 
390 path length := path text.length: 
391 else - -
392 Directory Mgt.Delete(path text): 
393 EXIT; - -
394 
395 end if; 
396 exception 
397 when Directory Mgt.no name => 
398 EXIT; - -
399 
400 end: 
401 end loop: 
402 
403 Object Mgt.Deallocate(account untyped); 
404 end if; - -
405 end Destroy_account; 
406 
407 end Account_Mgt_Ex; 
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X-A.7.9 Account_Mqt_Ex (Stored, Transaction-oriented) Package Body 

Transaction-oriented implementation of the type manager for stored accounts. 
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with Access Mgt, 
AuthorIty List Mgt, 
Directory-Mgt,­
Long Integer Defs, 
Object Mgt, -
Passive_Store_Mgt, 
System, 
System Defs, 
System-Exceptions, 
Transaction_Mgt; 

package body Account_Mgt_Ex is 

Logic: 
This is an implementation of the 
account manager with these characteristics: 

* All operations are transaction-oriented, 
participating in any default transaction 
or else creating a transaction for the 
duration of the operation. 

* An accoun~ should not be concurrently 
used by more than one process in a single 
job, unless an external locking protocol 
is used. 

* The account TDO must already exist in 
the distributed system's directory structure. 
The "bind" pragma is used to bind to the 
stored TDO. 

* The multiple activation model is used. 

System, 
Transaction_Mgt; 

Import "long integer", "zero", 
arithmetic and relational operators. 
Import ordinal operators. 
Import transaction calls. 

type account rep object is 
record - -

balance: Long Integer Defs.long integer; 
-- Current balance. - -

end record; 

type account rep AD is access account rep object; 
pragma access kind(account rep AD, AD);-
-- Private view of an account.-

account TDO: constant Object Mgt.TDO AD := null; 
-- This is a constant AD but not really null; its 
-- filled in with an AD retrieved by the linker. 
pragma bind(account TDO, 

"account"); 
-- Bind to TDO for accounts. 

function Is account( 

is 

obj: System. untyped word) 
return boolean -

Logic: 
If "obj" is not null, retrieve the object's 
TDO and check whether it is the account's TDO. 

use Object_Mgt; -- Import "_" for type "TDO AD". 
begin 

return obj /= System. null word 
and then -
Object_Mgt.Retrieve~TDO(obj) account_TDO; 

end Is_account; 
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PRELIMINARY 

function Create account( 
starting balance: 

Long-Integer Defs.long integer := 
Long-Integer-Defs.zero) 

is 

return account_AD -

Logic: 
1. Check the initial balance. 

2. Allocate and initialize the account object. 

3. Return AD with no rep rights. 

4. If any exception occurs, abort any local 
transaction, deallocate the account, 
and reraise the exception. 

account: account_AD; 
account untyped: System. untyped word; 
FOR account untyped USE AT account' address; 

Account with no rep rights, viewed with 
-- either of two types. 

account rep: account rep AD; 
account~rep untyped: System.untyped word; 
FOR account-rep untyped USE AT -

account-repTaddress; 
Account with rep rights, viewed with 
either of two types. 

begin 
1. Check the initial balance: 

if starting balance < Long Integer Defs.zero then 
RAISE insufficient_balance; -

else 
2. Allocate and initialize the account object: 

account rep untyped := Object Mgt.Allocate( 
size =>-(account rep object' size + 31)/32, 
tdo => account_TOO); 

begin 
-- Inside this block it is guaranteed 
-- that the object has been allocated. 
account rep. all := account rep object' ( 

balance => starting_balance); 

3. Remove rep rights for the exported AD: 

account untyped := Access Mgt.Remove( 
AD - => account rep-untyped, 
rights => Object_Mgt.read_write_rights); 

exception 
4. If any exception occurs, abort any local 

transaction, deallocate the account, 
and reraise the exception: 

when others => 
Object Mgt.Deallocate(account untyped); 
RAISE;- -

end; 

RETURN account; 

end if; 
end Create_account; 

function Create stored_account( 
starting balance: 

Long-Integer Defs.long integer := 
Long=Integer=Defs.zero; 
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is 

master: System Defs.text; 
authority: -

Authority List Mgt.authority list AD := null) 
return account_AD - --

Logic: 
1. Check the initial balance. 

2. Allocate and initialize the account object. 

3. Remove rep rights for the ,exported and 
master AD. 

4. Start a local transaction if there is 
not a transaction on the stack. 

5. Store the master AD. 
Use "authority" as authority list to store the 
account. If no authority list has be explicitly 
specified the default authority of the target 
directory is used. If there is none the the caller's 
authority list in the process globals is used instead. 

6. Passivate the account object itself. 

7. Commit a'ny local transaction. 

8. If any exception occurs, abort any local 
transaction, deallocate the account, 
and reraise the exception. 

account: account_AD; 
account untyped: System. untyped word; 
FOR account untyped USE AT account' address; 

Account with no rep rights, viewed with 
-- either of two types. 

account_rep: account rep AD; 
account rep untyped: System. untyped word; 
FOR account-rep untyped USE AT -

account-rep/address; 
Account with rep rights, viewed with 

-- either of two types. 

trans: boolean:= false; 
-- True if a local transaction is started. 

begin 
1. Check the initial balance: 

if starting balance < Long Integer Defs.zero then 
RAISE insufficient_balance; -

else 
2. Allocate and initialize the account object: 

account rep untyped := Object Mgt.Allocate( 
size =>-(account rep object'size + 31)/32, 
tdo => account TDO); 

account rep. all := account rep object' ( 
balance => starting_balance); 

3. Remove rep rights for the exported and 
master AD: 

account untyped := Access Mgt.Remove( 
AD - => account rep-untyped, 
rights => Object_Mgt.read_write_rights); 

4. Start a local transaction if there is not 
a transaction on the stack: 

if Transaction Mgt.Get_default_transaction 
null then 

Transaction_Mgt. Start_transaction; 
trans := true; 

end if; 
begin 
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-- 5. Store the master AD: 

Directory Mgt.Store( 
name - => master, 
object => account untyped, 
aut => authority); 

6. Passivate the account object itself: 

7. Commit any local transaction: 

if trans then 
Transaction Mgt.Commit transaction; 

end if: - -
exception 

8. If any exception occurs, abort any local 
transaction, deallocate the account, 
and reraise the exception: 

when others => 
if trans then 

Transaction Mgt.Abort transaction: 
end if: - -
Object Mgt.Deallocate(account untyped): 
RAISE;- -

end: 
RETURN account: 

end if; 
end Create_stored account: 

function Get_balance( 
account: account AD) 

is 

return Long_Integer=Defs.long_integer 

Logic: 
1. Amplify rep rights on the account AD. 

2. Loop (in case of retry due to a transaction 
timestamp conflict) . 

3. If there is no default transaction, 
start a local transaction and flag that 
it is started. 

4. Reserve the account object to read-lock 
the passive version and ensure a clean 
and *current* active version. 

5. Commit any local transaction, releasing 
the lock. 

6. Return the balance from the certainly 
clean active version. 

7. If there is a transaction timestamp 
conflict, and if a local transaction was 
started, then abort that transaction, loop 
back, start afresh transaction, and try 
again. 

8. If there is any other exception, then 
abort any local transaction and reraise 
the exception. 

account rep: account rep AD; 
FOR account rep USE AT account' address: 
account untyped: System. untyped word: 
FOR account_untyped USE AT account' address; 

trans: boolean:= false; 
True if a local transaction is started. 

begin 
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account untyped := Access Mgt.Amplify( 
AD - => account untyped, 
rights => Object Mgt.read write rights, 
tdo => account_TOO); - -

loop 
if Transaction Mgt.Get default transaction 

null then - - -
Transaction_Mgt. Start_transaction; 
trans := true; 

end if; 
begin 

Passive Store Mgt.Reserve( 
obj- => account untyped, 
read => true): -

if trans then 
Transaction Mgt.Commit transaction; 

end if; - -
RETURN account_rep.balance; 

exception 
when System Exceptions. 

transaction timestamp conflict => 
if trans then - -

Transaction Mgt.Abort transaction; 
else - -

RAISE; 

end if; 
when others => 

if trans then 
Transaction_Mgt.Abort_transaction; 

end if; 
RAISE; 

end; 
end loop; 

end Get_balance; 

function Change_balance ( 
account: account AD; 
amount: Long Integer Defs.long integer) 

return Long_Integer_Defs~long_integer 

Logic: 
1. Import the account AD, checking for 

change rights and adding rep rights. 

2. Loop (in case of retry due to a transaction 
timestamp conflict). 

3. If there is no default transaction, then 
start a local transaction and flag that it 
is started. 

4. Reserve the account object to write-lock 
the passive version and ensure a clean 
and *current* active version. 

5. If the new balance would be negative, abort 
the transaction and exit with an exception. 

6. Otherwise, change the balance, update the 
passive version, and commit any local 
transaction, releasing the lock. 

7. If there is a transaction timestamp conflict, 
and if a local transaction was started, then 
abort that transaction, loop back, start a 
fresh transaction, and try again. 

8. If there is any other exception, then 
abort any local transaction and reraise 
the exception. 

Notes: 
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is 

It might appear that instead of reserving the 
object, the implementation could simply compute 
the new balance, do the update, and reset the 
active version and retry in the infrequent 
case that "outdated object version" in 
"Passive Store Mgt"-is raised. However, such 
an implementatIon would base the checking for 
an insufficient balance on a possibly obsolete 
value, which is unacceptable. 

account rep: account rep AD; 
FOR account rep USE AT account' address; 
account untyped: System. untyped word; 
FOR account_untyped USE AT account' address; 

trans: boolean:= false; 
-~ True if a local transaction. is started. 

begin 
account untyped := Access Mgt. Import ( 

-AD => account-untyped, 
rights => change rights, 
tdo => account_TDO): 

loop 
if Transaction Mgt.Get default transaction 

null then - - -
Transaction_Mgt.Start_transaction: 
trans ;"" true; 

end if; 
begin 

Passive Store Mgt.Reserve(account untyped); 
if account rep.balance + amount <-zero then 

RAISE insufficient_balance; 

else 
account rep. balance := 

account rep.balance + amount; 
Passive Store Mgt.Update(account untyped); 
if trans then- -

Transaction Mgt.Commit transaction; 
end if; - -
RETURN account_rep. balance; 

end if: 
exception 

when System Exceptions. 
transaction timestamp conflict => 

if trans then - -
Transaction Mgt.Abort transaction; 

else - -
RAISE: 

end if; 
when others => 

if trans then 
Transaction Mgt.Abort transaction: 

end if; - -
RAISE; 

end; 
end loop; 

end Change_balance: 

procedure Transfer( 
source account: account_AD; 
dest account: account AD: 
amount: Long_Integer_Defs.long_integer) 

Logic: 
1. Import the account ADs, checking for 

change rights and adding rep rights. 

2. Loop (in case of retry due to a transaction 
timestamp conflict). 

3. If there is no default transaction, then 
start a local transaction and flag that it 
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is started. 

4. Reserve the account objects to write-lock 
the passive versions and ensure a clean 
and *current* active version. 

5. If either new balance would be negative, abort 
the transaction and exit with an exception. 

6. Otherwise, change the balances, update the 
passive versions, and commit any local 
transaction, releasing the lock. 

7. If there is a transaction timestamp conflict, 
and if a local transaction was started, then 
abort that transaction, loop back, start a 
fresh transaction, and try again. 

8. If there is any other exception, then 
abort any local transaction and reraise 
the exception. 

source rep: account rep AD; 
FOR source rep USE AT source account' address; 
source untyped: System. untyped word; 
FOR source_untyped USE AT source_account' address; 

dest rep: account rep AD; 
FOR dest rep USE AT dest account' address; 
dest untyped: System. untyped word; 
FOR dest_untyped USE at dest_account'address; 

trans: boolean:= false; 
True if a local transaction is started. 

begin 

source untyped := Access Mgt. Import ( 
AD- => source untyped, 
rights => change-rights, 
tdo => account TDO); 

dest untyped := Access Mgt.Import( 
AD => dest untyped, 
rights => change rights, 
tdo => account_TDO); 

loop 
if Transaction_Mgt.Get_default_transaction 

null then 
Transaction Mgt.Start transaction; 
trans := true; -

end if; 
begin 

Passive Store Mgt.Reserve(source untyped); 
Passive-Store-Mgt.Reserve(dest untyped); 
if source rep~balance - amount-< zero 

or else 
dest rep.balance + amount < zero 
then-

RAISE insufficient_balance; 

else 
source rep.balance := 

source rep. balance - amount; 
dest rep.balan~e := 

dest rep. balance + amount; 
Passive store Mgt. Update (source untyped); 
Passive-store-Mgt.Update(dest untyped); 
if trans then- -

Transaction Mgt.Commit transaction; 
end if; - -
RETURN; 

end if; 
exception 

when System Exceptions. 
transaction timestamp conflict => 

if trans then - -
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PRELIMINARY 

Transaction Mgt.Abort transaction; 
else - -

RAISE; 

end if; 
when others => 

if trans then 
Transaction Mgt.Abort transaction; 

end if; - -
RAISE: 

end: 
end loop: 

end Transfer: 

procedure Destroy account( 
account: account_AD) 

is 

Logic: 
1. Import the account AD, checking for 

destroy rights and amplifying rep rights. 

2. Loop in case of retry due to timestamp 
conflict. 

3. If there is no default transaction, then 
start a local transaction and flag that it 
is started. 

4. Reserve the account object to write-lock 
the passive version and ensure a clean 
and current active version. 

5. Check that the account's balance is zero. 
If it isn't, raise an exception. The 
block's exception handler will abort 
any local transaction. 

6. Destroy the account's passive version. 

7. Get the name of the account's master 
directory entry (if any). Delete that 
directory entry. Note that other 
entries and even a master AD may remain 
for the account. 

8. If there is a transaction timestamp 
conflict, and if a local transaction 
was started, then abort that transaction, 
loop back, start a fresh transaction, 
and try again. 

9. If any other exception occurs, abort 
any local transaction and reraise the 
exception. 

10. Deallocate the account's active version. 

account rep: account rep AD; 
FOR account rep USE AT account' address; 
account untyped: System. untyped word: 
FOR account_untyped USE AT account' address; 

trans: boolean:= false; 
-- True if a local transaction is started. 

begin 
account untyped := Access Mgt. Import ( 

AD - => account untyped, 
rights => destroy-rights, 
tdo => account=TDO); 

loop 
if Transaction Mgt.Get default transaction 

null then - -
Transaction_Mgt.Start_transaction; 
trans := true; 

end if; 
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declare 
path length: integer:= 60; 

-Initial text length for name assigned 
by "Directory Mgt.Get name". If 
insufficient,-then the value is 
increased and the operation is 
repeated. 

begin 
Passive Store Mgt.Reserve(account untyped); 
if account rep. balance /= -

Long Integer Defs.zero then 
RAISE balance_not_zero; 

end if; 
Passive Store Mgt.Destroy(account_untyped); 

loop 
declare 

path text: System_Defs.text(path_length); 
begin -

Directory Mgt.Get name( 
obj ~> account untyped, 
name => path text); -- out. 

if path text.length > 
path-text.max length then 

-- Text was lost. Retry: 
path length := path text. length; 

else - -
Directory Mgt.Delete(path text); 
EXIT; - -

end if: 
exception 

when Directory Mgt.no name => 
EXIT: -

end; 
end loop: 

exception 
when System Exceptions. 

transaction timestamp conflict => 
if trans then - -

Abort transaction; 
else -

RAISE; 

end if; 

when others => 
if trans then 

end; 
EXIT; 

Abort transaction: 
end if;-
RAISE; 

end loop: 
Object Mgt.Deallocate(account untyped); 

end Destroy_account; -
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X-A.7.10 Stored Account TDO Init Ex Procedure 

Initialization procedure for stored account type managers. 
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with Account Type Name Ex, 
Attribute Mgt, -
Authority-List Mgt, 

-- Example package. 

Directory-Mgt,-
Identification Mgt, 
Object Mgt, -
Passive Store Mgt, 
Refuse reset active version Ex, -- Example package 
System; - -
System Defs, 
System-Exceptions. 
Text Mgt, 
Transaction Mgt, 
Type Name Attribute Ex, -- Example package. 
User-Mgt,- -
Unchecked_conversion; 

procedure Stored Account TOO Init Ex - - - -

is 

Logic: 
Initialize TOO for accounts and place it in 
the passive store for use by instances of 
"Stored_Account_Mgt_Ex" at different nodes. 

The account TOO has the OS passive store 
attribute and the (example) type name attribute. 

Resetting an account's active version or 
copying accounts are not allowed outside the 
type manager. Other passive store requests 
are allowed. 

Martin Buchanan, Initial version. 
History: 

??-??-????: 
12-01-1987: Tobias Haas, Removed 'Refuse reset active version' 

procedure and placed in separate package. 
04-20-1988: 
05-06-1988: 
05-20-1988: 

Tobias Haas, Added extractor comments, bstex*.ex 
Tobias Haas, Modified extractor comments, bstex*.ex 
Tobias Haas, Added handler for Directory Mgt. 
entry_exists -

use Transaction Mgt; 
-- Import transaction operators. 

account name: constant string := 
"account"; 

-- pathname of account tdo. 

account text: System Oefs.text(account name'length); 
Pathname is placed in this text before calling 

-- "Directory_Mgt.Store". 

account TOO: Object Mgt.TOO AD; 
-- TOO for accounts. -

passive store impl: 
Passive Store Mgt.PSM attributes AD; 

Implementation of passive store-attribute 
-- for accounts. 

type name impl: System. untyped word; 
-Implementation of type name attribute 

-- for accounts. 

owner only: User Mgt.protection set (1); 
Protection set that includes only one ID, namely 

-- the type manager's owner. 

authority: Authority List Mgt.authority list AD; 
Authority list that contains only one ID; namely 

-- the type manager's owner. 

trans: boolean:= false; 
-- Set if local transaction is started. 
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function Untyped from PSM attributes is 
new Unchecked conversIon( 

source =>-Passive Store Mgt.PSM attributes AD, 
target => System.untyped_word);- -

function Untyped from TDO is 
new Unchecked conversion ( 

begin 

source =>-Object Mgt.TDO AD, 
target => system:untyped=word); 

Text_Mgt. Set (account_text, account_name); 

. passive store impl := new 
Passive_Store_Mgt.PSM_attributes_object: 

passive store impl.reset := 
Refuse reset active version Ex. 

Refuse_reset_active_version'subprogram_value: 

passive_store_impl.copy_permitted := false; 

Attribute Mgt.Store attribute for type ( 
tdo - => account TDO,- -
attr ID => Passive-Store Mgt.PSM attributes lD, 
attr=impl => Untyped-from PSM attrIbutes ( -

passive store impl»: 
type_name_impl := Account_Type_Name_Ex'package_value; 

Attribute Mgt.Store attribute for type( 
tdo - => account TDO,- -
attr lD => Type Name Attribute Ex. 

Get type name attr rD, 
attr_impl => type_name_impI); -

owner only. length := 1; 
owner-only. entries (1) . rights := User_Mgt.access_rights' ( 

true, true, true); 
owner_only.entries(l).id := Identification_Mgt.Get_user_id: 

authority := Authority_List_Mgt.Create_authority(owner_only); 

if Transaction Mgt.Get default transaction 
null then - - -

Transaction_Mgt. Start_transaction: 
trans := true; 

end if: 

begin 
Directory_Mgt.Store( 

name => account text, 
object => Untyped-from TDO(account TDO), 
aut => authority); - -

Passive Store Mgt.Request update( 
Untyped from TDO(account TDO»; 

Passive store Mgt.Request update( 
Untyped from PSM attrIbutes( 

passive store impl»; 
Passive Store Mgt.Request update( 

type_name=impl); -

if trans then 
Transaction Mgt.Commit transaction: 

end if; - -
exception 

when Directory Mgt.entry exists => 
if trans then -

Transaction Mgt.Abort transaction; 
end if; - -

when others => 
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151 if trans then 
152 Transaction Mgt.Abort transaction; 
153 end if; - -
154 RAISE; 
155 
156 end; 
157 
158 end Stored_Account_TDO Init Ex; 
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X-A.7.11 Account_Type_Name_Ex Package Specification 

Type name attribute implementation for stored account type managers. 
1 with System, 
2 Type_Name_Attribute_Ex; 
3 
4 package Account Type Name Ex is 
5 pragma package_value(Type_Name_Attribute_Ex.Ops); 
6 
7 Function: 
8 Defines the type name attribute for accounts. 
9 

10 A type that supports this attribute has a 
11 printable name. For example, a directory 
12 listing utility could use this attribute to 
13 print the types of the objects in a 
14 directory. 
15 
16 
17 function Type name( 
18 obj: System. untyped word) 
19 return string: -
20 -- Name of the "account" object type. 
21 
22 Function: 
23 Returns the type name for account objects. 
24 
25 
26 pragma external: 
27 
28 end Account_Type_Name_Ex; 
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Type name attribute implementation for stored account type managers. 
1 . with System; 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

function Type name( 
obj: System. untyped word) 

return string -
is 
begin 

return "account"; 
end Type_name; 
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X-A.7.13 Type_Name_Attr_Ex Package Specification 

Type name attribute package type. 
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with Attribute Mgt, 
System; -

Function: 
Define an attribute that returns a type's name. 

A type that supports the *type name* attribute has a 
printable name. For example, a directory listing utility 
could use the attribute to print the types of the objects 
in a directory. 

function Get type name attr lD 
return Attribute Mgt~attrIbute lD AD: 

-- Type name attribute lD, wIth-type rights. 

Function: 
Returns the type name attribute's attribute lD. 

package Ops is 
pragma package_type("typnamattr"): 

Function: 
Provide "Type_name" attribute call. 

function 
obj: 

return 
pragrna 

Type name( 
System. untyped word) 

Any object that-support~ 
the type name attribute. 
string; -- Name of the object's 
interface (value, Type_name); 

Function: 

type. 

Returns a printable name for an object's type. 

end Ops; 

pragma external; 
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X-A.7.14 Type_Name_Attr_Ex Package Body 
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Type name attribute package type. 
1 with Attribute Mgt, 
2 system_Defs; 
3 
4 package body Type_Name_Attribute_Ex is 
5 
6 
7 type name attr ID: constant 
8 Attribute Mgt.attribute ID AD := null; 
9 pragma bind(type name attr ID, 

10 "typnamattrn );-

11 -- Attribute 1D is retrieved at link time using the 
12 -- specified pathname. Should have store rights. 
13 
14 
15 function Get type name attr ID 
16 return Attribute_Mgt:attrIbute_ID_AD 
17 is 
18 begin 
19 return type name attr ID; 
20 end Get_type_name_attr_ID; 
21 
22 
23 package body Ops is 
24 
25 Logic: 
26 Attribute packages have null bodies. 
27 
28 
29 end Ops; 
30 
31 
32 end Type_Name_Attribute_Ex; 
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X-A.7.15 Type_Name_Attribute_Init_Ex Procedure 

Creates the type name attribute ID. 
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with 
Attribute Mgt, 
Conversion Support Ex, 
Directory Mgt, -
Passive Store Mgt, 
System Defs, -
Transaction_Mgt; 

Function: 
o Create new attribute. 

o Store new attribute. If attribute already 
exists, all changes are rolled back and the 
procedure exists 

o Update new attribute. 

History: 
05-10-1988: Tobias Haas: Initial version. 

typ nam attr ID AD: Attribute_Mgt.attribute_ID_AD; 
- New attribute. 

begin 
Transaction Mgt.Start transaction; 

-- Transaction ensures that both operations, Store and 
-- Update, will take place together or not at all. 

begin 
typ nam attr ID AD := Attribute Mgt.Create attribute ID( 

-type specifIc => true); - - -
-- Create new attribute. 

Directory Mgt.store( 
name - => System Defs.text' (10, 10, "typnamattr") , 
object => Conversion Support Ex.Untyped from attribute ID( 

typ nam attr ID AD)); - - -
Store attribute.-If attrIbute already exists, this 
operation will cause the Directory Mgt.entry exists 
exception to be raised. - -

Passive Store Mgt.Request update(Conversion Support Ex. 
- - Untyped from attribute ID(typ nam attr ID AD)); 

Transaction Mgt.Commit transaction; - - - - --
Commit-transaction after successful completion of 

-- both operations. 

exception 
when Directory Mgt.entry exists => 

Transaction Mgt.Abort transaction; 
-- If entry exits, roll back any changes. 

when others => 
Transaction Mgt.Abort transaction; 
RAISE; - -

end; 
end Type_Name_Attribute_Init_Ex; 
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X-A.7.16 Refuse;.,.. Reset ~cti ve _ Vers ion_Ex Package Specification 

Type-specific implementation for stored accounts. 
1 with System, 
2 System Exceptions, 
3 Passive_Stare_Mgt; 
4 
5 package Refuse_reset_active_version_Ex is 
6 
7 procedure Refuse reset active version( 
8 obj: System:untyped_word); 
9 

10 Function: 
11 Handles requests to reset an account's active 
12 version by refusing such requests. 
13 
14 pragma external; 
15 
16 pragma subprogram value ( 
17 Passive Store-Mgt. 
18 Type specific reset active version, 
19 Refuse_reset_active_version); -
20 
21 end Refuse_reset_active_version_Ex; 
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X-A.7.17 Re£use_Reset_Active_Version_Ex Package Body 

Type-specific implementation for stored accounts. 
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wi th System, 
System Exceptions, 
Passive_Store_Mgt; 

History: 
12-01-87: 
04-20-87: 

Tobias Haas, initial version. 
Tobias Haas, added extractor comments bstex*.ex 

procedure Refuse reset active version( 
obj: system:untyped_word) 

is 

begin 

Function: 
Handles requests to reset an account's active 
version by refusing such requests. 

RAISE System_Exceptions.operation_not_supported; 
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X-A.7.18 Account_Mqt_Ex (Distributed) Package Body 

Package body of the distributed account manager. 

X-A-286 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

with 
Access Mgt, 
Attribute Mgt, 
Authority-List Mgt, 
Directory-Mgt,-
Distr Acct Call Stub Ex, 
Long Integer Defs, -
Object Mgt, -
Passive Store Mgt, 
Semaphore Mgt; 
System, -
System Defs, 
System-Exceptions, 
Transaction_Mgt; 

package body Account_Mgt_Ex is 

Logic: 
This is an implementation of the distributed 
account manager. It follows the single activation 
model. It has the following characteristics: 

* All operations on accounts are centralized in 
one home job. The home job is created at the node 
where the first call to this package is made. 

* Accounts can be stored anywhere on the system. 

* Initialization, (creating the TDO, the server, 
the service, installing the server, and setting up 
the homomorph template) happen when the package is 
eleborated. 

* All synchronization is centralized in the 
home job: Transactions are used to synchronize accross 
job boundaries and semaphores to synchronize between 
different processes inside one job. 

* This code is used in the home job and in all 
other jobs. In the home job operations are 
done directly. In all other jobs a call stub 
package is called that issues RPCs 
to the home job to perform the actual operation. 

* The following picture 
illustrates the structure of the distributed 
implementation. Boxes represent independent jobs 
that may run on any node. The names in the boxes 
are the names of the packages. 

+--------------+ 
IAccount Mgt Exl 
I - - I 
I Distr Acct I 
I Call-Stub- I 
+--------------+ 

Application 
Job 

+--------------+ 
IAccount Mgt Exl 
I - - I 
I Distr Acct I 
I Call-Stub- I 
+--------------+ 

Application 
Job 

+--------------+ 
I Distr Acct I 
I server_Stub I 
I I 
I Account_Mgt_ExI 
+--------------+ 

Server Job 
(Home Job) 

* ADs to the TDO and the account service are created 
by an initialization routine called Distr acct init 
and stored with pathnames. They are retrieved by the 
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various models at link-time. 

Exceptions: 
no server installed: 

Server for accounts is not installed. 

History: 
01-31-88: Tobias Haas, Initial version. 
06-08-88: Tobias Haas, Design revision. 

System, 
Transaction_Mgt; 

Import "long integer", "zero", 
arithmetic, and relational 
operators. 
Import ordinal operators. 
Import transaction calls. 

account TDO: constant Object Mgt.TDO AD := null; 
pragma bind(account TDO, "account"): 

Constant AD to account TDO. Initially null. 
Filled in at link-time. 

type account rep object is 
RepresentatIon of an account. 

record 
lock: Semaphore Mgt.semaphore AD; 

-- Locking area -
is homomorph: boolean; 

- If false identifies the object 
-- as the active version; if true 
-- as a homomorph. 

balance: Long Integer Defs.long integer; 
-- Starting-balance~ -

end record; 
FOR account rep object USE 
record AT mod 32: 

lock at 0 range 0 31; 
is homomorph at 4 range 0 7; 
balance at 8 range 0 63; 

end record; 
type account rep AD is access account rep object; 

pragma access kind(account rep AD, AD);-
-- Private view of an account.-

IS ACCOUNT 

func"tion Is account ( 

is 

obj: System. untyped word) 
return boolean -

Logic: 
If "obj" is not null, retrieve the object's 
TDO and check whether it is the account's TDO. 

use Object_Mgt; -- Import "=" for type "TDO AD". 
begin 

return obj /= System. null word 
and then -
Object_Mgt.Retrieve_TDO(obj) account_TDO; 

end Is_account; 

CREATE ACCOUNT 
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.l"K):!;LlNllNAK l: 

function Create account( 
starting balance: 

Long-Integer Defs.long integer := 
Long-Integer-Defs.zero) 

is 

return account AD -

Logic: 
Creates an account by allocating an object 
of type account. Storing the account is the 
responsibility of the caller. Accounts can 
be created in any account. 

1. Check initial balance. 

2. Allocate and initialize the account 
object. 

3. Remove rep rights for the exported and 
master AD. 

4. If any exception occurs, deallocate the object 
and return. 

account: account_AD; 
account untyped: System. untyped word; 
FOR account untyped USE AT account~address; 

Account with no rep rights, viewed with 
-- either of two types. 

account_rep: account rep AD; 
account rep untyped: System. untyped word; 
FOR account-rep untyped use AT -

account-rep'address; 
Account with rep rights, viewed with 

-- either of two types. 

trans: boolean:= false; 
True if a local transaction has been 

-- started. 
begin 

1. Check initial balance: 

if starting balance < 
Long Integer Defs.zero then 

RAISE InsufficIent_balance; 

else 
2. Allocate and initialize the 

account object: 

account rep untyped := Object Mgt.Allocate( 
size =>-(account rep object'size+31)/32, 
tdo => account_TDO); 

begin 
account rep. all := account rep object' ( 

lock => null, - -
is homomorph => false, 
balance => starting balance); 

3. Remove rep rights for the exported and 
master AD: 

account untyped := Access Mgt.Remove( 
AD - => account rep-untyped, 
rights => Object_Mgt.read_write_rights); 

exception 
4. If an exception occurs, deallocate the account 

and reraise the exception: 

when others => 

Object Mgt.Deallocate(account untyped); 
RAISE;- -

Ada Examples 



Ada Examples 

228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 

end; 
RETURN account; 

end if; 

end Create_account; 

function Create stored account ( 
starting balance: -

Long-Integer Defs.long integer := 
Long-Integer-Defs.zero; 

is 

master: -System nefs.text; 
authority: -

Authority List Mgt.authority list AD := 
null) - - --

return account AD 

Logic: 
Any job can create accounts. In order to 
ensure that no mUltiple active versions of 
any account exist the active version is 
deallocated as soon as it has been 
passivated. Passivating the master AD 
and deallocating the active version 
are enclosed in a transaction. 
These are the steps: 

1. Check initial balance. 

2. Allocate and initialize the account 
object. 

3. Remove rep rights for the exported and 
master AD. 

4. Start a local transaction if there is 
not a transaction on the stack. 

5. Create a master AD. Use "Store". This also 
sets the object's authority list. 

6. Passivate the account. 

7. Deallocate the active version of the 
account. 

8. Commit any local transaction. 

9. If an exception occurs, abort any local 
transaction, deallocate the account 
and reraise the exception. 

account: account_AD: 
account untyped: System. untyped word: 
FOR account untyped USE AT account' address: 

Account with no rep rights, viewed with 
-- either of two types. 

account_rep: account rep AD; 
account rep untyped: System. untyped word; 
FOR account-rep untyped use AT -

account-rep'address: 
Account with rep rights, viewed with 

-- either of two types. 
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PRELIMINARY . 

trans: boolean:= false; 
True if a local transaction has been 

-- started. 
begin 

1. Check initial balance: 

if starting balance < 
Long Integer Defs.zero then 

RAISE InsufficIent_balance; 

else 
2. Allocate and initialize the 

account object: 

account rep untyped := Object Mgt.Allocate( 
size =>-(account rep object'size+31)/32, 
tdo => account TDO); 

account rep. all := account rep object' ( 
lock => null, - -

-- Null because "lock" is. not present 
~= in passive version. 

is homomorph => false, 
balance => starting_balance); 

3. Remove rep rights for the exported and 
master AD: 

account untyped := Access Mgt.Remove( 
AD - => account rep-untyped, 
rights => Object_Mgt.read_write_rights); 

4. Start a local transaction if there is 
not one on the stack: 

if Transaction Mgt.Get default transaction 
null then - - -

Transaction_Mgt. Start_transaction; 
trans := true; 

end if; 

begin 
This block controls the scope of 
the exception handler. 

5. Create the master AD: 

Directory_Mgt. Store < 

name => master, 
object => account untyped, 
aut => authority); 

6. Passivate the representation of the account: 

7. Deallocate the active version of the 
account: 

Object_Mgt.Deallocate(account_rep_untyped); 

8. Commit any local transaction. 

if trans then 
Transaction Mgt.Commit transaction; 

end if; - -

exception 

9. If an exception occurs, abort any local 
transaction, deallocate the account and 
reraise the exception: 

when others => 
if trans then 
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Transaction Mgt.Abort transaction; 
end if: - -
Object Mgt.Deallocate(account rep untyped); 
RAISE;- - -

end; 
RETURN account; 

end if; 
end Create_stored account; 

GET BALANCE 

function Get_balance( 
account: account AD) 

is 

return Long_Integer=Defs.long_integer 

Logic: 
1. Amplify rep rights on the account AD. 

2. If "is_homomorph"· is true: 

* Call the call stub. 

3. If "is_homomorph" is false: 

* Start transaction if there is not 
one on the stack. 

* Lock account with a semaphore. 
(Deadlock is avoided by the 
transaction timeout.) 

* Read current balance. 

* If an exeception occurs release the 
account and abort any local transaction. 

* Release the object and commit any local 
transaction. 

account_rep: account rep AD; 
-- Account with rep rights.-

account rep untyped: System. untyped word; 
FOR account rep untyped USE AT account rep'address; 
-- untyped view-of account with rep rights. 

account no rep untyped: System. untyped word; 
FOR account no rep untyped USE AT account'address; 
-- Untyped view of-account with no rep rights. 

current balance: Long Integer Defs.long integer; 
-- Current balance. 

trans: boolean:= false; 
Is true if there is a local transaction. 

begin 
account_rep_untyped := account_no_rep_untyped; 

-- 1. Amplify rep rights: 

account rep untyped := Access Mgt.Amplify( 
AD - ~> account rep untyped, 
rights => Object Mgt.read write rights, 
tdo => account_tdo); - -

if account_rep.is_homomorph then 
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2. We have a homomorph: 

Call the call stub: 

RETURN Distr Acct Call Stub Ex. 
Get_balance1account}; 

else 

3. We are in the home job for accounts: 

Start a local transaction if there is not one 
on the stack: 

if Transaction Mgt.Get default transaction 
then - - -

Transaction_Mgt. Start_transaction; 
trans := true; 

end if; 

begin 

null 

"P" locks the account object. If another 
process has already locked the object wait 
until the object is released. Transaction 
timeout prevents a deadlock. (A finite timeout 
value has to be set at node initialization.) 

Semaphore Mgt.P( 
semaphore => account_rep.lock); 

begin 
-- Read current balance: 

current balance := account_rep. balance; 

-- Release the account: 

Semaphore Mgt.V( 
semaphore => account_rep.lock}; 

Commit any local transaction: 

if trans then 
Transaction Mgt.Commit transaction; 

end if; - -

RETURN current_balance; 

exception 
-- Release the object: 

when others => 
Semaphore Mgt.V(semaphore => 

account rep.lock); 
RAISE; -

end; 

exception 
-- Abort any local transaction: 

when others => 
if trans then 

end; 

Transaction_Mgt.Abort_transaction; 
end if; 
RAISE; 

end if; 

end Get_balance; 
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CHANGE BALANCE 

function Change balance( 
account: account AD; 

is 

amount: Long Integer Defs.long integer) 
return Long_Integer_Defs~long_integer 

Logic: 
1. Check "account" for change rights and add rep 

rights. 

2. If "is_homomorph" is true make a remote call. 

3. If "is homomorph" is false update the balance 
and return the new balance. 

account rep: account rep AD: 
-- Account with rep rights.-

account rep untyped: System. untyped word: 
FOR account rep untyped USE AT account "rep' address: 
-- untyped view-of account with rep rights. 

account no rep untyped: System. untyped word: 
FOR account no rep untyped USE AT account' address: 
-- Untyped view of-account with no rep rights. 

current balance: Long Integer Defs.long integer: 
-- Current balance. - - -

trans: boolean:= false: 
Is true if there is a local transaction. 

begin 
account rep untyped := account no rep untyped: 
account-rep-untyped := Access Mgt~Import( 

AD - ~> account rep untyped, 
rights => change rights, 
tdo => account_TDO); 

if account rep.is homomorph then 
RETURN DIstr_Acct_Call_Stub_EX.Change_balance( 

account => account, 
amount => amount): 

else 
if Transaction Mgt.Get default transaction 

then - - -
null 

Transaction_Mgt. Start_transaction: 
trans := true: 

end if; 

begin 
Semaphore_Mgt.P(account_rep.lock): 

begin 
if account rep. balance + amount < zero then 

RAISE insufficient_balance: 

else 
account_rep. balance := account_rep. balance + 

amount: 
Passive Store Mgt.Update(account rep untyped); 
semaphore_Mgt~V(account_rep.lockf; -

if trans then 
Transaction_Mgt.Commit_transaction; 

end if: 
RETURN account_rep.balance: 

end if; 
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PRELIMINARY 

exception 
when others => 

Semaphore Mgt.V(semaphore => 
account_rep.lock); 

RAISE; 

end; 

exception 

when others => 
if trans then 

Transaction Mgt.Abort transaction; 
end if; - -
RAISE; 

end; 

end -if; 

end Change_balance; 

TRANSFER 

procedure Transfer ( 
source account: 
dest account: 
amount: 

account_AD; 
account AD; 
Long_Integer_Defs.long_integer) 

is 

Logic: 
1. Check rights on both ADs and add rep rights. 

2. If "is homomorph" is true make a remote call. 
If "is-homomorph" is false proceed with the 
transfer. 

3. If any of the resultant balances are negative 
raise "insufficient_balance". 

source_rep: account_rep_AD; 

source rep untyped: System. untyped word; 
FOR source_rep_untyped USE AT source_rep'address; 

source no rep untyped: System. untyped word; 
FOR source_no_rep_untyped USE AT source_account'address; 

dest rep untyped: System. untyped word; 
FOR dest_rep_untyped USE AT dest_rep'address; 

dest no rep untyped: System. untyped word; 
FOR dest_no_rep_untyped USE AT dest_account'address; 

trans: boolean:= false; 

begin 
source rep untyped := source no rep untyped; 
source-rep-untyped := Access-Mgt. Import ( 

AD- -=> source rep untyped, 
rights => change-rights, 
tdo => account_TDO); 

dest rep untyped := dest no rep untyped; 
dest-rep-untyped := Access Mgt.Import( 

AD ~ => dest rep untyped, 
rights => change rIghts, 
tdo => account_TDO); 
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690 
691 if source rep.is homomorph then 
692 -- Only-one of-the accounts has to be checked. 
693 Distr Acct Call stub Ex. Transfer ( 
694 source-account => source account, 
695 dest_account => dest account, 
696 amount => amount): 
697 RETURN: 
698 
699 else 
700 if Transaction Mgt.Get default transaction 
701 null then - - -
702 Transaction Mgt.Start transaction: 
703 end if: - -
704 
705 begin 
706 Semaphore Mgt.P( 
707 semaphore => source_rep.lock): 
708 
709 begin 
710 Semaphore Mgt.P( 
711 semaphore => dest_rep.lock); 
712 
713 begin 
714 if (source rep.balance - amount < zero) 
715 or (dest rep.balance - amount < zero) 
716 then -
717 RAISE insufficient_balance: 
718 
719 else 
720 source rep. balance := 
721 source rep.balance - amount; 
722 dest rep. balance := 
723 clest rep. balance - amount; 
724 Passive Store Mgt.Update(source rep untyped); 
725 Passive-Store-Mgt.Update(dest rep untyped); 
726 if trans then- - -
727 Transaction Mgt.Commit transaction; 
728 end if: - -
729 
730 end if; 
731 RETURN; 
732 
733 exception 
734 when others => 
735 Semaphore Mgt.V( 
736 semaphore => dest_rep.lock); 
737 RAISE; 
738 
739 end; 
740 exception 
741 when others => 
742 Semaphore Mgt.V( 
743 semaphore => source_rep.lock); 
744 RAISE; 
745 
746 end: 
747 exception 
748 when others => 
749 if trans then 
750 Transaction Mgt.Abort transaction; 
751 end if; - -
752 RAISE; 
753 
754 end; 
755 
756 end if; 
757 
758 end Transfer: 
759 
760 ----------------------------------------------------------------------
761 ----------------------------------------------------------------------
762 
763 DESTROY ACCOUNT 
764 
765 ----------------------------------------------------------------------
766 ----------------------------------------------------------------------
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procedure Destroy account( 
account: account_AD) 

is 

Logic: 
1. Check rights on "account". Add rep rights. 

2. If "is_homomorph" is true make a remote call. 

3. If "is_homomorph" is false proceed. 

4. Start a local transaction if there is not one 
on the stack. 

5. lock the object with a semaphore 

6. Check that the account balance is zero, 
otherwise raise an exception. 

7. Destroy the account's passive version. 

8. Get the name of the objectfs master directory 
entry. (if any) Remove that entry. Note that 
other entries and even a master AD may remain. 

9. If any exception occurs abort any local 
transaction and reraise the exception. 

10. Deallocate the account's active version. 

account rep untyped: System. untyped word; 
FOR account_rep_untyped USE AT account_rep' address; 

account no rep untyped: System. untyped word; 
FOR account_no_rep_untyped USE AT account' address; 

trans: boolean:= false; 

begin 
account_rep_untyped := account_no_rep_untyped; 

account rep untyped ~= Access Mgt. Import ( 
AD - ~> account rep untyped, 
rights => destroy-rights, 
tdo => account=TDO); 

if account rep.is homomorph then 
Distr Acct Call-Stub Ex.Destroy account{ 

account => account); -
RETURN; 

else 
if Transaction Mgt.Get default transaction 

null then- - -
Transaction_Mgt. Start_transaction; 
trans := true; 

end if; 

begin 
Semaphore Mgt.P( 

semaphore => account_rep.lock); 

declare 
path_length: integer:= 60; 

begin 
if account rep. balance /= 

Long Integer Defs.zero then 
RAISE balance_not_zero; 

end if; 
Passive_Store_Mgt.Destroy{account_rep_untyped); 

loop 
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declare 
path_text: System_Defs.text(path_length): 

begin 
Directory Mgt.Get name( 

obj ~> account rep untyped, 
name => path_text);-

if path text.length > 
path text.max length then 

-- text was lost. Try again. 
path_length := path_text. length: 

else 
Directory Mgt.Delete(path text): 
EXIT: - -

end if: 

exception . 
when Directory Mgt.no name => 

EXIT; - -

end; 

end loop: 
Semaphore Mgt.Destroy semaphore( 

semaphore => account rep.lock); 
Object_Mgt.Deallocate(account_rep_untyped); 

exception 
when others => 

Semaphore Mgt.V( 
semaphore => account_rep.lock): 

RAISE: 

end; 

exception 
when others => 

if trans then 
Transaction Mgt.Abort transaction: 

end if: - -
RAISE; 

end: 

end if; 

end Destroy_account: 
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X-A.7.19 Distr_Acct_Call_Stub_Ex Package Specification 

Call stub for the distributed account manager. Routes the type manager's requests. 
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with 
Account Mgt Ex, 
Authority List Mgt, 
Long Integer Defs, 
Object Mgt, -
System; 
System_Defs; 

Function: 
Call stub for distributed accounts 
type manager. Packs parameters into"buffers and 
makes RPCs. Unpacks the results buffer 
and returns results to front end of type 
manager. "Is account", "Create account", 
iiCreate stored account;; are always forwarded 
directly to the core and are therefore not 
needed in the call stub. 

Calls: 

Get_balance 

Change_balance 

Transfer 

Destroy_account 

function Get balance( 

- Returns an account's 
balance. 

- Changes an account's 
balance. 

- Moves an amount between 
accounts. 

- Destroys an account. 

account:- Account Mgt Ex.account AD) 
return Long Integer-Defs.long integer; 
pragma protected_return (Get_balance); 

function Change_balance ( 
account: Account Mgt Ex.account AD; 
amount: Long Integer Defs.long integer) 

return Long Integer Defs~long integer; 
pragma protected_return(Change_balance); 

procedure Transfer ( 
source account: Account Mgt Ex.account AD; 
dest_account: Account-Mgt-Ex.account-AD; 
amount: Long Integer Defs.long integer); 

pragma protected_return(Transfer); -

procedure Destroy account ( 
account: Account Mgt Ex.account AD); 

pragma protected_return(Destroy_account); 

pragma external; 

private 

Required if this package is used with the 
"virtual" compilation model, which supports 
multiple domains and multiple subsystems. 

type account object is 
Empty dummy record. The object representation 
is defined in the package body. 
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74 record 
75 null; 
76 end record; 
77 
78 pragrna external; 
79 
80 end Distr Acct Call_Stub_Ex; 
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X-A.7.20 Distr_Acct_Call_Stub_Ex Package Body 

Call stub for the distributed account manager. Routes the type manager's requests. 
1 with 
2 Account Mgt Ex, 
3 Distr Acct Server Stub Ex, 
4 Job Types,- -
5 Long Integer Defs, 
6 Object Mgt, -
7 RPC Call Support, 
8 RPC-Mgt,-
9 Semaphore Mgt, 

10 System_Defs; 
11 
12 package body Distr_Acct_Call_Stub_Ex is 
13 
14 type account rep object is 
15 -- Representation of an account. 
16 record 
17 lock: Semaphore Mgtcsemaphore AD; 
18 -- Locking area -
19 is homomorph: boolean; 
20 - If false identifies the object 
21 -- as the active version; if true 
22 -- as a homomorph. 
23 balance~ Long Integer Defs.longinteger; 
24 -- Starting-balance~ -
25 end record; 
26 
27 
28 
29 
30 
31 
32 
33 

FOR account_rep_object 
record AT mod 32: 

lock at a 
is_homomorph at 4 
balance at 8 

end record; 

USE 

range a 31; 
range a 7; 
range 0 63; 

34 type account rep AD is access account rep object; 
35 pragma access kind(account rep AD, AD);-
36 -- Private view of an account.-
37 
38 service: constant RPC Mgt.RPC service AD := null; 
39 Distributed account service. -
40 This is a constant but not really null. Will 
41 be filled in with an AD retrieved by the linker. 
42 
43 pragma bind(service, "account service"): 
44 -- Bind to account service-
45 
46 
47 

48 ----------------------------------------------------------------------
49 ----------------------------------------------------------------------
50 
51 GET BALANCE 
52 
53 ----------------------------------------------------------------------
54 ----------------------------------------------------------------------
55 
56 function Get balance( 
57 account:- Account Mgt Ex.account AD) 
58 return Long_Integer=Defs.long_integer 
59 
60 Logic: 
61 Pack Parameters into buffer and make RPC. 
62 "Get balance" has ordinal value 1 
63 
64 is 
65 account untyped: System. untyped word; 
66 FOR account untyped USE AT account' address; 
67 -- untyped view of account 
68 
69 current balance: Long Integer Defs.long integer; 
70 -- Current balance. - - -
71 
72 parameters, results: Distr Acct Server Stub Ex.buffer; 
73 -- Buffers for parameters-and results~ 
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length: System. ordinal; 
Used in remote call to hold actual length of 
results buffer. 

begin 
-- Pack parameter buffer: 

parameters := Distr Acct Server Stub Ex.buffer' ( 
first word => account untyped, -
second word => System.null word, 

-- irrelevant -
amount => Long Integer Defs.zero); 

-- irrelevant - -

Make the RPC: 

length := RPC Call Support.Remote call( 
service - -=> service, -
target~roc => 1, 
param buf => parameters' address, 
param=length => parameters' size, 
ADs present => true, 
results buf => results' address, 
results-length => results' size); 

"length" is not used here. 

current balance := results.amount; 
RETURN current_balance; 

end Get_balance: 

CHANGE_BALANCE 

function Change balance( 
account: Account Mgt Ex.account AD: 
amount: Long Integer Defs.long-integer) 

return Long_Integer_Defs:long_integer 
is 

account untyped: System. untyped word; 
FOR account untyped USE AT account' address: 
-- untyped view of account. 

parameters, results: Distr Acct Server Stub Ex.buffer; 
-- Buffers for parameters-and results: -

length: System. ordinal; 
Used in remote call to hold actual length of 
results buffer. 

begin 
parameters := Distr Acct Server Stub Ex.buffer' ( 

first word => account untyped, 
second word => System. null word, 

-- irrelevant -
amount => amount): 

length := RPC_Call_Support.Remote_call( 
service => service, 
target proc => 2, 
param buf => parameters' address, 
param-Iength => parameters' size, 
ADs present => true, 
results buf => results' address, 
results-length => results' size); 

RETURN results. amount: 

end Change_balance: 
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TRANSFER 

procedure Transfer( 
source account: 
dest account: 
amount: 

Account Mgt Ex.account AD: 
Account-Mgt-Ex.account-AD; 
Long_Integer_Defs.long=integer) 

is 
source untyped: System. untyped word: 

FOR source_untyped USE AT source_account' address; 

dest untyped: System. untyped word: 
FOR dest_untyped USE AT dest_account'address: 

length: System. ordinal: 

begin 
parameters := Distr Acct Server Stub_Ex.buffer' ( 

first word => source untyped, 
second word => dest untyped, 
amount => amount); 

length := RPC_Call_Support.Remote_call( 
service => service, 
target proc => 3, 
param buf => parameters'address, 
param-length => parameters' size, 
ADs present => true, 
results buf => results' address, 
results-length => results' size); 

RETURN; -

end Transfer; 

DESTROY_ACCOUNT 

procedure Destroy account( 
account: Account_Mgt_Ex.account_AD) 

is 
account untyped: System. untyped word; 

FOR account_untyped USE AT account' address; 

parameters, results: Distr_Acct_Server_Stub_Ex.buffer; 

length: System. ordinal; 

begin 
parameters := Distr Acct Server Stub Ex.buffer' ( 

first word => account untyped, 
second word => System. null word, 

-- irrelevant. -
amount => Long Integer Defs.zero); 

-- irrelevant. - -
length := RPC_Call_Support.Remote_call( 

service => service, 
target proc => 4, 
param buf => parameters'address, 
param-length => parameters' size, 
ADs present => true, 
results buf => results' address, 
results-length => results' size); 

RETURN; -

end Destroy_account; 
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X-A.7.21 Distr _Acct _Server_Stub _Ex Package Specification 
SelVer stub for distributed account manager. Receives and forwards RPC's. 
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with 

is 

Long Integer Defs, 
System; -

Function: 
This package contains the 
server stub procedure for distributed 
account services. 
Corresponds to RPC_Mgt.server_stuh. 

type buffer is 
Buffer used for remote calls. 

record 
first word= 
second word: 
amount: 

System. untyped word; 
System. untyped-word; 
Long_Integer_Defs.long_integer; 

end record; 

FOR buffer USE 
record AT mod 32; 

first word at 0 range 0 31; 
second word at 4 range 0 31; 
amount at 8 range 0 63; 

end record; 

Exceptions: 
System Exceptions.operation not supported is raised when 
a target procedure outsice the range 0 .. 4 is specified. 

procedure server_stub ( 

Function: 
Depending on the value of "target procH, 
upacks the parameter buffer, makes the 
corresponding call to "Distr SA Account Mgt Ex", 
packs the results buffer, and returns. - -

target_proc: System. short ordinal; 
The number of the procedure to be called. 
Has to be in the range 0 .. 4. The 
assignments are as follows: 

0: Calls Passive Store Mgt.Set home job 
in order to initialIze the server. 

3: Calls Account_Mgt_Ex.Transfer. 

4: Calls Account_Mgt_Ex.Destroy_account. 

version: System. ordinal; 
-- Not used. 

param buf: System. address; 
-- Address of parameter buffer. 

param length: System. ordinal; 
-- length of parameter buffer. 

results buf: System. address; 
-- Address of results buffer. 

results length: in out System. ordinal; 
-- Length of results buffer. 

ADs returned: out boolean}; 
- Are any ADs returned. If false, speeds 

-- up the call. 

pragma external; 
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75 end Distr_Acct_Server_stub_Ex; 
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Server stub for distributed account manager. Receives and forwards RPC's. 
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with 
Account Mgt Ex, 
Long Integer Defs, 
Object Mgt, -
Passive Store Mgt, 
System,- -
System_Exceptions; 

Function: 
This package contains the server stub 
procedure for the distributed account 
service. 

History: 
01=31=88: Tobias Haas, Initial version. 
04-07-88: Extensive Revision of design. 

procedure server_stub ( 
target proc: 
version: 

System. short ordinal; 
System. ordinal; 
System. address; 
System. ordinal; 
System. address; 
System. ordinal; 
boolean) 

is 

param buf: 
param-length: 
results buf: 
results-length: in out 
ADs_returned: out 

Function: 
Procedure called by the account server 
that unpacks the parameter buffer and 
makes the appropriate calls. 

Logic: 
Depending on "target procH unpacks "param buf" 
makes the call and packs "results_buf". -

account TDO untyped: System. untyped word; 
account-TOO: Object Mgt.TOO AD; -

FOR account_TDO USE AT account_TDO_untyped'address; 

account one untyped, account two untyped: 
System. untyped_word; - -

account_one, account_two: 
Account Mgt Ex.account AD; 

FOR account one USE AT account one untyped' address; 
FOR account=two USE AT account=two=untyped'address; 

amount: Long_Integer_Defs.long_integer; 

parameters, results: buffer; 
FOR parameters USE AT param buf; 
FOR results USE AT results_buf; 

begin 
case target proc is 

when 0 => account TDO untyped := parameters. first word; 
Passive-Store Mgt.Set home job( 

tdo-=> account TDO); -
ADs_returned := false; 

when 1 => account_one_untyped := parameters. first_word; 
amount := 

Account Mgt Ex.Get balance( 
account-=> account one); 

results := buffer' ( -
first word => System. null word, 

-- Irrelevant -
second word => System. null word, 

-- irrelevant -
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amount 
ADs_returned 

=> amount); 
: = false; 

when 2 => account one untyped := parameters. first_word; 
amount:= -

Account_Mgt_Ex.Change_balance( 
account => 

account one, 
amount =>-

parameters.amount); 
results := buffer' ( 

first word => System. null word, 
-- Irrelevant. -

second word => System. null word, 
-- irrelevant. -

amount => amount); 
ADs_returned := false; 

when 3 => account_one_untyped := parameters. first word; 
account two untyped := parameters. second word; 
Account-Mgt-Ex. Transfer ( -

source account => account one, 
dest_account => account=two, 
amount => 

parameters.amount); 
results := buffer' ( 

first word => System. null word, 
second_word => system.null=word, 
amount => 

Long Integer Defs.zero); 
-- irrelevant. -

ADs_returned := false; 

when 4 => account one untyped := parameters. first word; 
Account-Mgt-Ex.Destroyaccount( 

accQunt-=> account-one); 
results := buffer' ( -

-- irrelevant. 
first word => System. null word, 
second word => System.null=word, 
amount => 

Long Integer Defs.zero); 
ADs_returned-:= false; 

when others => 
RAISE System_Exceptions.operation_not_supported; 

end case; 

RETURN; 

end server_stub; 

end Distr Acct Server_Stub_Ex; 
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Initializes the distributed account manager globally for a distributed system. 
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with Account Type Name Ex, 
Attribute Mgt, -
Authority-List Mgt, 

-- Example package. 

is 

Directory-Mgt,-
Job Types; 
Identification Mgt, 
Object Mgt, -
Passive Store Mgt, 
Refuse reset active version_Ex, -- Example package 
RPC Mgt, - -
System, 
System Defs, 
Transaction Mgt, 
Type Name Attribute Ex, -- Example package. 
User-Mgt,- -
Unchecked_conversion; 

Function: 
Initialization procedure for distributed 
account service. 

o Creates TOO. 
o Initializes and stores attributes. 
o Creates the service. 
o Creates and installs the the server. 
o Stores and updates TOO, server, and service. 

Logic: 
Private ADs are stored with pathnames and 
protected by authority lists. They are retrieved 
by the various modules that are part of the distributed 
account service at link-time. 

History: 
06-02-88: Tobias Haas, Initial version. 

use Transaction Mgt; 
-- Import transaction operators. 

-- Pathnames: 

account name: constant System Defs.text := 
System Defs.text' (7, 7, "account"); 

-- Pathname of account tdo. 

service name: constant System Defs.text := 
System Defs.text' (15, 15, "account_service"); 

-- Pathname of service AD. 

server name: constant System Defs.text := 
System Defs.text' (14, 14, "account server"); 

-- Pathname of server job AD. -

-- Private ADs: 

account TOO: constant Object Mgt.TDO AD := 
Object Mgt.Create TOO; - -

-- TOO for accounts: 
server: constant RPC_Mgt.RPC_server AD := 

RPC Mgt.Create RPC server; 
-- Server for accounts. 

server job: Job Types. job AD; 
-- Installed server job.-

service: RPC Mgt.RPC service AD; 
-- Distributed service AD. -

-- Attribute-related stuff: 
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Passive Store Mgt.PSM attributes AD; 
Implementation of passive store-attribute 
for accounts. 

type name impl: System. untyped word; 
-Implementation of type name attribute 

-- for accounts. 

owner only: User Mgt.protection set (1); 
Protection set that includes only one ID, namely 

-- the type manager's owner. 

authority: Authority List Mgt.authority list AD; 
Authority list that contains only one ID; namely 
the type manager's owner. 

type template is 
record 

dummy wordO: 
is homomorph: 
dummy word1: 
dummy-word2: 

System. untyped word; 
boolean; -

end record; 

System. untyped word; 
System.untyped=word; 

FOR template USE 
record AT mod 32; 

dummy wordO at a range a 31; 
is_homomorph at 4 range 0 7; 
dummy_word1 at 8 range 0 31; 
dummy_word2 at 12 range a 31; 

end record; 

type homomorph AD is access template; 
pragma access_kind(homomorph_AD, AD); 

homomorph: homomorph_AD; 

-- Auxiliary Stuff: 

trans: boolean:= false; 
-- Set if local transaction is started. 

function Untyped from PSM attributes is 
new Unchecked conversIon( 

source =>-Passive Store Mgt.PSM attributes AD, 
target => system.untyped_word);- -

function Untyped from TDO is 
new Unchecked conversion ( 

source =>-Object Mgt.TDO AD, 
target => System~untyped=word); 

function Untyped from service is 
new Unchecked conversion( 

source =>-RPC Mgt.RPC service AD, 
target => System. untyped_word); 

function Untyped from homomorph is 
new Unchecked conversion( 

source =>-homomorph AD, 
target => system.untyped_word); 

function Untyped from job AD is 

begin 

new Unchecked conversIon( 
source =>-Job Types. job AD, 
target => system.untyped_word); 

-- 1. Allocate new passive store attribute implementation: 

passive store impl := new 
Passive Store Mgt.PSM attributes object; 

2. Allocate and initialize homomorph template: 
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homomorph := new 
dummy wordO 
is homomorph 
dummy word1 
dummy=word2 

PRELIMINARY 

template' ( 
=> System. null_word, 
=> true, 
=> System. null word, 
=> System.null=word); 

3. Initialize passive store attribute implementation: 

passive_store_impl.homomorph := Untyped_from_homomorph(homomorph); 

passive store impl.reset := 
Refuse reset active version Ex. 

Refuse_reset_active_version'subprogram_value; 

passive_store_impl.copy-permitted := false; 

passive store impl.locking area start := 0; 
passive-store-impl.locking-area-end := 0; 

-- Area in account where-semaphore AD will be 
-- stored when account is activated. 

-- 4. Store passive store attribute implementation with type: 

Attribute Mgt.Store attribute for type ( 
tdo - => account TDO,- -
attr_ID => Passive-Store Mgt.PSM Attributes ID, 
attr impl => Untyped-from PSM attributes( -

passive store impl»;- -
-- Store PSM attribute. 

-- 5. Initialize type name attribute implementation: 

~- 6. Store type name attribute implementation with type: 

Attribute Mgt.Store attribute for type( 
tdo - => account TDO,- -
attr ID => Type Name Attribute Ex. 

Get type name attr rD, 
attr_impl => type_name_impI); -

server := RPC Mgt.Create RPC server; 
-- 7. Install-server: - -

server job := RPC Mgt.Install RPC server ( 
server => server); --

-- 8. Create the service: 

service := RPC Mgt.Create RPC service ( 
server => server); -

-- 9. Create authority list to protect private ADs: 

owner only. length := 1; 
owner-only.entries(l).rights := User_Mgt.access_rights' ( 

true, true, true); 
owner_only. entries (1) .id := Identification_Mgt.Get_user_id; 

authority := Authority_List_Mgt.Create_authority(owner_only); 

10. Store and Update the TDO, attributes and service. 
Use transactions to protect these operations: 

if Transaction Mgt.Get default transaction 
null then - - -

Transaction_Mgt. Start_transaction; 
trans := true; 

end if; 

begin 
Directory Mgt.Store( 

name - => account name, 
object => Untyped~from TDO(account TDO), 
aut => authority); - -
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Directory Mgt.Store( 
name - => service name, 
object => Untyped-from service(service), 
aut => authority); -

Directory_Mgt. Store ( 
name => server name, 
object => Untyped from job AD (server job), 
aut => authority); - - -

Passive Store Mgt.Request update( 
Untyped from TDO(account TDO)); 

Passive Store Mgt.Request update( 
Untyped from PSM attrIbutes( 

passive store impl)): 
Passive Store Mgt.Request update( 

type name-impl); -
Passive Store-Mgt.Request update( 

Untyped_from_homomorph(homomorph)); 

if trans then 
Transaction_Mgt.Commit_transaction; 

end if; 
exception 

when Directory Mgt.entry exists => 
if trans then -

Transaction Mgt.Abort transaction; 
end if; - -

when others => 
if trans then 

Transaction Mgt.Abort transaction; 
end if; - -
RAISE; 

end; 
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X-A.7.24 Distr Acct Home Job Ex Procedure 

.. 

X-A-312 

Sets the home job of the account service. 
1 with 
2 Distr Acct Server Stub Ex, 
3 Long Integer Defs; -
4 Passive Store Mgt, 
5 RPC Call Support, 
6 RPC=Mgt,-
7 System; 
8 
9 

10 procedure Distr_Acct_Home_Job_Ex is 
11 
12 parameters, results: Distr Acct Server Stub Ex.buffer; 
13 -- Buffers for remote call. - --
14 
15 length: System. ordinal; 
16 Gives actual length of results buffer in remote call. 
17 -- Not used here. 
18 
19 service: constant RPC Mgt.RPC service AD := null; 
20 pragma bind(service; "account service"); 
21 -- Account service. Retrieved-at link-time. 
22 
23 account TDO untyped: constant System. untyped word 
24 - - := System. null word; -
25 pragma bind(account_TDO_untyped, "account"); 
26 
27 begin 
28 Set up server as home job 
29 by calling procedure "0": 
30 
31 parameters := Distr Acct Server Stub Ex.buffer' ( 
32 first word => account TDO untyped, -
33 -- account TDO --
34 second word => System. null word, -- Irrelevant. 
35 amount => Long Integer Defs.zero); 
36 -- Irrelevant. - -
37 
38 length := RPC_Call_Support.Remote_call( 
39 service => service, 
40 target proc => 0, 
41 -- Server will call Passive Store Mgt.Set home job. 
42 param buf => parameters' address, --
43 param=length => parameters' size, 
44 ADs present => true, 
45 results buf => results'address, 
46 results=length => results' size); 
47 
48 end Distr_Acct_Home_Job_Ex; 
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X-A.7.25 Makefile 

Makeftle for the the preceding account type manager programs. To use type: 

• make acct_active, or 

• make non_xo, or 

• make stored 

to create different executable versions of the account type manager. NOTE: The distributed 
type manager is not yet implemented. 
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#Definitions: 
lib = ada library 
impl = stored.b 
messages "(acct_mgt. s acct_vis.b acct_main°. sb)" 

$(lib)/acct types.s.obj \ 
$(lib)/conversion support ex.s.obj \ 
$ (lib)/account mgt ex.s.obj \ 
$(lib)/acct_visual~s.obj 

$ (lib)/acct visual.b.obj \ 
$(lib)/acct-maiOn loop.b.obj \ 
$(lib)/account_mgt_ex.b.obj 

tdo_spec_obj = $ (lib)/type name attribute ex.s.obj \ 
$(lib)/account type name eX.s.obj \ 
$ (lib)/refuse_reset=active_version_ex.s.obj 

tdo_body_obj $ (lib)/type name attribute ex.b.obj \ 
$ (lib)/account type name eX.b.obj \ 
$ (lib)/refuse_reset=active_version_ex.b.obj 

acct active: $ (spec obj) $ (body obj) acct active body 
link. ada acct main loop - - -
manage.program acct main loop $(messages) 
-mv acct_main_loop acct_active 

$ (spec obj) $ (body obj) non xo body stored_account tdo init ex 
stored-account tdo-init ex - -
link.ada acct main-loop-
manage.program acct main loop $ (messages) 
-mv acct_main_loop non_xo 

stored: $ (spec obj) $ (body obj) stored body stored_account tdo init ex 
stored-account tdo-init ex -
link. ada acct main-loop-
manage.program acct main loop $ (messages) 
-mv acct_main_loop stored 

acct active body: $(spec obj) acct active.b, account mgt ex.b.obj 
- -ada acct active~b - - -

non xo body: $ (spec obj) non_xo.b, account_mgt_ex.b.obj 
- - -ada non xo~b 

stored body: $ (spec obj) stored.b, account_mgt_ex.b.obj 
- -ada stored~b 

$ (lib)/acct_visual.b.obj: $ (spec obj) \ 
acct vIs.b 

-ada acct vis.b 

$ (lib)/acct_main_loop.b.obj: $(spec obj) \ 
acct main. sb 

-ada acct main.sb 

$ (lib)/acct_visual.s.obj: $(lib)/acct types.s.obj \ 
$ (lib)/account mgt ex.s.obj \ 
acct_vis.s - -

-ada acct vis.s 

$ (lib)/acct_types.s.obj: $(lib)/account_mgt_ex.s.obj \ 
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63 acct types.s 
64 -ada acct_types.s -
65 
66 $ (lib)/account mgt ex.s.obj: acct_mgt.s 
67 pwd - -
68 -ada acct_mgt.s 
69 
70 $ (lib)/conversion support ex.s.obj: conv.s 
71 -ada conv~s -
72 
73 stored_account tdo init_ex: $(tdo spec obj) \ 
74 $ (tdo-body-obj) \ 
75 type name attribute init ex \ 
76 acct=tdo.sb --
77 -ada acct tdo.sb 
78 type name-attribute init ex 
79 link~ada stored_account_tdo_init ex 
80 
81 $ (lib)/refuse reset active version ex.b.obj: $ (tdo_spec_obj) 
82 -ada refuse=reset_av.b -
83 
84 $ (lib)/type name attribute ex.b.obj: $ (tdo_spec_obj) 
85 -ada typnam.b -
86 
87 $(lib)/account type name ex.b.obj: $ (tdo_spec_obj) 
88 -ada actyna~b -
89 
90 $ (lib)/reiuse reset active version ex.s.obj: refuse reset av.s 
91 -ada refuse=reset_av.s - --
92 
93 $(lib)/account type name ex.s.obj: $ (lib)/type name attribute ex.s.obj \ 
94 - - - actyna.s - - -
95 -ada actyna.s 
96 
97 $ (lib)/type name attribute ex.s.obj: typnam.s 
98 -ada typnam.s -
99 

100 type name attribute init ex: typnamattr.sb 
101 - -ada typnamattr.sb 
102 link. ada type_name_attribute_init_ex 

X-A-314 Ada Examples 



X-A.7.26 Named_copy..-.ex Procedure 

Ada Examples 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

with Directory Mgt, 
Passive_Store_Mgt, 
System, 
System Defs, 
System-Exceptions, 
Transaction_Mgt; 

procedure Named copy ex( 
source: System Defs.text; 
dest: System=Defs.text) 

is 

Function: 
Copies object tree at source pathname to 
destination pathname. The source tree is the 
named source passive object and all passive 
objects reachable from it via successive 
master AD references. The destination pathname 
must not already exist. 

"Named_copy_ex" is transaction-oriented. 

Exceptions: 
Directory Mgt.entry exists 
Directory-Mgt.name too long 
Directory-Mgt.no access 
System Exceptions.bad parameter -

Both-the calling process and the 
destination directory have a 
null authority list. 

System Exceptions. 
transaction_could_not_be committed 

Body: 
If there is no default transaction, then a local 
transaction is created and transaction timestamp 
conflicts are handled locally. Any other 
exception is handled by aborting any local 
transaction and reraising the exception. 

The root object AD is retrieved, a copy stub 
is created, the copy stub AD is stored under 
the destination pathname, and "Copy" is called 
to copy the tree. 

source AD: 
dest AD: 

begin 

System. untyped word; 
System.untyped=word; 

loop 
declare 

trans: boolean:= false; 
-- Set if local transaction is started. 

use Transaction Mgt; 
-- Import "="-for "transaction AD". 

begin -
if Transaction Mgt.Get default transaction 

= null then - -
Transaction_Mgt.Start_transaction: 
trans := true; 

end if; 

source AD := Directory Mgt.Retrieve(source); 
dest_AD := Passive Store Mgt. 

Create copy stub(source AD); 
Directory Mgt.Store(name- => dest, -

- object => dest AD); 
Passive Store Mgt.Copy(source AD, clest AD); 

if trans then - --
Transaction Mgt.Commit transaction; 

end if; - -
RETURN; 

excE;!ption 
when System_Exceptions. 
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75 transaction timestamp conflict => 
76 if trans then - -
77 Transaction Mgt.Abort transaction; 
78 Loop back and try again if 
79 -- transaction started locally. 
80 else 
81 RAISE; 
82 Reraise the exception if the 
83 -- transaction was already on the 
84 -- transaction stack. 
85 end if; 
86 
87 when others => 
88 if trans then 
89 Transaction Mgt.Abort transaction: 
90 end if; - -
91 -- Abort the transaction if it was 
92 -- started locally. 
93 RAISE: 
94 -- Reraise exception that invoked handler. 
95 
96 end; 
97 end loop; 
98 
99 end Named_copy_ex: 
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Ada Examples 
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36 
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39 

with Long Integer Defs, 
Passive Store Mgt, 
System,- -
System_Exceptions; 

function Older than ex( 

is 

a: System~untyped word; 
b: System. untyped-word) 

return boolean -

Function: 
Returns true if object "an's passive version is 
older than object "b"'s passive version. 

Exceptions: 
System Exceptions.bad parameter -

Either "a" or "b" does not have a passive 
version. 

use Long Integer Defs; 
-- Import "<" for long integers. 

a info: 
b-info: 

begin 

Passive Store Mgt.passive object info; 
Passive=Store=Mgt.passive=object=info; 

a info := Passive Store Mgt. 
Request-passive object info(a); 

b info := Passive-Store Mgt. -
Request=passive_object_info(b); 

if not a info.valid or else not b info. valid then 
RAISE System_Exceptions.bad_parameter; 

else 
RETURN a_info.write_time < b info.write_time; 

end if; 
end Older than_ex; 
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GLOSSARY B 
This glossary defmes important tenns used in this manual. Some definitions apply to this 
manual and some apply to other parts of the BiiNTM system. 

AD (access descriptor) 
(1) A protected pointer to a system object. An AD identifies a particular object and includes 
rights that detennine what operations are allowed on the object via the AD. An AD can also 
be null, referencing no object. (2) In Ada, one of the alternatives used by pragma 
ACCESS KIND. 

abort 
Tenninate a transaction unsuccessfully, reversing all changes associated with the trans­
action. 

abstract data type 
A data type with an unspecified representation. An abstract data type is defined entirely by 
its supported operations. OS object types such as files and directories are abstract data 
types. 

access 
Read or modify an object or datum. 

access descriptor (AD) 
A protected pointer to a system object. An AD identifies a particular object and includes 
rights that detennine what operations are allowed on the object via the AD. An AD can also 
be null, referencing no object. 

access method (AM) 
A distinct way to use a device, defined by a set ofllO operations (typically Open, Close, 
Read, and Write). There are four access methods: byte-stream I/O, record I/O, character 
display I/O, and graphics display I/O. Each method is defined by a separate BiiNTM Ada 
package. Each device (pipe, file, directory, and so forth) supported by an access method has 
a different subset of the total operations available for the access method. 

access rights 
Bits in an access descriptor (AD) that restrict the sets of operations you can perfonn to 
manipulate an object. Access rights consist of three type rights bits (typically mapped to 
use, modify, and control for a particular service) and two representation rights bits (read and 
write). Type rights can be thought of as pennissions granted to a caller by a service's type 
manager. The pennissions allow the caller to perfonn certain operations on the type 
manager's objects. The representation rights bits are used only by type managers to read 
from and write to the representation of a particular type of system object. 
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access type 
An Ada type consisting of pointers to values of a specified second type. Values of a par­
ticular access type are represented by either ADs, virtual addresses, linear addresses, or heap 
offsetS. The access_kind pragma is used to specify the representation of an access type. 
Each access type also includes the special value null, indicating a pointer to nothing. If an 
access type is represented with ADs then referenced values are represented by system ob­
jects. 

action 
(1) A record that specifies an event to be signaled, a destination to which the event is 
signaled, and an optional two-word message to all receivers of the event. A valid destina­
tion is a process, a job, or an event cluster. (2) In SMS, the user-defined command to be 
executed when a condition on a target is satisfied. The possible actions for an SMS event 
include sending a mail message to the subscriber, broadcasting a message, or executing a 
BiiNTM CL command script in a batch session. 

activation model 
A characteristic of an object type that specifies how objects of the type are activated. The 
multiple activation model activates an object in any job or node. The single activation 
model activates an object only in a particular home job (for local objects) or home node (for 
global objects); another job or node that attempts to activate the object instead activates a 
homomorph, a token object that stands in place of the actual object. 

activate 
To create an active version of a system object from its current passive version. Objects are 
activated automatically when there is no active version of an object and a program 
references the object's representation. Activating an object activates ADs in the object but 
does not activate referenced objects. 

active memory 
The virtual memory of a particular BiiNTM node, as distinct from the passive store of a 
distributed BiiNTM system. 

active AD 
An AD in active memory, represented by one memory word. 

active object 
A system object in active memory. 

active version 
An active object that has been activated from a passive version. An object can have multiple 
active versions, in different jobs or at different nodes. 

active-only object 
An object that does not and cannot have a passive version. An object's type determines 
whether or not it can be passivated. 

actual parameter 
Value or variable supplied as a parameter in a specific invocation of a call. 
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Ada 
A standard programming language for programming large-scale and real-time systems. 
BiiNTM Ada is a complete implementation of Ada as specified by ANSI/MIL-STD-181SA, 
22 January 1983. The BiiNTM Ada implementation adds implementation-defined pragmas 
and attributes as the standard allows. 

address 
A value that can be used to access a particular object or memory location. An address may 
be an AD, virtual address, linear address, or physical address. Physical addresses are only 
used by the hardware and inside the as. 

address space 
A set of memory locations. Each location is an <address, value> tuple. Address spaces 
include object address spaces, virtual address spaces, linear address spaces, and physical 
address spaces. 

address translation 
The process of converting a linear address or virtual address to· a physical address. Address 
translation may trigger paging or object activation to load needed infonnation into physical 
memory. 

advisory parameter 
A parameter that advises a service but does not dictate its actions. A service may ignore an 
advisory parameter or substitute a different value. 

aggregate 
(1) An Ada composite value, of an array or record type, consisting of element values listed 
within parentheses. (2) In C, an array, structure, or union. 

age factor 
The rate at which a waiting job ages in the scheduler's waiting queue (regardless of priority 
or service level). On every scan of the waiting queue, the age factor is added to the job's 
age to detennine a new age. The larger the aging factor, the faster a job ages, and the sooner 
it rises to the front of the waiting queue. 

alias 
(1) In general, an entity that stands for another entity. (2) In the BiiNTM as, a non-master 
passive AD. (3) In BiiNTM C, an identifier that is defmed with the tpragma alias 
preprocessor control and is used to associate an identifier with its external definition. This 
type of alias is needed to refer to functions or data implemented in other languages with 
different fonns for identifiers. (4) In the BiiNTM Systems Object Module Fonnat, a two-byte 
number used as an abbreviation for a symbolic name in a single object module. (5) In 
CLEX, a short command that stands for a longer command. 

alias AD 
A passive AD that is not a master AD. An alias AD can refer to an object stored on a 
different volume set than the AD itself. 

amplify 
Add rights to an AD to some object. Amplifying rights is a privileged operation, requiring 
an AD to the object's IDa, with amplify-rights. 
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amplify rights 
A type right for TDOs, required to amplify rights on ADs. 

argument 
(1) Values specified as part of a command. Arguments are defined with the 
manage. commands utility. An argument may be mandatory or optional. An argument 
has a name (prefixed by a colon: : argument_name), a type (one of: boolean, integer, 
pointer, range, string, string list, or derived), and a value ([=some_valueD. Optional ar­
guments may have a default value. Arguments may be entered in named or positional 
notation. (2) An expression that appears within the parentheses of a subprogram call. The 
expression is evaluated and the result is copied into the corresponding parameter of the 
called function. 

array type 
A structured data type consisting of a fixed number of components or elements, which are 
all of the same type. 

Ascn (American Standard Code for Information Interchange) 
A standard seven-bit code representing alphabetic, numeric, punctuation, mathematical, and 
control characters. 

atomic operation 
An operation that always succeeds completely or fails completely. An atomic operation 
never produces partial output or partial changes in its environment before failing. An atomic 
operation may also acquire locks to ensure that intennediate results are not visible to concur­
rent operations. 

attribute 
(1) A property that can be associated with multiple system objects or object types. (2) A 
language-defined characteristic of a named Ada entity, such as ' size or ' imageo Some 
Ada attributes are functions. 

attribute call 
A subprogram invocation where the module implementation used is selected at invocation­
time, based on the object type of the invocation's first actual parameter. 

attribute entry 
An <attribute ID, attribute value> tuple that gives an attribute's value for a particular system 
object or object type. 

attribute ID 
A system object that identifies an attribute. 

attribute instance 
An attribute value stored in a particular TDO. 

attribute list 
A system object that contains a list of object-specific attribute entries, for a particular object. 

attribute package 
A package that has different implementations for different system object types or system 
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objects. For example, Byte_Stream_AM. Ops is an attribute package. An attribute pack­
age can only contain subprograms. 

authority list _ 
List of IDs and associated type rights. An authority list is associated with an object, and a 
caller must hold an ID that matches one in the authority list, with the appropriate rights, 
before the caller can access that object. 

backup service 
The OS seIVice that manages backup and restore operations. 

base priority 
The lowest priority a process can have. It is detennined initially by the SSO priority of its 
job (for ajob's initial process) or by the base priority of its parent (for a spawned process). 
It may be changed by the user or the system administrator. 

basic disk 
A device that supports low-level access to a disk as an array of sectors or bytes via record 
I/O or byte stream I/O. 

basic I/O service 
The OS seIVice that manages byte stream i/O, standard Ada I/O, and common I/O defini­
tions .. 

basic streamer 
A device that supports low-level access to a streamer tape via record I/O and byte stream 
I/O. 

batch job 
A job that consists of a batch of requests ( a background job with no attached user). Like 
interactive jobs, batch jobs run in nonnal memory, have limited processor claim, and have a 
lower priority than real-time and time-critical jobs. 

hi-paged object 
An object representation in which the object is so large that its page table must also be 
paged. A bi-paged object's size ranges from 8M bytes to 4G bytes. 

body 
A BiiNTM Ada program unit containing the declarations and statements that implement a 
package, subprogram, or task specification. 

byte stream I/O 
An I/O access method that provides data transfer as an unintetpreted stream of bytes. Some 
implementations support random access to particular byte positions in the stream. 

blocked 
State of a process that is unable to execute because it is waiting on an event, a port, or a 
semaphore. 
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Boolean 
(1) Either true or false. (2) In BiiNTM Pascal, a predefined type. 

built-in commands 
Commands built into BiiNTM CL, part of all command sets. Built-in commands entered to 
CLEX or to a program are executed by the command service itself. 

byte 
A unit of memory containing eight bits and aligned at an 8-bit boundary. Each byte has a 
distinct address, whether linear, virtual, or physical addresses are used. Bits in a byte are 
numbered from 0 to 7. 

cali 
(1) A subprogram. (2) A particular invocation of a subprogram. (3) To invoke a sub­
program. 

central system 
Central part of a BiiNTM node, containing one or more P7 ODPs, one or more system buses, 
and shared memory. 

Channel Processor (CP) 
A P7 component that handles I/O transfers between a BiiNTM node's central system and I/O 
subsystems. The CP is the main hardware component of an I/O module. 

character display 110 
An interactive access method that provides operations on character display terminals. 
Character display I/O is defined by the Character_Display_AMpackage. Character 
display I/O can also be used for output to printers. 

character display device 
A device that displays and manipulates ASCII characters on a two-dimensional surface. 
Typical examples are printers and windows on terminal screens; typical operations on such 
devices include input, output, cursor movement, manipulation of the display surface, control 
and status activities, and identifying and changing the attributes associated with a device. 

character terminal 
A terminal that has some subset of the features specified in the ANSI X3.64 standard; for 
example, character insertion and deletion, line insertion and deletion, cursor positioning, and 
scrolling. The DEC VT-lOO (a trademark of Digital Equipment Corp.) is a typical character 
terminal. 

character terminal manager 
A device manager that supports access to character terminals. 

character terminal user agent. 
Software that allows a user to control the windows on a character terminal. It is provided by 
the character terminal manager. 

child process 
A process that is created (spawned) by another process (called the parent process). 
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CL (Command Language) 
The BiiNTU command language, used for invoking and controlling the execution of programs 
and scripts. CL is implemented by the command service. 

Clearinghouse 
A BiiNTU database that keeps track of where objects and IDs are within an entire distributed 
system. While objects and IDs are actually stored on physical nodes, the Clearinghouse 
keeps· track of which node houses which objects and IDs. 

clearinghouse service 
The OS service that provides packages to manage the Clearinghouse to store names and 
node addresses across a distributed system. 

CLEX (Command Language Executive) 
The BiiNTU command interpreter of BiiNTM CL commands. CLEX is used for invoking and 
controlling the execution of programs and BiiNTM CL scripts. 

cluster 
Group of I/O queues that are serviced together. A cluster represents a group of devices, 
typically those serviced by the same CP task. 

clustered file 
A structured file whose records are organized in related groups ("clusters") according to a 
clustering b-tree organization index. 

command 
(1) A directive to a program (including CLEX itself) or script. A command consists of a 
command name followed by command arguments or control options. An invocation 
command is given to CLEX to invoke a program or BiiNTM CL script. Runtime commands 
are entered to control the operation of a program or BiiNTM CL script. Built-in commands are 
part of the command language (BiiN™ CL) itself. Commands are processed either by CLEX 
(CLEX commands and invocation commands), or by the Command Handler (built-in 
commands and runtime commands). (2) In mass storage I/O modules, a command defines 
the operation to be performed by the I/O Module. 

command history 
A record of all entered commands. There are several built-in commands provided by the 
command service to create, list, and re-execute a command history (a history logfile). 
There is also a control option, : : history, which creates a history log file for the given 
command. 

command name 
A sequence of characters, such as create. alias, that identifies a BiiNTM CL command. 
The command name is the first part of a complete command. There may be two parts in a 
command p.ame, the verb (create) and the noun (alias), separated by a period. Com­
mand names may be shortened to the minimum unique abbreviation (c. al). 

command script 
A file containing a sequence of BiiNTM CL commands that are interpreted by CLEX. A 
command script differs from a command file in two important ways: (1) You can pass 
arguments to a command script, but not to a command file. (2) The command script is 
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interpreted as a separate job, whereas a command file is executed in the program's environ­
ment 

co~mand service 
The service that parses and returns commands for programs (including CLEX itself) and 
BiiNTM CL scripts. Built-in commands are processed by the command service itself. 

command set 
A command set defines the runtime commands currently available. A program using the 
command selVice always has at least one command set All command sets include the 
BiiNTM CL built-in commands. 

commit 
Complete a transaction successfully. If the transaction is not contained in some other trans­
action, then any changes associated with the transaction are made permanent 

compaction 
A memory management daemon that relocates system objects and other memory segments 
to reduce fragmentation of nonnal memory. Compaction is transparent to application 
software. 

compilation unit 
(1) In general, a building block of a program or subsystem that, when compiled, produces a 
single object module. (2) When using the BiiNTM Application Debugger, a single unit of 
compilation, defined differently for each BiiNTM language and corresponding to a single 
object module. Referred to as a CU. (3) In BiiNTM Ada a specification or body of BiiNTM 
Ada package, subprogram, or task, presented for compilation as an independent text. (4) In 
BiiNT ... C, any primary source file (excluding those that are "included"). 

compiler 
A system program that translates high-level language source files into one or more object 
modules (contained in one or more object module files, depending on the language). 

concurrent 
Happening at the same time. 

concurrent program 
A program divided into pieces that appear to execute simultaneously. 

concurrent programming service 
The OS service that supports concurrent programs, programs with multiple processes and 
jobs executing together. 

configurabJe object 
A representation of a hardware or software component of a BiiNTM node that must be con­
figured at node initialization, or can be dynamically added to a running system. 

configuration service 
The OS service that manages configuration of a BiiNTM node. 
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consistency level 
Within transactions, the level of interference a transaction can tolerate within a file. A 
transaction can have level 1 , level 2 or level 3 consistency. 

constant 
A value that does not change; can be either symbolic (named) or literal. 

constraint 
(1) BiiNTM Ada restriction on the set of possible values of a type or subtype. A range 
constraint specifies lower and upper bounds on the values of a scalar type. An accuracy 
constraint specifies the relative or absolute error bound on values of a real type. An index 
constraint specifies lower and upper bounds on an array index. A discriminant constraint 
specifies particular values of the discriminants of a record type or private type. (2) In BiiNTM 
SQL, a restriction on the set of possible values that may be stored in a column. 

constraint_error exception 
BiiNTM Ada built-in exception raised by the BiiNTM Operating System or the BiiNTM Ada 
runtime system when a runtime constraint is violated. Common causes of 
constraint_error are (a) a value that violates a constraint in an assignment statement 
or subprogram call; or (b) a null access descriptor parameter. 

control option 
A predefined directive to a command that modifies the execution behavior or the I/O be­
havior of the command. A control option consists of a name (prefixed by a double colon, . 
: : control_option), and a value ([=] value). 

control rights 
One of three type rights. By convention, control rights are required to destroy or restructure 
an object. 

countable global object 
A global object that exists so long as any job may be using it. ADs to countable global 
objects are local ADs; such ADs cannot be stored in global objects. 

create right 
A type rights for TDOs and SROs. Creating an object requires create rights on the new 
object's TOO and on the SRO used to allocate the object. 

CRP 
The current record pointer represents the current location in a structuredfile. 

current directory 
Current location in a directory structure. If a relative pathname is specified, names are 
looked up starting from this directory. The current directory is always stored in process 
globals. 

current record pointer 
See CRP. 

cursor 
(1) In BiiNTM SQL, a named query. The cursor mechanism itself is a pointer that provides 
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row by row access to the result table produced by the query. The cursor can be moved with 
FETCH or FETCH BACK. (2) A special marker that identifies specific cells within a frame 
buffer. For example, a write operation might write characters at a cursor's current location 
and then move the cursor to a new location. 

daemon 
A selVer process that provides a selVice asynchronously. For example, daemons selVice 
spool queues, batch queues, and timed request queues. Memory management daemons 
provide compaction, and garbage collection. 

data abstraction 
The design principle that data representation should be concealed from users of a data type, 
and that data should be defined to users in tenns of its behavior, not its representation. 

data area 
A ~et of disk space allocations on a single volume set. The primary data area contains the 
file's actual data, Secondary data areas are used to allocate space for indexes, 

data definition service 
The as selVice that manages data definitions. 

deadlock 
A situation that occurs when two or more processes are blocked and each process is waiting 
for resources or signals controlled by other blocked processes. 

debug object (DO) 
The (internal) part of a domain that contains the symbolic debug information for the domain. 
A debug object is composed of one or more debug units. 

deallocate 
Destroy an object's representation in active memory. If the object has a passive version, 
then its active version can later be recreated. 

declaration 
A program construct that associates a name with a program entity, such as a type, constant, 
variable, or subprogram. 

default 
Value used for an actual parameter if no value is specified in the invocation. 

default transaction 
Transaction (if any) at the top of a process's transaction stack. The default transaction is 
usually the most recent transaction started by the process. Transaction operations use the 
caller's default transaction if no transaction is explicitly specified. 

default value 
A value assigned to a formal parameter when the corresponding actual parameter is omitted. 

delete 
An operation used to remove a record, directory, character, object, or other entity. 

Glossary 



Glossary 

derived 
(1) In BiiNTM CL, an argument type. A derived argument's type is derived from the value's 
representation A value of true or false, or just an argument name, implies a boolean; a 
series of digits implies an integer; a double period, optionally with an integer on either side, 
implies a range; a value in quotation marks is considered a string; string values in paren­
theses imply a string list. (2) A category of data types supported in BiiNTM C: arrays, 
pointers, structures, and unions. 

device 
Physical or logical entity that supports one or more access methods. 

device class 
A specification that defmes the devcie-specific details necessary to access a member of a 
class of devices using an I/O mechanism. 

device driver service 
The OS service that supports device drivers. 

device manager 
Module that implements all operations on a particular device type. Implementations of each 
access method supported by the device type are part of the device manager. 

Device Services 
The OS service area that provides support to write and use device drivers. 

directory 
System object that associates names (entry names) with non-null ADs. A directory is the 
main way to associate a name with the AD's underlying object. 

directory entry 
A <name, AD> pair stored in a directory. 

directory name 
Part of a patbname that names the directory containing the named entry. 

Directory Services 
The OS service area that supports associating names with objects, protecting objects stored 
in directories, and retrieving objects based on a given name. 

discrete type 
A BiiNTM Ada enumeration type or integer type. Discrete types are used for array indexing, 
for loop iteration variables, and for choices in case statements and record variants. 

discriminant 
Record component that can determine the subtype of, or the presence or absence of, other 
record components. 

discriminant constraint 
Constraint on a record subtype that specifies a value for each discriminant of the record 
type. 
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disk volume label 
A printable name assigned when a disk volume is logically initialized. This name is stored 
on the disk volume and does not have to be unique. 

dispatch 
Bind a ready process to an available General Data Processor (GOP) for execution. 

dispatching mix 
The set of jobs that are eligible for execution on a node. All processes in a job move in and 
out of the dispatching mix together, under control of the BiiNTM Operating System scheduler. 
A process can be blocked or suspended for other reasons while it is in the dispatching mix. 

dispatching port 
System object at which ready processes are queued to be dispatched and executed by P7 
GDPs. 

distributed 
Property of a service that can be transparently accessed from different nodes in a BiiNTM 
distributed system. 

distributed service 
A service that can be transparently accessed from different nodes in a BiiNTM distributed 
system. For example, the object service, transaction service, naming service, and filing 
service are distributed services. 

distributed system 
A collection of hardware systems (nodes) connected by networks and sharing a common 
clearinghouse and one figurehead naming domain. The operating system unifies all the 
nodes into a single system, by providing distributed services that make data and resources 
accessible from any node. 

domain 
In architectural tenns, a domain object, its associated linear address space, and software­
predefined system objects. 

domain object 
A system object that defines and protects an execution environment. 

elaboration 
(1) Execution of a declaration in a BiiNTM Ada program unit or block. Elaboration executes 
any initialization code for variables or packages elaborated. (2) In BiiNTM Ada, the elabora­
tion of a declaration is the process by which the declaration achieves its effect (such as 
creating an object); this process occurs during program execution. (3) When using the 
BiiNTM Application Debugger, the process by which program entities come into existence at 
run time. For example, the elaboration of a variable declaration involves allocating memory 
for a variable. A program entity cannot be accessed by the debugger until it has been 
elaborated. 
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embedded object 
An object representation that is contained entirely in the object's descriptor. Only zero­
length objects and semaphores use embedded representations. 

emulation 
An object that interprets higher-level printing functions for a printer and produces the ex­
pected output by simulating the function using more primitive functions available on the 
target printer. -

enumerated 
In BiiNTM CL, an argument SUbtype (of type string). An enumerated value has a defined set 
of allowable string values; for example, "start", "middle", "end". 

enumeration type 
Discrete type with values listed in the type declaration. Values of an enumeration type can 
be identifiers or (in BiiNTM Ada) character literals. 

error 
(1) One of the levels of diagnostics generated by the BiiNTM Ada, C, FORTRAN, COBOL, 
and Pascal compilers and the BiiNTM Systems Linker. Errors are conditions that may affect 
the generated output, but from which the compiler or linker can recover (by ignoring an 
operand or operation, modifying or ignoring a statement, and so on). Processing continues 
and output can be generated. However, the output may no longer do what you intended. (2) 
One of the exit codes provided by the BiiNTM Ada, C, FORTRAN, and Pascal compilers and 
the BiiNTM Systems Linker. This exit code indicates that one or more error or serious error 
diagnostics were issued. 

event 
(1) An indication of the occurrence of some activity within the system that concerns a 
process or group of processes. Events are local or global depending on the scope of their 
effect. (2) In SMS, a change in state of some object that is of interest to a user. An SMS 
event consists of a target, a condition and an action. 

event cluster 
System object that groups up to 32 events. Each process and job has its own associated 
event cluster. Programs can create additional event clusters and associate processes with 
them. 

event handler 
A procedure executed asynchronously in response to an event. Handler execution interrupts 
normal execution of the process that receives the event 

environment variable 
Another name for a BiiNTM CL variable, especially those variables that control the behavior 
of an executing program. 

exception 
(1) In general, an error condition. (2) A BiiNTM Ada-defined error indication. To raise an 
exception transfers control to an exception handler. If the current block or call does not 
contain a handler for a raised exception, then the exception is propagated to the calling block 
or call, which may handle the exception or propagate it further. (3) A run-time condition 
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that may cause the output of a program to be wrong due to an algorithmic mistake in the 
source program or due to invalid input; also called a run-time error. The tenn exception 
implies that, in some cases, a routine can be called to handle the situation, and then process­
ing can continue nonnally. (4) Raised by BiiNTM SQL procedures that are called by BiiNTM 
Ada procedures as an alternative to the standard SQLCODE parameter. 

exception handler 
A sequence of statements executed in response to an exception. Known as a trap handler in 
FORTRAN. 

executable program . 
A collection of software modules that has been linked (using the BiiNTM Systems Linker) and 
is ready for execution on a BiiNTM system. An executable program must have a main entry 
point and should (but need not) have all of its symbolic references resolved. 

execute 
(1) To perfonn machine instructions. (2) To perfonn an I/O Module operation. 

execution environment 
Consists of a linear address space partitioned into fbur regions (static data, instruction, stack, 
and operating system-reserved), a set of global and floating-point registers, an instruction 
pointer, and an arithmetic control register. 

fault 
A processor-detected error during program execution. For example, if an addition operation 
overflows, the GDP detects the error and raises a fault, which is handled by the BiiNTM 
Operating System as an exception. 

fault tolerant 
Property of a hardware configuration that lets it continue operating after a component failure 
without losing or corrupting data or programs. 

field 
(1) In Pascal, a component or element of a record type. (2) In the BiiNTM operating system, a 
contiguous portion of a record that is an instance of a single data item. 

file 
(1) A collection of infonnation on a physical input or output device. (2) A system object 
that stores data on disk, organized for efficient random access, reading, and writing. Files 
cannot contain access descriptors. Files support byte-stream I/O and record I/O. (3) In 
BiiNTM Pascal, a predefined type. 

file organization 
Data structure used for a file; one of: stream, sequential, clustered, hashed, unordered, and 
relative. 

filing volume set 
A volume set providing external storage space for files and objects. 
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filing service 
The OS service that manages files and records. 

floating-point type 
A-numeric data type that represents numbers using exponential notation: r2**e (where/is 
a positive or negative fraction, nonnally in the range: 0.5 <= !f1 < 1.0; and e is a signed 
integer). Floating-point numbers can represent a wide range of numbers, but with incom­
plete precision. They are called "floating point" because the radix point "floats" based on 
the varying exponent, instead of being detennined by a fixed scale factor detennined by the 
data type. 

form 
A displayable, interactive document with labels and spaces for entering data. 

formal parameter 
A parameter as viewed within the subprogram it is a parameter for. A fonnal parameter has 
a name, a type, and a mode. Each subprogram invocation associates a different actual 
parameter with each fonnal parameter. 

form description 
A DDef that describes the physical layout and interactive capabilities of a fonn. 

form service 
The OS service that manages fonns. 

fragmentation 
The division of free storage into multiple non-contiguous segments, caused by the nonnal 
operation of heap allocation, deallocation, and garbage collection. 

frame buffer 
The drawing space of a virtual tenninal. An application writes to the frame buffer as­
sociated with a virtual terminal. Part of the frame buffer is visible to a user through a 
window; this visible part is called a view. 

frozen memory 
Memory for system objects that are never swapped out to disk and never relocated by com­
paction. Contrast with normal memory. Frozen objects can be accessed without page faults 
or delays due to compaction. However, resizing a frozen object may make it inaccessible 
during the resize operation. 

full pathname 
A pathname with three leading slashes. The BiiNTM OS evaluates full pathnames by first 
discovering which node to begin from, which may require a call to the Clearinghouse. 

function 
(1) A BiiNTM Ada, FORTRAN, or Pascal subprogram that returns a value to its caller. (2) 
The primary unit from which C language programs are constructed. Functions need not 
return a value to the caller. All C functions are external; that is, a function cannot contain 
another function. (3) In BiiNTM SQL, one of a set of five "built-in" functions that take the 
rows in a table or the set of values in a column as an argument (WN, MAX, SUM, A VG, 
COUNT). 
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G 
230 = 1,073,741,824. For example, 1G bytes equals 1,073,741,824 bytes. 

garbage collection 
The process of identifying and . reclaiming active objects that can no longer be accessed. 
Garbage collection reclaims both memory and object descriptors for reuse. Garbage collec­
tion is asynchronous and transparent to applications software. A global garbage collector 
reclaims global garbage and runs at every node, under administrative control. A local gar­
bage collector is configured in a job if the running program requests it 

garbage object 
An active object that cannot be accessed because it cannot be reached via active ADs. A 
garbage object can be reclaimed by garbage collection. 

generic object 
An object used as just a memory segment A generic object does not have a type manager 
and all generic objects have the same TDO. 

generic package 
An Ada template for a package. Such a template can be instantiated with parameters at 
compile-time to create a package. 

generic subprogram 
An Ada template for a subprogram. Such a template can be instantiated with parameters at 
compile-time to create a subprogram. 

generic unit 
BiiNTM Ada template for a set of packages or subprograms. A package or subprogram 
created using the template is an instance of the generic unit A generic instantiation is the 
kind of declaration that creates an instance. A generic unit is written as a package or sub­
program specification prefixed by a generic fonnal part that may declare generic fonnal 
parameters. A generic formal parameter is either a type, subprogram, variable, or constant. 

global 
(1) An object or entity that is not local to a particular job. (2) A program-defined entity, 
such as a type, constant, or variable, that is declared outside a particular subprogram. 

global AD 
An AD that can be stored in a global object A global AD's local bit is zero. A global AD 
nonnally references a global object 

global debug table (GDT) 
A table of compilation units and their addresses generated by the BiiNT 

... Systems Linker. 

global garbage collector 
A memory management daemon that reclaims global garbage at a node. The global garbage 
collector is invisible to applications software. A system administrator controls a node's 
global garbage collector. 
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global memory 
The collection of global objects in a node t s active memory, combined with the free global 
memory available in the node t s global SROs. 

global object 
A system object that exists outside of any particular job. A global object may be a countable 
global object or unbounded global object. 

global SRO 
An SRO used to allocate global objects. Anode's active memory contains two global 
SROs, the nonnal global SRO and the frozen global SRO. 

global variable 
Global variables exist for the duration of a session. Variables created or modified by a 
program are local to the creating job, unless specified as global. Global variables are in­
herited by subsequent jobs in the same session. 

handler 
Code that is invoked by the BiiNTM Operating System or a language run-time system in 
response to an asynchronous occurrence rather than an application call. A handler can be an 
event handler, exception handler, or interrupt handler. 

handler object 
The handler object is a compiler-defined object that contains a table of the exception hand­
lers defined in a domain. It is used by the compiler's runtime system to fmd the correct 
handler for a given exception. 

hashed+file 
A structured file whose records are organized according to a hashed organization index. 

HDLC service 
The OS service that manages High-Level Data Link Control communication. 

head object 
The initiating member of a pair of configurable objects associated with each other. A head 
object is characterized by its ability to function nonnally without being attached to another 
configurable object. 

high-level scheduling 
Putting a job in the hardware dispatching mix. When a job is invoked, it is enqueued on a 
scheduling port served by a scheduling daemon. When the daemon is activated, it removes 
the job from the port and schedules it by enqueueing the job's initial process at the end of 
one of the queues in a dispatching port. The port has 32 queues, ordered in priority from 0 
(lowest) to 31 (highest). A process enqueued in this manner is said to be in the mix. 

history 
A record of occurrences. 

history log file 
A file of commands entered, and messages written, for a given job, session, or command. 
See command history. 
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home directory 
Directory in which a user is placed after a successful login. The home directory is typically 
the highest directory owned by the user. All other stored objects owned by the user are 
nonnally subordinate to the home directory. 

home node 
The node at which a stored object's home volume set is currently mounted. 

home volume set 
The volume set that contains a stored object's passive version 

homomorph 
An active version created as a token in place of a single-activation object that is only ac­
tivated in a different home job or home node. The object's type manager must communicate 
with its counterpart at the home job or home node in order to access the object. Users of an 
object, outside its type manager, cannot distinguish between a homomorph and the object 
that it stands in place of. 

Human Interface Services 
The OS service area that provides integrated packages for quickly developing applications. 
All services in this area are based on a data definition (DDef) that supports the idea of 
building complex structures from small pieces (fonns and reports), and that might be used to 
create informational output. 

ID 
(1) A system object that represents a particular class of access to a BiiNTM system. Each user 
is represented by an ID. Each group of users that share access to particular objects can be 
represented by an ID. The "world" class, denoting access granted to arbitrary other users, is 
represented by an ID. Application programs and type managers can use IDs to restrict 
access to stored objects to only certain programs or modules. (2) An index that identifies 
the device or controller to which an I/O module command/operation is directed. 

ID list 
A system object that contains a list of IDs. Each process has an associated ID list, 
referenced by its process globals, used for authority list evaluation in retrieving stored ADs 
protected by authority lists. 

I/O message 
A data transfer mechanism that is composed of four parts: a common, fixed part, a part for 
the exclusive use of a device driver and I/O processor, a part for the exclusive use of a 
device manager, and an array of buffer descriptions. 

I/O shared queues 
A data transfer mechanism employing an input and output queue per device. Designed for 
low-speed, character-oriented I/O, such as character tenninals and printers. 

I/O Services 
The as service area that supports all input/output to and from files and devices. 
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image module 
An independently linked, protected, and potentially shareable piece of software that is bound 
to a program at runtime. Image modules support runtime linking, protection, and sharing. 

incident 
A BiiNTM construct that assigns a unique identifier, an incident code, to each error or excep­
tional situtation. An incident code references a message file, an individual message within 
that file, and a severity level. 

incident code 
Representation of a software incident. An incident code indicates the module which defines 
the incident, the incident number within the module, the incident severity, and a pointer to a 
message file. . 

index 
The mechanism in which a data value is presented to an ordered list that contains the loca­
tion of the desired value in a file. The index does not often contain all the values of the data 
item, but simply a limiting range of values. An organization index is an index for a clus­
tered file or hashed file that influences the placement of records in the primary data area. 
An alternate index is an index in a structured file that in no way influences the placement of 
records in the primary data area. 

index constraint 
A restriction on a BiiNTM Ada array type or subtype that specifies the lower and upper 
bounds (and thus the number of values) for each index (subscript) of the array. 

index type 
The type of the array selector or index that is used to reference an element of a Pascal array. 
A Pascal index type must be an ordinal type. 

initial_age 
Ajob's age when it first enters the scheduler's waiting queue of swapped-out jobs. Larger 
values indicate older jobs. The job at the head of the queue is the oldest job and is 
scheduled for execution before the other jobs in the queue. 

input event 
An action performed by the user when interacting with an appliation through a terminal 
window. Typical examples are mouse and keyboard input events. Input events are for­
warded to the application. 

input focus 
The virtual terminal to which a physical terminal's keyboard and mouse input are connected 
at a given time. 

instance 
Member of a class. For example, an instance of an attribute, an instance of a generic pack­
age. 

instantiation 
Operation performed by the BiiNTM Ada compiler to create an instance of a generic package 
or subprogram. 
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instruction object 
The predefined system object that contains the code belonging to a particular domain. This 
object represents the instruction region, region 1. 

integer 
(1) An exact representation of a positive, negative, or zero value. (2) In BiiNnt CL, an 
argument or variable type. (3) One of the data types of BiiNnt FORTRAN. In BiiNnt 
FORTRAN, an integer datum can occupy 1,2,4, or 8 bytes; the default is 2 or4, depending 
on the value of the compiler's: intsize argument (4) In standard Pascal, a sequence of 
decimal digits. In BiiNTM Pascal, a sequence of binary, octal, decimal, or hexadecimal digits. 

integer type 
(1) Any type containing only whole numbers in a particular range. (2) One of the C­
language data types char or int (all sizes, signed or unsigned). (3) One of the Pascal data 
types: char or integer. 

interactive job 
A job that interacts with a human user. Interactive jobs run in nonnal memory, have limited 
processor claim, and have a lower priority than real-time and time-critical jobs. 

interrupt 
Asynchronous hardware signal indicating some occurrence (such as I/O) that requires action 
by an I/O module. 

interrupt handler 
A procedure invoked in response to an interrupt. 

interrupt reply procedure 
A subprogram specified by a device manager in an I/O message that enables a device 
manager to process the reply infonnation contained in an I/O message that has been sexviced 
by either an I/O processor or a device driver. 

invocation command 
A BiiNnt CL command that invokes (calls and starts) a program or BiiNnt CL script. 

job 
. A system object that represents an executing program. Each job has its own storage 
resource and its own address space. Each job has its own processing resources; scheduling 
for a node is done on a per-job basis. Resource control and reclamation is done on a per-job 
basis. A job can contain multiple processes executing concurrently. 

K 
210 = 1,024. For example, lK bytes equals 1,024 bytes. 

key 
A value used to designate a data item in a record. A primary key is a key value that 
uniquely identifies a record in a file. A key value that does not uniquely identify a record in 
a file is a secondary key. 
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kidnapped process 
Process interrupted by an interrupt handler. The process is restored to its prior state and 
resumes execution when the handler completes. 

LAN service 
The OS service that manages Local Area Network communication. 

library unit 
A compilation unit that is not a subunit of another unit. Library units belong to a program 
library. 

lifetime 
A system object characteristic that detennines how long an object can exist and how the 
object can be deallocated. There are three possible lifetimes: local, countable global, and 
unbounded global. Local objects are local to a job, exist no longer than their job, and can be 
deallocated by job termination or a local garbage collector. Countable global objects are 
shared by one or more jobs and can be deallocated when the jobs are no longer using the 
objects. Unbounded global objects have an unbounded lifetime and can be reclaimed by 
global garbage collection when the objects are no longer accessible via any AD. 

lifetime check 
A check, whenever an AD is copied, to ensure that a local AD is not copied into a global 
object. Attempting such a copy raises 
System_Exceptions. lifetime_violation. 

limited type 
A BiiNTM Ada type that does not allow assignment or comparisons for equality. 

linear address 
A word interpreted as a 32-bit ordinal that specifies a byte offset into a linear address space. 
Bits 30 and 31 specify one of four region objects. Bits 0-29 specify a byte offset into the 
selected region. Region 0 contains static data. Region 1 contains instructions. Region 2 is a 
stack. Region 3 is used by the OS and is identical for all linear address spaces at a particular 
node. 

linear address space 
A 232 byte (4G byte) address space partitioned into four regions~ defined by a domain and a 
particular process. A domain contains ADs for region 0 (static data object) and region 1 
(instruction object). A domain contains a subsystem ID that detennines which of a 
process's stacks is used as region 2. Region 3 is defined by the OS and never changes. The 
linear address space contains holes where region objects are less than 1G byte in size. 

link object 
A system object with an system object type that supports the BiiNTM Operating System link 
attribute. When an AD for a link object is retrieved from a directory, an associated link 
evaluation function is called to evaluate the link and return a different AD. For example, a 
symbolic link system object contains a pathname. Retrieving an AD for a symbolic link 
triggers the retrieval of the AD named by the pathname in the symbolic link object. 
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linker 
The BiiNTM software tool' that combines the object modules created by the BiiNTM Ada, C, 
FORTRAN, COBOL, Pascal, and SQL compilers with the languages and systems environ­
ment to build an executable program. Besides producing the executable program directly 
from the object modules created by compilers, the linker can also produce image modules 
from object modules. 

literal 
(1) A symbol or number that represents a specific value rather than naming a value defmed 
elsewhere (variable or constant) or describing a computation (expression). A literal can be· a 
numeric literal, enumeration literal, character literal, or string literal. (2) In BiiNTM SQL, the 
representation of character strings, exact numeric values (FIXED) and approximate numeric 
values (FLOAT). 

lock 
An entity that allows a transaction or opened device to ensure that it alone has access to a 
particular resource. 

local 
(1) An object or entity that is local to a particular job. (2) A scope of an entity, such as a 
constant or variable, that is declared and visible only within a particular subprogram or 
block. 

local AD 
An AD that is local to a job. A local AD cannot be contained in or copied to a global object. 

local bit 
A bit in an AD that is one in a local AD and zero in a global AD. The local bit is not 
interpreted in null ADs. 

local garbage collector 
A memory management daemon that reclaims local garbage within a job. A running 
program must request local garbage collection or else no daemon is created for the job. 
Once requested, local garbage collection is invisible to the application 

local object 
A system object that is local to a particular job. When a job tenninates, all its local objects 
are deallocated. 

local SRO 
An SRO used to allocate local objects. Each job has one local SRO. 

local variable 
Local variables exist only for the duration of a job. A variable created or modified by a 
program is local to the creating job, unless specified as global. 

low-level scheduling (dispatching) 
Assigning a process to a processor. Each processor has a pointer to a dispatching port. 
When a processor is available to execute a process, it dequeues the first process from the 
highest numbered, non-empty queue in the port, and executes it. 
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M 
220 = 1,048,576. For example, 1M bytes equals 1,048,576 bytes. 

mandatory argument 
An argument that must be entered as part of a complete command. 

mass storage service 
The OS service that manages disk and tape storage. 

master AD 
The first access descriptor stored in passive store for a particular object An object's passive 
version is deleted when its master AD is deleted. If a master AD is stored in a directory 
entry and other directory entries on the same volume set reference the same object, then 
deleting the master AD converts the AD in one of those other entries to a master AD, 
preserving the object. 

medium-level scheduling 
The process of dynamically assigning priorities to executing processes. Medium-level 
scheduling considers a process's running priority, service class, and dynamic behavior. 

memory type 
The kind of memory used by a system object, either normal memory or frozen memory. 

menu service 
The OS service that manages menus. 

message 
(1) Infonnation issued by an executing program in response to some internal or external 
incident A message can have three levels (short, long, and help) and can exist in various 
message languages (English, Gennan, etc.). (2) Infonnation used in executing the action 
associated with an SMS event. For an action class of command, the message becomes a 
process global that contains infonnation for the batch job that is triggered by the event. For 
an action class of mail, the message is sent to the mailboxes listed in the action refmement. 

message file 
The container for a program's messages. 

message service 
The OS service that manages system and application errors and messages. 

message stack 
A stack that can be used to push and pop messages as execution continues. A message stack 
can thus contain a traceback of an error's propagation path from the point of error back 
through the various layers of software to the topmost level. Each process has a message 
stack associated with it. 

menu 
A list of choices provided by a program. There are two types of menus: "pull-down menus" 
from Window Services, and "screen menus" from the Menu Facility. Pull-down menu titles 
are displayed in a line at the top of a window; selecting a pull-down menu title causes the 
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menu itself to be displayed. A screen menu (with its menu items) is displayed in a window 
under program control. Screen menus may have hierarchies of menus and submenus. 

Menu Editor 
System utility used to interactively create and modify menus. 

Menu Handler 
Ada package that processes menus. 

menu item 
Element of a menu representing one of the choices available in the menu. Composed of the 
displayed menu item text, and the returned menu item index; see the 
Window_Services package. 

mode 
The mode of a variable is either "read-only", meaning that the variable can only be read, or 
"read-write", indicating that the variable may be read or assigned a value. 

modify rights 
One of three type rights. By convention, modify rights are required to change an object's 
state. 

monitor service 
The OS service that supports monitoring of program execution. 

multiple activation model 
An activation model that activates an object in any job or node. Compare with single 
activation model. 

name 
(1) A character string label for an object or a stored AD. (2) A program-defined label for a 
program entity, such as a type, variable, constant, exception, package, or subprogram. 

name space 
A name space is a list of directories to be searched by the BiiNTM OS when looking for an 
object. This is similar in function to the UNIX environment variable PATH or the MS-DOS 
PATH command. 

named association 
A BiiNTM Ada construct that binds a parameter or an aggregate member to a value; has the 
fonn name => value. 

named notation 
(1) Entering an argument value to a command by specfying the name of the argument. (2) A 
BiiNTM Ada construct. 

naming service 
The OS service that provides packages to manage pathnames, directories, and lists of direc­
tories. 
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node 
A single BiiNTM hardware system. Multiple nodes can be combined into a single distributed 
system. 

node pathname 
A pathname with one leading slash. The BiiNTM OS evaluates node pathnames beginning at 
the calling node's root (top) directory. 

normal memory 
Memory for system objects that can have pages swapped out to disk and that can be relo­
cated by compaction. Contrast with/rozen memory. Accessing a nonnal object may en­
counter delays waiting for pages or waiting for compaction to relocate the object. 

null 
(1) An invalid address, a pointer to nothing. (2) In general, empty or missing. 

offset 
An unsigned displacement from some base address, typically from the beginning of an ob­
ject. An offset is in bytes unless other units are explicitly specified. 

object 
(1) A typed, protected memory segment. Such an object is also called a system object. (2) 
In Ada: a typed container for a value, such as a variable or constant. An Ada object mayor 
may not be represented by a separate memory segment. 

object address space 
Up to 226 system objects simultaneously addressable in a particular node's active memory. 

object descriptor 
A data structure used to hold various system object characteristics: size, location in 
memory, AD to the object's TDO, and other information. Object descriptors are internal to 
the OS; object descriptors are only described because it is difficult to explain how objects 
are located, sized, and typed without mentioning them. 

object index 
A field in an AD that identifies a particular object. In an active AD, the object index is a 
26-bit index into the node's object table, selecting the object's descriptor. 

object orientation 
(1) A set of characteristics that enhance the coherence and security of integrated systems. 
The principal characteristic of object orientation is the use of protected data structures called 
objects to represent parts of the system itself as well as application entities. Objects are. 
addressable and protected by cooperating hardware and software mechanisms. (2) An intui­
tive style of user interface that emphasizes representation of real-world entities rather than 
implementation-oriented details. 

object representation 
The contents of a system object. An object's representation can contain from zero to 40 
bytes. The representation is not synonymous with the object itself because an object has 
several other characteristics, such as object type and attributes. Accessing an object's 
representation requires an AD or virtual address with rep rights. 
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object section 
In the BiiNTM OMF, a contiguous portion of an object. 

object service 
The OS selVice that provides calls to manage objects, access to objects, and storage of 
objects. 

obj ect table 
An object that contains all object descriptors for objects that are in a node's active memory 
or that have active ADs on the node. There is one object table per node. The object table is 
internal to the OS; it is described only because it is difficult to explain how objects are 
located, sized, and typed without mentioning the object table. 

object tree 
A collection of passive objects, beginning with a single root object, and linked by master 
ADs. An object x is in the tree if and only if x is the root object or another object in the tree 
contains x's master AD. Because master ADs cannot refer to objects on other volume sets, 
all objects in an object tree are on the same volume set as the root object. 

object type 
A set of object attributes that indicates such characteristics as its purpose, visibility, and 
usability by other system elements. Some types define objects that are recognized by the 
processor and for which special instructions are provided. Software-defined types can be 
manipulated only by a type manager corresponding to the type of the object. 

object-specific attribute . 
An attribute that is defined differently or not defmed at all on a per-object basis. 

operator 
A programming language element that specifies an operation to be perfonned on one or 
more operands in an expression. 

operating system 
The OS provides: 

• General management of objects: object-oriented storage, protection, naming, and pro­
gramming. 

• Control and accounting for system resources, such as memory and processing recources, 
in a multiuser environment. 

• Device-independent I/O access methods. 

• Support for concurrent programming. 

• Distributed selVices, so that applications built on those selVices are naturally di~tributed. 

• High-level selVices commonly needed by many applications, such as messages, struc­
tured files, commands, forms, and reports. 

System SelVices is the programmer's interface to the OS. 

optional argument 
An argument to a command that need be entered only if a value other than the default is 
desired. 
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organization pathname 
A patbname with 2 leading slashes. The BiiNTM OS evaluates organization patbnames by 
first discovering which node to begin from, which may require a call to the Clearinghouse. 

outside environment object (OEO) 
An object that references the command definitions and messages associated with a program. 
These are used by the command language executive (CLEX). 

package 
An Ada module containing logically related types, constants, variables, exceptions, sub­
programs (calls), and tasks. A package is represented by two separate compilation units, a 
package specification and a package body. 

package body 
The implementation of an Ada package specification. The body includes implementations 
for each subprogram in the package specification, any private data and subprograms internal 
to the body, and any needed package initialization code. 

package specification 
The external interface to an Ada package. Declarations in the public part of a package 
specification can be used from outside the package. A package specification can also con­
tain a private part that provides information needed by the compiler but not available to 
external users. 

package type 
A package specification that can have alternate bodies, with a body selected for each call 
depending on the object type of the first actual parameter. Compare with attribute call. 

page 
(1) A 4K-byte memory block, aligned on a 4K-byte boundary. (2) A printed page. 

page descriptor 
A data structure that locates a particular memory page and that contains access rights and 
status information for the page. 

page table 
A table that locates the pages of a paged object. The table contains an array of page descrip­
tors. 

page table directory 
A page table that locates the pages of a large page table that is itself paged. 

paged object 
A large object that is stored in multiple pages of physical memory. The object descriptor for 
a paged object references a page table that in tum references the pages of the object. 

paging 
The process of moving pages between physical memory and a swapping volume set. Pages 
are loaded into physical memory on demand. Modified pages are written to the swapping 
volume set by an asynchronous paging daemon. 
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panning 
Moving a view up or down in its frame buffer in order to see a different part of the frame 
buffer. Also called scrolling. 

parameter 
A value or variable that can be different for each invocation of a subprogram, and thus is 
supplied for each invocation. A fonnal parameter represents a parameter within a sub­
program body. An actual parameter is the actual value or variable supplied for a particular 
invocation. 

parameter mode 
For an Ada parameter, one of: 

in 

out 

in out 

passivate 

The parameter is a value that is read but not written. 

The parameter is a variable that is assigned but not read. 

The parameter is a variable that can be read or assigned. 

Copy an active version of a system object to its passive version. 

passive AD 
An AD in passive store. 

passive object 
A system object in passive store, a passive version. 

passive version 
An object's version in passive store. An object can also have zero or more active versions. 

passive store 
The distributed object filing system for storing system objects on disk. Compare with active 
memory. 

pathname 
(1) A string of names that contains slashes and is a "path" of directories from a point in a 
directory structure to an entry. BiiN

T 
... uses four kinds of pathnames: relative, node, or­

ganization, and full. (2) A series of base names, separated by slashes, that uniquely iden­
tifies an element in a form. 

physical address 
A 32-bit address of a physical memory location or memory-mapped device register. 

physical address space 
The 232 byte address space used by the BiiNTM hardware. 

physical memory 
A node's semiconductor memory, whether nonnal RAM (volatile, read-write), battery­
backed-up RAM (non-volatile, read-write) or ROM/EPROM/EEPROM (non-volatile, read­
only for normal uses). Compare with active memory. 
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physical terminal 
A video display device with a keyboard. It may also have a pointing device (mouse). 

pipe 
A software-defined object that supports interprocess communication (in one direction only). 
One process writes to the pipe and the other reads from it. The pipe uses a fixed-size buffer 
to hold data written by the first process but not yet read by the second process. The writing 
process will block if the buffer is full, and the reading process will block if the buffer is 
empty (the processes resume when these conditions no longer hold). 

pointer 
(1)- A variable that contains the address of another variable or of a function. (2) In BiiNTM 
CL, an argument or variable type. A pointer value is a pathname to a passivated object. 

port 
An interprocess communications mechanism consisting of queued data structures that use 
shared memory and provide communications for processes within a single job. Ports con­
tain messages, blocked processes, or are empty. Ports are the appropriate message 
mechanism when fast and simple message passing is needed. 

positional notation 
Providing the value of a command argument by specifying the value at the appropriate 
position in the command's argument list 

pragma 
A directive to the Ada compiler, embedded in an Ada source file. Pragmas can provide 
important semantic information, such as how pointers are represented, or whether a sub­
program can be called from another language. 

print device 
A device created by an application through which data is spooled or printed directly. 

print service 
The OS service that manages printers. 

printer 
An object that represents a physical printer connected to the system. 

printinfo 
A set of attributes describing the capabilities of a printer. 

procedure 
(1) A program unit in BiiNTM Ada, FORTRAN, or Pascal that is invoked by a call statement. 
Unlike a function, a procedure does not return a value. (2) In BiiNTM COBOL, a paragraph 
or group of logically successive paragraphs, or a section or group of logically successive 
sections, within the Procedure Division. (3) In BiiNTM SQL, a collection of one or more SQL 
statements that can be called by a host language module. Procedures are grouped into SQL 
modules. (4) A program in CP microcode that forns a part of an 10M microcode program. 

process 
The smallest unit of scheduling; a single thread of execution; represented by a processor­
recognized object. Processes specify execution environments for running programs. 
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process globals 
A data structure that defmes the environment in which a process executes. It is a list of ADs 
associated with the process. 

process preemption 
Forcing a running process to relinquish the processor to another process waiting in the dis­
patching port. It occurs if the waiting process has a higher priority than the running process 
and is a preemptive process (has a priority higher than the preemptive threshold). 

processor claim 
The number of time slices available to the processes in a job during each scheduling cycle. 
When the claim is exhausted, the scheduler terminates the job if it has exceeded its time 
limit, or obtains more processor claim if it hasn't (allowing the job to continue). 

program 
(1) A complete collection of software modules that are designed to accomplish a given piece 
of work. There are several kinds of programs: dialogue programs (which accept runtime 
commands), start-and-go-programs (which accept runtime commands), application 
programs, and system utilities. A program may be invoked interactively from the.keyboard 
or batched in a BiiNTM CL script. An executable program is the linked version of a program. 
(2) In Ada, a program is composed of a number of compilation units, one of which is a 
subprogram called the main program. Execution of the program consists of execution of the 
main program, which may invoke subprograms declared in the other compilation units of the 
program. 

program building service 
The OS service that provides support for building programs: creation, execution, and 
debugging. 

program object 
The root of a network of objects that comprise a program. A program object is created by 
the linker and referenced by a program AD. The linker stores the program AD in a directory 
after creating the program. A program consists of a program object, a global debug table 
(GDT), an outside environment object (OEO), and one or more domain objects. 

Program Services 
The OS service area that provides support for concurrent programming, program building, 
and resource control. 

protection service 
The OS service that provides packages to manage users, IDs and authority lists. 

protection set 
List of IDs and associated access rights. A protection set is associated with an ID, and a 
caller must hold an ID that matches one in the protection set, with the appropriate rights, 
before the caller can access that ID. 

public data object 
An object containing data that can be referenced from other domains (domains that have an 
AD to the public data object in their static data objects.) 
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pull-down menu 
A menu that is activated by a mouse and which appears only on explicit request of the user. 
After a user has selected menu items from the menu, the program can detennine the menu 
choices by calling the appropriate terminal access method. 

range 
In BiiNTM CL, an argument or variable type. Range values are composed of two integers that 
are separated by a double period (lower integer .. upper integer). - -

rank 
(1) Default order in which spool files will print. (2) Default order in which subfonn group 
instances will be displayed in a fonn. 

read rights 
A type right required for many devices and opened devices, in order to read data using an 
I/O access method. Read rights rename use rights. 

read rep rights 
Rights bit that must be 1 to read an object's representation. ADs and virtual addresses 
contain read rep rights. 

real-time job 
A job that is executed in real time because it cannot wait for objects to be brought into 
memory or for another job to finish with a processor before executing. Real-time jobs have 
very high priority and infinite processor claim. They run in frozen memory, and are not 
subject to the scheduling process. If they block for I/O, the hardware reschedules them 
immediately. 

real type 
A simple data type that represents a floating-point number. 

record 
(1) In the BiiNTM OS, an element of a structured file. Each record in a structured file has a 
unique record ID that can be used to access the record. A record has aformat that is either 
fzxed-Iength or variable-length. (2) In COBOL, the most inclusive data item. The level­
number for a record is 01. A record may be either an elementary item or a group item. (3) 
In BiiNTM Pascal, a predefined type. (4) The unit of infonnation in an object module. The 
BiiNTM Systems Object Module Fonnat specifies about a dozen records, each of which con­
tains specific infonnation about the object module. These records are a header record, 
various symbol and object definition and reference records, and an end-of-module record. 

record access method 
An access method that transfers data in record-like units, in various access modes. 

record type 
A structured data type consisting of a fixed number of components (fields), possibly of 
different types, that are referenced by means of identifiers. 

recovery agent 
Process provided on each node by the OS that detects I/O processor failures and maintains a 
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table of existing I/O messages. Device managers keep this list current by calling 
DD_Support . Register_IO_mes,sage each time they create an I/O message. 

region 
(1) An area within a fonn. Valid regions are: the fonn as a whole, a subfonTI, a group, a 
screen field or an enumeration. (2) A linear address space is partitioned into four 1-gigabyte 
system objects called regions. Region 0 contains static data, region 1 contains instructions, 
region 2 contains the stack, and region 3 is used by the operating system. Calling another 
domain in the current subsystem can change regions 0 and 1. Calling a domain in another 
subsystem can also change region 2. If a region contains less than one gigabyte, then the 
linear address space contains invalid parts. Reading or writing with an invalid linear address 
raises System_Exceptions. length_violation. 

relative tile 
A structured file whose records are organized in an array of fixed-size record slots that may 
or may not contain infonnation. A relative file can be read or written in any order. 

relative pathname 
A patbname with no leading slashes. The BiiNTM OS evaluates relative patbnames relative to 
a specific directory; by default, the current directory. 

rep rights 
Rights bits required to read or write an object's representation. ADs and virtual addresses 
contain rep rights. There are two rep rights: read rep rights and write rep rights. 

representation type 
An object characteristic that specifies which of the four kinds of object representation is 
used: embedded, simple, simply-paged, or bi-paged. 

report 
A printed or displayed document containing labelled data, often presented in columns and 
hierarchical groups with subtotals and totals. 

report description 
A DDef that describes the format of a report and the data to be printed in it. 

report service 
The OS service that manages reports. 

reservation service 
The OS service that supports the reservation of devices for exclusive use by a session. 

resource priority 
A process's resource priority. When an interactive or batch process requests the use of a 
resource (for example, a disk), the process's priority is raised to the sum of its base, bias, 
and resource priorities (but still in the range 1 to 10). 

resource service 
The OS service that supports resource control and accounting. 
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rights 
Bits in an AD that control access to a system object There are two kinds of rights: rep 
rights and type rights. Rep rights are required to read or write an object's representation. 
Rep rights are checked and enforced by the CPU. Type rights are required to invoke certain 
type manager calls with an object The interpretation of type rights varies for different 
object types. Type rights are checked and enforced by type managers. Rights are not 
interpreted in null ADs. 

rights mask 
A record representing rights to be checked, added, or removed in an AD. 

running priority 
The priority at which an interactive or batch process is currently running. It fluctuates 
between the process's base priority and the priority of the resource the process requested 
most recently. 

runtime command 
A command that is processed by a program, using the command service. Runtime com­
mands are defined in command sets. Command sets can be stored in the program's outside 
environment object (OEO), or as separate objects. 

scalar type 
A data type whose variables have a single value; also called a simple type. 

scheduler 
A collection of hardware and software entities that together schedule the execution of jobs 
(and thus processes). The scheduler seeks to maximize the use of system resources by 
scheduling processors, physical memory, and I/O devices. 

scheduling service object (880) 
An object that detennines the type of scheduling ajob receives by specifying the job's 
service class, priority, time slice, memory type, initial age, and age factor. An SSO is 
associated with a job when the job is invoked. The system administrator is responsible for 
creating different types of SSOs and controlling access to them, thus controlling the type of 
service granted to different jobs. 

scheduling service 
The OS service that manages scheduling of jobs and processes. 

scope 
(l)The part of a fonn in which an element exists and can be referenced. A form element is 
in a fonn, or contained in a subfonn, a group, or a pile, i.e., in another fonn element. At any 
one time the editing scope extends only to elements located directly in the fonn, or directly 
in a subfonn or group, or directly on a pile. Only elements in the editing scope can be 
edited. (2)The portion of a program in which a program entity exists and can be referenced. 

scrolling 
Moving a view up or down in its frame buffer in order to see a different part of the .frame 
buffer. Also called panning. 
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semaphore 
An object for controlling and synchronizing access to data that may be shared by concurrent 
processes. 

sequential file 
A structured file whose records are organized in the sequence they are physically written. A 
sequential file must be read in exactly the same order that it was written. 

service 
A logically related set of packages or other program modules. A service provides com­
pletely procedural solutions to problems. Applications call services on behalf of users, but 
users do not directly interact with services. Compare with tool and utility. 

service class 
Denotes the general class of service a job is to receive. Four service classes are defined: 
realtime, time-critical, interactive, and batch. 

service area 
A logically related set of services. 

session 
A grouping of jobs belonging to one instance of a user's interaction with the system. A 
session typically contains several jobs. A session is usually an interactive logon/logoff 
period, but can also be the running of a batch command file. 

set 
In BiiNTM Pascal, a predefined type. 

simple object 
An object representation that fits entirely into all or part of one memory page. A simple 
object's size ranges from 64 bytes to 4K bytes. 

simply-paged object 
An object representation that requires multiple memory pages, but with a page table that fits 
entirely into all or part of a memory page. Compare with bi-paged object. A simply-paged 
object's size ranges from 8K bytes to 4M bytes. 

single-activation model 
An activation model that activates an object only in a particular home job (for local objects) 
or home node (for global objects); another job or node that attempts to activate the object 
instead activates a homomorph, a token object that stands in place of the actual object. 

spin lock 
A synchronization device used during the processing of I/O messages with calls that raise 
and restore interrupt handler priority levels. 

spool file 
A buffer maintained by a spool queue that holds data from print device objects which is to 
be printed. 
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spool queue 
A spool device that must be installed before anything can be printed. 

spool service 
The OS selVice that manages spoolers. 

SSO priority 
The priority defined in ajob's SSO. 

stable store 
Non-volatile RAM storage that is used to optimize I/O throughput from active memory to 
disk. Using stable store, writes to disk can be delayed indefinitely, which greatly reduces 
I/O access time. 

stack 
System object that provides a stack of frames that each contain the state of a particular 
subprogram call. 

standard kernel image 
Factory-supplied OS preconfigured to run on a system disk and a console terminal. 

starter image 
A self-contained, linked image that does not need a secondary store (such as a disk) for 
operation, and which is booted into memory from a distribution channel (such as a tape) for 
the sole purpose of executing certain system utilities to prepare the physical system to be 
operable under an OS standard kernel. 

statement 
(1) A program construct that defines actions to be performed by the program. (2) A source 
program construct at which a breakpoint can be set when using the BiiNTM Application 
Debugger. In general, any construct that is considered a statement in the formal definition 
of the language is also considered a statement by the debugger. However, the following 
constructs are not considered statements for debugging purposes: 

• Any declaration in any language (or definition in C) other than a variable declaration 
(definition) involving dynamic initialization or a subprogram declaration (definition). 

• Any declaration (as opposed to definition) in C. 

In addition, subprogram declarations are always considered statements by the debugger, 
regardless of their treatment by the source language. 

static data object 
System object that contains the data for a particular domain. This object represents the static 
data region (region 0). 

storage resource object (SRO) 
An object used to allocate other objects. An SRO provides access to available memory and 
to available object table entries. The SRO used to allocate an object determines the objecfs 
memory type and whether the object is local or global. Each job has a local SRO, used to 
allocate objects local to the job. Each node has two global SROs, one for normal memory 
and one for frozen memory. 
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stream tile 
A stream of bytes that allows random byte positioning. This UNIX-like file organization is 
useful if you simply want to read and write bytes. 

string 
(1) In BiiNTM CL, an argument or variable type. String values are sequences of characters, 
enclosed in single or double quotation marks (e.g., ' string' or "string"). If there are 
no spaces, tabs, or linefeeds in a string, the quotation marks are optional. One string subtype 
is enumerated, for which a set of allowable string values is defined. (2) In standard Pascal, a 
sequence of one or more characters, enclosed by apostrophes, representing a value of type 
CHAR (if a single character) or of type PACKED ARRAY [1 .. n] OF CHAR, where n is a 
positive integer equal to the number of array elements. (3) In BiiNTM Pascal, STRING is a 
resezved word, used as a type denoter. 

string list 
In BiiNTM eL, an argument or variable type. String list values are sets of strings, enclosed in 
parentheses (e.g., (stringl, string2, string3). The string values may be 
separated by spaces, tabs, or commas. If a string list contains just one string value, the 
parentheses are optional. 

structured file 
A fue containing records of either fixed or variable length. Structured flies optionally can 
have indexes. Structured files are useful if you need a way to maintain record structures. 
Structured file I/O is typically accomplished using record I/O. A structured file can have 
one of these organizations: clustered, hashed, relative, sequential, or unordered. 

subnet 
Informal term for subnetwork. 

sub net service 
The OS sezvice that provides network-independent communication between nodes within a 
subnet. 

subprogram 
(1) A procedure, function, or subroutine written in any BiiNTM programming language. (2) 
In a form, a processing routine or key catcher. 

subprogram type 
An Ada subprogram specification that can have alternate bodies. 

sub transaction 
A transaction that is contained within another transaction. 

subsystem 
One or more domains that share a common stack (that is, they have a single subsystem ID). 

Support Services 
The OS sezvice area that provides common defInitions and utility packages that are of use to 
all other sezvices. 
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swapping volume set 
A volume set providing external storage for virtual memory. 

symbolic link 
A symbolic link contains a pathname. Symbolic link evaluation retrieves whatever AD is 
stored with that pathname. 

System Configuration Object (SCO) 
A sequence of configuration commands that attach and start configurable objects during the 
booting of the system to put the configurable objects into operable states. 

system SCO 
A sequence of configuration commands that attach and start those configurable objects 
(typically hardware components) required to complete node initialization of the as. 

tag bit 
A 33rd bit that tags each memory word and indicates whether the word contains a valid AD. 
A tag bit of 1 indicates a valid AD. A tag bit of 0 indicates a data word or a null AD. 

tail object 
An object that must be attached to a configurable object before it can become functional. 

temporary file 
A file that is unnamed when created and exists only for the duration of the current job 
(unless explicitly named and saved). 

terminal access method 
One of two currently supported methods for procedural interaction with a tenninal: charac­
ter (Character_Display_AM), or graphics. Contains calls to access the screen and 
input devices. 

terminal service 
The as service that manages teITIlinals and windows. 

time-critical job 
A job that has less stringent time constraints than a realtime job. Time-critical jobs have the 
same priority as realtime jobs, but limited processor claim (they are rescheduled in round­
robin fashion when a time slice expires). They need not run in frozen memory, since their 
time constraints can tolerate page faults. 

time limit 
The total processing time available to a job (and its descendant jobs). When the processes in 
a job exhaust the job's processor claim, the scheduler teITIlinates the job if it has exceeded its 
time limit, or obtains more processor claim if it hasn't (allowing the job to continue). 

time slice 
The amount of processing time assigned to each process in a job in each dispatching cycle. 
(It does not include time spent on intenupts, processor preemption, or waiting at a port or on 
a semaphore). When a process exhausts its time slice, it is generally redispatched with the 
same time slice value. However, each job has a processor claim value that detennines the 
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total processor time available to all the processes in the job. When the job's processes have 
used n time slices and exhausted the processor claim, the job is reexamined by the scheduler 
and either terminated or granted additional processor claim (and the processes resume 
execution). 

timing service 
The OS selVice that manages ~ystem time, timed requests, time computations, and time 
format conversions. 

TM concurrent programming service 
The OS selVice that provides concurrent programming support for advanced type managers. 

TM object service 
The OS selVice that provides object and memory operations for building advanced type 
managers. 

TM transaction service 
The OS selVice that manages transactions within a type manager. 

transaction 
A system object that groups related operations so that either all the operations succeed, or all 
are aborted and undone. 

transaction service 
The OS selVice that provides calls to start and resolve transactions. 

transaction stack 
A per-process stack of transactions. The top transaction on the stack is the default 
transaction for any transaction-oriented operations. 

transport service 
The OS seIVice that provides network-independent communication between nodes. 

type 
A label that distinguishes one kind of entity from another. The type of an entity typically 
determines the entityjs allowed values, allowed operations, and representation. 

type definition object (TDO) 
An object that represents one type of system object. A TDO contains type-specific attribute 
entries for the type. These attribute entries are inherited by all objects of the type. 

type manager 
A program module that conceals the representation of an object type and that provides all 
basic operations for the object type. One module may act as a type manager for more than 
one object type. Several type managers that work closely together to manage some aspect of 
the system (for example, filing) constitute a "selVice". 

type rights 
Rights bits required to invoke certain type manager calls with an object. ADs and virtual 
addresses contain type rights. There are three type rights: use rights, modify rights, and 
control rights. The interpretation of type rights varies for different object types. A type 
manager may also rename the type rights that it uses. 
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type-specific attribute 
An attribute that can only be defined once for an object type. The attribute entry is stored in 
the object type's TOO. All objects of the type inherit the attribute entry. 

Type Manager Services 
The OS service area that provides packages to build type managers, software modules that 
implement new object types and their attributes. 

unique identifier (UID) 
An identification number that is never changed or reused once it is assigned to a particular 
entity. A UID securely identifies the entity for all time and all systems. For example, each 
BiiNTM node is assigned a UID. 

unbounded global object A system object that is not local to any job and that has an un­
bounded lifetime. An unbounded global object can be reclaimed by global garbage collec­
tion when it is no longer accessible via any AD. 

unordered file 
A structured file whose records are organized according to available free space. 

use rights 
One of three type rights. By convention, use rights are required to read an object's state. 

user 
(1) In general, one entity using the services of another. For example, a program is a user of 
system services. (2) The person sitting at the tenninal issuing commands and entering data. 

user interface 
The part of a program that accepts user input, displays messages, and creates output. 

userSCO 
A sequence of configuration commands that attach and start configurable objects (typically 
software modules) of a configuration that are not required to complete node initialization of 
the OS. 

utility 
Program or BiiNTM CL script that is invoked interactively from the CLEX> prompt. It is 
supplied by the system to perfonn a particular service for some group of users. Developers 
may create new utilities. A utility mayor may not have runtime commands. 

utility service 
The OS service that provides system deftnitions, texts, string lists, and long integers. 
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variable 
(1) A datum whose value can change during program execution. (2) In CLEX, a named and 
typed daturil containing a value; also called an environment variable. A variable's mode is 
either "read-only" or "read-write". A variable's type is one of: boolean, integer, pointer, 
range, string, or string list. A variable may be read (and, if "read-write", set) either inter­
actively (using the built-in commands for variables: create. variable, 
list. var iable, remove. variable, set. variable) or procedurally (using the 
environment service). The scope of a variable may be either global or local. Passivated 
variables are stored in variable groups; some groups are predefined for use by CLEX, 
programs, and scripts. Variables are stored and passivated with the 
manage. var iable _groups utility. (3) In FORTRAN, the tenn "variable" does not 
include array elements. (4) In COBOL, a data item whose value may be changed by execu­
tion of the object pro gam. A variable used in an arithmetic expression must be a numeric . 
elementary item. 

variable group 
A group of BiiNTM CL (environment) variables, associated with one or more BiiNTM services, 
programs, or applications. A variable in a variable group is identified by the group name, a 
period, and the variable's name. For example, CLEX uses the eli. (command line 
interface) variable group, which contains the current directory's pathname, command input 
prompt string, and so on. 

version 
(1) In general, a variation of a file that reflects the state of its development. (2) In the BiiNTM 
Software Management System, a member of a version group. A version captures a point in 
the evolution of a fue (object). 

view 
(1) In BiiNTM SQL, a view is a named query that may be used as a table. In effect, views are 
virtual tables derived from the underlying base tables. They do not take up physical space. 
(2) A copy of an image module that makes available only a subset of the procedures defined 
by the image module from which it was derived. Executable programs may be linked to 
views, much like image modules and linker libraries. Views are a fonn of infonnation 
hiding. (3) The visible part of a frame buffer. 

virtual address 
A location within an object, given by a 32-bit byte offset and an AD to the object. A virtual 
address can also be null, referencing no object. An active virtual address contains two 
words aligned on a word boundry. The first word is the offset; the second word is the AD. 

virtual address space 
Up to 258 bytes simultaneously accessible: Up to 232 bytes in each of up to 226 system 
objects. 

virtual memory 
A memory management feature that supports a logical view of memory (for example as a 
collection of varying-size objects) that is distinct from the physical address space. Virtual 
memory requires hardware address translation, which is provided by the CPU. Virtual 
memory also implies support for logical memories larger than the physical memory, with the 
obvious problems being avoided by juggling parts of memory to and from disk. 
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w 

Glossary 

virtual terminal 
A device which, to an application, appears indistinguishable from a physical tenninal. It 
provides a screen-like drawing space for the output of characters or graphics, and a keyboard 
and mouse for input. 

volume 
Logical storage area for storing files and objects. Volumes are members of volume sets. 

volume number 
A sequential number assigned to each volume in a volume set when created that identifies it 
relative to other volumes on the volume set. 

volume set 
A logical disk containing volumes used to store fIles and objects. Volumes of volume sets 
can span multiple physical disk devices. 

volume set name 
Name assigned when a volume set is created. It must be unique on all disk volumes that 
contain the volume set's volumes. 

window 
A portion of a tenninal screen in which I/O can occur. 

word 
A unit of memory containing 32 value bits and an associated tag bit. A word is always 
aligned on a 4-byte boundary. Value bits in a word are numbered from 0 to 31. 

work queue mechanism 
A work queue data structure and two associated interrupt handlers designed to aid device 
driver writers in maintaining and initiating I/O requests for directly-connected devices. 

working set model 
A model for the reclamation of primary memory pages. The working set of a job is dynami­
cally defined as the set of primary memory pages referenced by the job in the last time 
quantum, T, measuring backwards from a given time t. Every T time units the scheduler 
detennines the working set for each running job. Any pages that have not been accessed in 
that time period are returned to a pool of free pages. 

write rights 
A type right required for many devices and opened devices, in order to write or change data 
using an I/O access method. Write rights rename modify rights. 

write rep rights 
Rights bit that must be 1 to write an object's representation. ADs and virtual addresses 
contain write rep rights. 

X-B-41 



I'K~LIN~AK 1: 

X-B-42 Glossary 



$OEO V-4-4 
$status V-4-4 

2-space view 1-1-9 

configure utility VII-7-9 

AD 1-3-2 
_VA 1-3-2 

A 

Access descriptor 1-3-2, II-2-3, VII-I-12 
Access methods IV -1-2 
Access modes 

Indexed-random IV-9-7 
Indexed-sequential IV -9-5 
Physical-random IV -9-4 
Physical-sequential IV -9-3 
structured files IV-9-3 

Access rights 1-1-15 
Activation model II-3-12 

choosing one II-3-14 
Active-onlyobject II-3-6 
AD 1-1-13,1-3-2 

alias VII -1-17 
passive VII-I-17 
retrieving ill -1-8 

AD activation II-3-5 
Address space 

protection 1-1-10 
Age factor VI-3-7 
Alias AD II-3-8 
Alias entry ill-1-2 
Allocating a buffer 1-3-6 
Alternate index IV -8-15 
Application program IV -4-2. V -2-2 

clear and close a fonn V -2-18 
closing record access to a fonn V -2-18 
commands V -2-3 
creating a me-sorting procedure V -2-26 
creating a menu group V -2-13 
creating a pipe V-2-27 
creating a report-printing procedure V -2-27 
creating a sort DDef V-2-25 
creating a window V-2-11 
defining a me V -2-20 
defining a fonn V-2-17 
defining a message V-2-16 
defining a report V-2-22 
de:fming the invocation command V-2-11 
design V-2-4 
displaying a fonn for user input V -2-18 
displaying a message V-2-16 
displaying a read-only fonn V -2-20 
fetching a value from a fonn V-2-18 
form and report DDefs from a me's DDef V-2-5 
forms V-2-4 
getting a menu selection V-2-14 
getting a report's DDef V-2-23 
getting and opening a fonn V-2-17 
initializing a report V -2-23 
installing and enabling a menu group V -2-13 
menus V-2-3 

Index 

messages V -2-3 
modifying afonn V-2-17 
opening a me V-2-20 
opening a report's input device V -2-22 
opening a report's output device V-2-23 
printing a report V-2-24 
processing the invocation command V -2-11 
producing a report from a sorted me V -2-25 
producing a report V-2-21 
reading a data record from a fonn V -2-18 
record access to a fonn V-2-17 
relation to Human Interface Services V-1-2 
reports V-2-4 
spawning concurrent processes V -2-27 
storing data into a fonn's field V-2-19 
updating a me V -2-20, V -2-21 
updating an indexed me V -2-20 
using a menu selection V-2-14 
waiting for concurrent processes . V -2-28 
windows V -2-3 
writing a data record into a fonn V -2-19 

Attribute 
Ada VII-4-3 
ID Vll-4-5 
implementation of VII-4-7 
instance VII-4-5 
new VII-4-5 

Attributes 
OS IV-I-5 
window IV-5-6 

Authority list ill-3-2 
access, illustration ill-3-2 
calls to manage ill-3-9 
changing an object's ill-3-11 
changing the default ill-3-10 
creating ill-3-9 
multiple objects sharing, illustration ill-3-6 
Passive Store Protection: VII-I-18 
using the default ill-3-9 

Authority-based protection ill-3-3 
Authority_List_Mgt ill-3-2 

B 

Banner page IV -6-7 
Base priority VI-3-8 
Batchjob VI-3-6 
Batch process VI-3-5 
Booting anode VII-7-3 
Buckets IV -7-4 
Buffer IV -2-3 

allocating 1-3-6 
Building 

indexes IV-8-14, IV-8-15 
Byte_Stream_AM.Ops IV-4-16 

c 
Call Stack 

trimming VII-5-5 
Canonical pathname ill -1-7 
Character display devices IV -5-2 

INDEX 

1 



Character display I/O 
input model IV-S-4 
output model IV -5-4 

Character fields V -6-5 
Character tenninal user agent IV -4-15 
Character tenninaIs IV -4-3 
Character Display AM IV-S-2, V-5-3 
Character-Display -AM.Ops IV-4-18,IV-S-2 
Character-Terminal Mgt IV-4~ 
CL variables -V-4-2 -
CL Defs V-3-2 
Clearinghouse 1-1-11, ill -1-5 
Cluster JX-I-8 
Command 

alternatives V-3-12 
arguments V -3-8 
control options V-3-9 
flIe V-3-4 
history V -3-3 
named arguments V -3-8 
names V-3-7 
positional arguments V -3-8 
sets V-3-7 
Unix conventions V -3-4 

Command language variables V -4-2 
active memory buffers V -4-3 
active memory V -1-9 
buffers V-I-10 
built-in. variable commands V-I-1O 
concepts V -1-9 
creating a variable V -4-8 
creating V -1-11 
displaying variable names V -4-6 
evaluation of V -1-10 
job variables V -1-10, V -4-3 
local variables V-1-10, V-4-3 
passive store V -1-9 
reading a value as a string V -4-7 
reading a value V -4-5 
reading V -1-11 
removing a variable V -4-8 
setting a value from a string V -4-7 
setting a value V-4-5 
setting V -1-11 
variable groups V-4-3 

Command name space ill-4-2 
Command service V-1-6, V-1-8, V-3-2 

program-defmed commands V-1-7 
types of commands V -1-7 
use of command defmition V -1-7 

Command Execution V-1-8, V-3-2 
Command-Handler V-3-2 
Commands V-I-7, V-3-2 

2. 

built-in control V-3-5 
built-in runtime V -3-5 
defming help messages V -3-11 
defIDing invocation V-3-13 
defIDing runtime V-3-4, V-3-14 
defIDing V-1-8, V-3-1O 
entering runtime V-3-12 
executing from program V -3-16 
processing arguments V-3-15 
processing runtime V-3-16 
reading as text V-3-16 
reading from devices V -3-4, V -3-11 
reading invocation V-3-14 
record access V -3-4, V -3-12 
runtime V-3-7 
startupflIe V-3-12 
syntax V~1~7 

types of V-3-4 

f'.KELIMlNARY 

Concurrency IV-1-3.IV-1O-3 
Concurrent program VI-2-2 
conditional P VI-I-17 
Configurable Object (CO) VII-7-S 
Configurable object VII-7-6 
Configuration VII-7-2 
Configuration attribute VII-7-5 
Configuration.Ops.Attach VII -7-6 
Configuration.Ops.Start VII -7-7 
Control break V -8-5 
Control group V -8-5 

field V-8-S 
footings V -8-9 
headings V -8-9 
hierarchy V -8-5, V -8-8 

Cpu scheduling VI-3-3 
Create call, example VII-3-9 
create. form V-6-4, V-7-6 
create. report V-8-7 
create. standard form V-I-5 
create. standard-report V-I-6 
create. variable -V-I-I0 
Creating 

flIes IV-8-12 
Current record pointer (CRP) IV -9-2 
Cursor IV-5-4 

D 

Data 
Abstraction VII-1-2 

Data areas 
primary IV-7-3 
secondary IV-7-3 

Data defmition (DDet) 
defining an index key DDef IV-8-12 
record DDef IV -8-6 

Data fields V -6-9 
Data Definition Mgt V-I-4, V-1-11, V-1-14, V-1-16, V-8-7 
Date flcld V -6-6 -
DDefs V-I-4 
DDF Utility Support V-I-4 
Deadlock IV-I 0: 10, VI-I-19 
Deallocation 

Deallocating Passive Versions VII-2-10 
Explicit VII -2-10 
Job Tennination VII-2-1O 

Debug object VI-I-7 
Default fonnats V -6-7 
Default transaction ll-4-3 
define. standard form V-1-I4 
define • standard-report V-1-I6 
Defmition V-I-4 -
destination V-6-20 
Destination path register V-7-10 
Destroy call, example VII-3-11 
Device IV-1-2 

closing IV -2-2 
opening IV -2-2 

Device class IX -1-4 
Device driver IX-I-4 
Device manager IX-1-3, IX-l-4 
Device object IX-I-3 
Direct mode IV -6-3, IV -6-8 
Direct printing IV -6-9 
Directories 

protecting ill -1-5 
Directory ill-1-2 

creating a directory ill-2-2 

Index 



deleting a directory entry ill-2-4 
listing directory contents ill-2-5 
node's default directories ill -1-8 
retrieving a directory AD from process globals ill-2-7 
retrieving an AD in a directory ill-2-4 
standalone ill-l-IO 
storing a directory entry ill-2-3 
transactions and m -1-10 
using a pattern to fllter directory contents m-2-7 
valid entry names ill-I-2 

Directory entry 
alias entry ill-I-2 

Dirty read ll-4-5 
Dispatching VI-3-4 
Distributed system 1-1-8 
Domain object VI -1-4 

E 
edit. form V-I-5, V-I-14, V-6-4 
edit.key map V-I-6 
edi t. repO'rt V-I-6, V-I-16, V-8-7 
End-of -flle IV -2-3, IV -9-9 
Entry name 

valid names ill-I-2 
Enumeration 

overlaid V -6-8 
scattered V -6-8 

Environment service V -1-8 
Environment Mgt V-I-9, V-4-2 
Error II-5-2 -
Error decision V -8-13 
Evaluation ill-3-6 

during Retrieve, example, illustration ill-3-8 
during Retrieve, illustration ill-3-7 

Event VI-1-12 
establishing a handler for VI -2-10 
handler VI-1-12 
signaling an VI-2-9 
signaling VI-I-12 
table oflocal event values VI-I-16 
waiting for VI-2-11 

Event clusters VI-I-12 
global VI-I-12 
local VI-1-12, VI-I-16 

Event_Mgt VI-1-12, VI-2-3 
Example program 

data flles V -2-6 
menus V-2-6 
overview V -2-5 
processing V -2-9 
setup V-2-9 
source code mes V -2-8 
tennination V -2-10 

Excape character V -8-9 
Exception II-5-6 

recovering from 1-3-8 
Exception handler 1-3-8 

F 

Fault tolerance 1-1-5 
OS support for 1-1-5 

File access modes 
indexed-random IV -9-19 
indexed-sequential IV -9-20 
physical-random IV-9-17 

~ physical-sequential IV -9-18 

Index 

r.l'-~L.l..ln.J.1,.dA ... 

File descriptors 
index descriptors IV -7-9 
logical file descriptor IV -7-8 
physical fIle descriptors IV -7-8 

File organization IV -7-4 
Files 

creating IV-8-12 
nontransaction-oriented flles IV-I 0-3 
primary data area IV-7-3 
secondary data area IV-7-3 
stream IV-7-2 
structured IV-7-2. 

Fonn V-6-2 
annotated V -1-13 
CL variables V-7-3 
contraction V -6-13 
creating V -1-13 
defIning V-I-14 
elements V-I-14 
example V-I-12 
executable V-6-3, V-7-2 
initial values V -7 -8 
using V-1-13 

Fonn DOef V-6-4 
Fonn description V-7-2 
Fonn elements V -6-4 
Fonn service V-I-12, V-1-13 
Fonn sheet V -6-5 
form. decimal character V-8-10 
Form Handler -V-1-13 
Fonnat string V-7-4, V-8-9 
Fonns V-6-12 
Frame buffer IV -5-2, IV -4-2 
Frozen memory 1-1-11 
Full patbname ill-l-6 

G 

Garbage Collection 
Global VII-2-lO, VII-2-13 
Local VII-2-10 
setting/changing local VII-5-5 
starting local VII-5-5 
stopping local VII-5-6 

Garbage collector (GCOL) VII-2-11 
Global debug table (GDT) VI-1-3 
Graphics tenninal user agent IV -4-15 
Graphics tenninals IV -4-3 
Group V-6-9 

H 

deployed V -6-10 
instances V -7 -11 

Handler object VI -1-8 
Handling recoverable exceptions 1-3-8 
Head object VII -7-6 
High-level scheduling VI-3-3 
Human Interface Services V -1-2 

features V -1-4 
utilities V -1-4 

"",.'i, . 

3. 



I 

I/O message IX-I-5 
I/o scheduling VI-3-9 
ID m-3-3 

calls to manage m-3-9 
changing an object's owner m-3-11 
contents of ill-3-4 
illustration m-3-4 
record IV-7-3 
type rights for ill-3-5 
user ID m-3-11 
when first created m-3-9 

ID list m-3-3. ill-3-4 
illustration m-3-5 

Identification Mgt m-3-2 
Image module VI-I =2 
Import 1-3-6 
Importing operators 1-3-5 
Incident IT-5-2. IT-5-4 
Incident code IT-5-4 
Independent transaction IT-4-6 
Index 

b-tree IV-7-4. IV-8-3 
defining a key DDef IV -8-12 
hashed IV-7-4, IV-8-3 
index descriptors IV -7-9 
organization key IV -7 -7. IV -8-3 
perfonnance IV -8-5 

Indexed-random access IV -9-7 
Indexed-sequential access IV -9-5 
Indexes 

alternate IV -8-15 
building IV-8-14. IV-8-15 
organization IV -8-14 

Initial age VI-3-7 
Input focus IV -4-2 
Instruction object VI-l-6 

Optimized Handling of Vll-2-13 
Interactive job VI-3-6 
Interactive process VI-3-5 
Interlanguage calling conventions V-6-13 
Intetprocess communication VI -1-12 
Interrupt reply procedure IX -1-6 
Is call. example Vll-3-8 

J 
Job VI-I-9. VI-2-2 

and multiprocessing 1-1-4 
batch VI-3-6. Vll-2-12 
interactive VI-3-6. Vll-2-12 
real-time VI-3-6. Vll-2-12 
time-critical VI-3-6. Vll-2-12 

Job variables V-I-I0 
Job Admin VI-l-ll 
Job:=Mgt VI-I-9. VI-l-11 , VI-3-5 

K 

Key catcher V -7-11 
Key catchers V-6-15 
Key list V-6-19, V-7-11 

4 

L 

line end decision V-8-13 
list. variable V-I-I0 
Local Address Space 

getting infonnation about Vll-5-6 
Local variables V -1-10 
Locking area IT-3-15 
Locks 

acquiring IV-I 0-6 
escalating IV-I 0-7 
lock modes IV-I0-5 
opened devices IV-I 0-11 
releasing IV-I 0-7 
transactions IV-I0-2 

Logging 1-1-6 
Logically delete Vll-2-10 
Long integer IT -1-4 

illustration IT-I-2 
using a literal IT -1-7 

Long-tenn logging IV-I 0-11 
Long Integer Defs IT-I-8 
Low-level scheduling VI-3-4 

M 

make. script V-I-7. V-3-4 
manage. commands V-I-5. V-3-2 
manage. messages V-I-6 
manage. variable group V-I-5. V-I-9 
Master AD IT-3-7.m-=-I-3 

restrictions IT-3-8 
transferring mastership IT-3-9 

Medium-level scheduling VI-3-5 
Memory 

active Vll-1-16 
Compaction Vll-2-13 
control Vll-5-2 
monitor Vll -5-2 
Pool VIT-2-4 
Primary Vll-2-5 
Secondary Vll-2-5 
shared over distributed system 1-1-3 
Virtual Paging Vll-2-12 

Memory address 
overlay 1-3-5 

Memory Allocation 
Frozen Vll-2-7 
Nonnal Vll-2-7 

Memory scheduling VI-3-9 
Memory type VI-3-7 
Menu V-I-H. V-5-2 

checking an item V -5-7 
defining V -1-11 
getting a menu selection V-5-6 
group V-I-12 
help V-I-12 
interactions V -1-11 
item numbers V -5-3 
item V-I-12 
reading V-I-12 
selecting V -1-12 
title V-I-12 

Menu group V-5-2 
creating a DDef V-5-4 
defining V-5-4 
disabling V -5-7 
enabling V -5-6 
installing V-5-5 

Index 



removing V -S-S 
Menu seIVice V-I-II 
Menus IV -4-13 
Message ll-S-3 
Multiple activation ll-3-12 

N 

N-space view 1-1-9 
Name space m-4-2 

changing command name space in process globals m-4-4 
changing command name space in user prome m-4-4 
command name space m-4-2 
creating m-4-3 
reading directories in a m-4-2 

Name Space Mgt m-4-2 
Named notation V -3-S 
Naming'domain m-1-6 
Networkofpaths V-6-20, V-7-9 
next_path_element V-6-14, V-6-20, V-7-10 
Non-stop computing I-l-S 
Nontransaction-oriented mes IV-I 0-3 
Null element V -6-9 
Number 

record IV-7-3 
Numeric fields V -6-6 

o 
Object 1-1-13, IT-2-2, VII-1-2 

Activation VIT-2-12 
active-only VII-3-8 
Attributes VII-l-6 
Bipaged VII-2-8 
Countable Global VII-2-9 
debug VI-1-7 
Descriptors VTI-2-5 
domain VI -1-4 
Embedded VII-2-S 
generic ll-2-4, VII-1-14 
Global Vll-2-9 
handler VI -l-S 
How Objects Work Vll-I-5 
instruction VI -1-6 
Local Vll-2-9 
outside environment VI-I-4 
Paged Vll-2-S 
program VI -1-3 
Protection Vll -1-6 
public data VI -1-6 
Simple Vll-2-S 
Sizes Vll-1-S 
stack VI-l-6 
static data VI-1-S 
Table Vll-2-S 
type VII-3-2 
Types Vll-1-S 
Unbounded VII-2-9 
Why use Vll-1-2 

Object activation IT-3-4 
Object passivation IT-3-5 
Object tree II-3-9 
Object versions ll-3-3 
Opened device IV -1-2 
Option field V -6-7 
Organization index IV -S-14 
OS service 

building a new 1-1-13 

Index 

Outside environment object (OEO) VI-l-4 
Overflow 

recovering from 1-3-7 
Overlapped windows IV -4-7 
Overlay I-3-S 

p 

p VI-l-17 
Package Vll-4-3 

type-specific instance of Vll-4-3 
Package-level variable 1-3-3 
Page 

footer V -S-4 
Frame Vll-2-4 
header V -S-4 

Page body area V -S-3, V -S-4 
Page footings V -S-9 
Page heading V -S-9 
Page table (PT) Vll -2-S 
Page table directory (PID) Vll-2-S 
Paired calls 1-3-9 
Passivation dependencies ll-3-6 
Passive AD II-3-7 

as universal identifier IT-3-l0 
Passive object 

characteristics IT-3-10 
copying II-3-20 
creating IT-3-16 
destroying TI-3-19 
getting infonnation IT-3-22 
lifetime II-3-9 
requesting an update IT-3-lS 
updating IT-3-lS 

Passive store IT-3-l, VTI-1-16 
default behavior IT-3-1S 
for generic objects IT-3-l0 
transaction support IT-3-14 
type manager support IT-3-lS 

Passive store attribute IT-3-1S 
Physical tenninal IV-4-2 
Physical-random access IV -9-4 
Physical-sequential access IV -9-3 
Pile V-6-l0 
Pipe VI-1-14, VI-1-19 

connecting processes with a VI-2-12 
Pipe_Mgt VI-I-IS, VI-2-3 
Port mechanism 1-1-11 
Positional notation V -3-S 
Pragma 

bind Vll-4-S 
package_type Vll-4-6 
~ckage_value VIT-4-6 

Pragma bind VII-3-S 
Primary data area IV-7-3 
Print 

area IV-6-4 
delays IV -6-7 
device IV -6-3, IV -6-S 
me IV-6-S 
position IV-6-4 
tennination message IV -6-7 

print. file V-S-ll 
Printer IV -6-12 

adding IV-6-12 
list IV-6-3 
type IV-6-S 

Printinfo IV -6-S, IV -6-12 
Priority VI-3-4 

:"}'.:t 

5.L~ 



base VI-3-8 
resource VI-3-8 
running VI -3-8 
SSO VI-3-8 

Process 1-1-11, VI-r·9.VI-2-2 
batch VI-3-S 
creating a VI-2-S 
getting information about VI-2-7 
interactive VI-3-S 
real-time VI-3-S 
suspending and resuming VI-2-7 
tenninating a VI-2-8 
time<ri.ti.cal VI-3-S 

Process globals 1V-1-9, VI-I-I0 
getting an enuy VI-2-4 
retrieving IV -2-4 
setting an entry VI:.24 
table of values VI-I-ll 

Process Admin VI-l-ll 
Process-Mgt VI-I-lO, VI-2-3 
Process ~ Mgt Types VI-l-IO, VI-2-3 
Processingroutitle V-7-l0 
Processing routines V -6-14 
Processor 

claim VI-3-S 
multiple 1-1-2 
preemption VI-3-4 

Program VI-I-2 
deflnition VI-I-2 
execution VI -1-9 
invocation VI-I-8 
module Vll-3-2 
structure VI-I-2 

Program object VI-I-3 
Program Mgt VI-I-2, VI-1-9 
Protected_Can, pragma example Vll-3-14 
Protected_retum, pragma example Vll-3-14 
Protection 

Memory Vll-l-3 
system object I-I-IS 

Protection set ill-3-5 
Public data object VI -1-6 
Public type, example Vll-3-4 

R 

Rank IV-6-3, V-6-11 
Read lock IT-4-S 
Real-time job VI -3-6 
Real-time process VI-3-5 
Record 

access modes IV -7-9 
DDef layout IV -8-6 
derIDing a DDef IV -8-10 
ID IV-7-3 
number IV-7-3 
record id IV -9-16 
record number IV -9-16 
size IV-7-3 

Record i/o V -6-4 
deleting records IV -9-14 
inserting records IV-9-13 

Record ID IV-7-3 
Record number IV -7-3 
Record print layout V -84, V -8-8 
Record size IV-7-3 
Record AM.Ops IV4-17 
Records -IV-7-3 
Recovering from record overflow 1-3-7 

PRELIMINARY 

Recovery IV-I 0-3, IV-I 0-11 
Recovery agent lX-1-8 
Reference Counting VIT-2-l0 
Region V-6-lS, V-7-11 
Releasing 

locks lV-lO-7 
remove. variable V-l-lO 
Report V -8-2 

defming V-1-16 
description V -8-6 
details V-1-16 
example V-I-IS 
footing V -8-3 
footings Vo 80 9 
fonnat V-I-IS 
heading V -8-3 
headings V -8-9 
parts V-I-16, V-8-2, V-8-6 
printing V -1-17 

Report selVice V -1-15 
Representation of objects 1-3-2 
Resize rule IV 4-10 
Resource priority VI-3-8 
Resource-driven priorities VI-3-7 
Rights VIT-1-12 

representation 1I-24, Vll-3-2 
type IT -24 

Rights evaluation ill -3-6 
Root transaction IT 44 
Running priority VI-3-8 

s 
Scheduling 1-1-4 

cpu VI-3-3 
high-level VI-3-3 
I/O VI-3-9 
low-level VI-34 
medium-level VI-3-5 
memory VI-3-9 

Scheduling service object (sso) VI-3-6 
Screen flelds V -6-5 

protected V -6-9 
Secondary data area IV -7-3 
Semaphore VI -1-17 
Semaphore Mgt VI-2-3 
Service class -VI-34, VI-3-6 
Service conflguration attribute Vll-7-5, Vll-7-6 
Session VI-I-9 
set. variable V-I-tO 
Shared data structures 

locking VI-2-13 
Shared queues IX-I-8 
Sheet elements V -6-5 
Short-tenn logging IV-I 0-11 
Single activation ll-3-14 
Size 

record IV-7-3 
Spool 

device IV -6-5 
ftle 1V-6-3 
queue priority IV -6-3 
queue IV-6-3 

Spooled mode IV -6-3, IV -6-8 
SSO priority VI-3-6, VI-3-8 
SSO Admin VI-3-6 
SSO -Types VI-3-7 
Stack object VI -1-6 
Standalone directory ill -1-10 

Index 



Standard report V -8-8 
Static data object VI-1-S 
Storage 

Claim VII-2-7 
Stream files IV -3-2 

copying IV -3-6 
creating temporary files IV-3-7 
creating IV -3-S 
deleting IV -3-6 
emptying IV -3-6 

String list II-I-2 
creating a string list II -1-6 
illustration II-I-2 
invalid (ovedlow) II-I-3 
reading elements from II -1-6 

String List Mgt II-l-6 
Structured fIles -

access modes IV -9-3 
Subfonn V -6-9 
Subprogram-level variable 1-3-3 
Subtransaction II -4-4 
Subtransactions 

locking IV -10-8 
Swapping memory' 1-1-10 
Symbolic key V-6-16 
Symboliclink m-I-4,m-S-2 

illustration m-S-2 
Synchronization 1-1-4 
system 1-3-2 
System components V11-7-S 
System Configuration Object (SCO VII -7-4 
System Configuration Object (SCO) V11-7-8 
System object 1-1-14 
System SCO VII -7-8 
System Service VII -4-4 
System variable groups V -1-10 
system Defs 1-3-2 
system:=exceptions 1-3-3 

T 

Tab bit II-2-3 
Tail object VIT -7-6 
TOO VII-3-3 

as stored object V11-3-8 
Temporary files IV -3-4 

creating IV-3-7 
Tenninal attributes IV -4-S 
Terminal Defs IV-5-2 
terminal-input V-6-15, V-7-1O 
Tenninals -

character IV -4-3 
graphics IV -4-3 

test. form V-7-6 
Text II-I-3 

declaring a constant II -1-4 
illustration IT -1-2 
invalid (ovedlow) II-I-3 
procedure with text result IT -1-5 
recovering from ovedlow 1-3-7 
using a literal IT -1-4 

Texts V-6-5 
Time limit VI-3-S 
Time slice VI-3-7 
Time-critica1job VI-3-6 
Time-critica1 process VI-3-5 
Timestamp conflicts IT -4-6 
Transaction II -4-1 

and job tennination II-4-6 

Index 

coding tules II-4-4 
deadlock avoidance II-4-6 
independent transaction II-4-6 
locking II-4-S 
recovering from timestamp conflicts 
timeouts II-4-S 
using only when needed II -4-7 
using II-4-6 

Transaction stack II-4-3 
Transactions 1-1-7 
Translation tables V -7-6 
trigger key V-6-IS, V-7-11 
Type 1-1-13, II-2-3 

Manager VII-I-13, VII-3-2 
lDlchecked conversion 1-3-3 

&-c-IV {)~£d 
,,, .. F.-IV !)::J't1JO'.>:1l 

Z-t·ri ,tIrti(l!1JJ' 

:n~!~ .... " ~~i:~~~I :\?~)(n<i 
::<>1v .r.bl!~d 

';.:. ,";' '5,~;~~1~)}~\~' i~:,:f;:~::j~ 
" ",'" ". : .. 1"110": ~~ 

;. "'~' .~. / , .... ;.:; ~ r.~.l~.r~~ .' .. : .. ~;~ 

:>' ·1'l ji~:i;Ji": .. ,r',,"."! 

. : ;,i!l"';' :' .~~ t f':,; }~t.;.< 

~ :::::s ~-;i~:!!'!!ction VII_3~,3~.:·L -~;'~=:, ~.~. j~~i;~~:;-'. 
Type rights I-I-IS 

evaluating rights to an object m-3-6 
Typemgr_Support VI-I-18 

u 
Unchecked conversion 1-3-3 
unchecked conversion 1-3-4 
Update VII-3-13 
User IV-4-2 
User agent IV-4-1S 
User variable groups V-1-10 
User Mgt m-3-2 
Using paired calls 1-3-9 

v 
v VI-I-17 
Variable 1-3-3 
Variables V -1-9 
View IV-4-2, IV-S-2. VI-I-2 
Virtual address 1-3-2 
Virtual memory VII-2-2 
Virtual tenninal IV -4-2 
Volume set m-l-6 

Filing VII-2-4 
mirrored 1-1-6 
Swapping VII-2-4 

w 
Window IV -4-2, IV -S-2 

mput model IV 4-6 
output model IV -4-7 

Window attributes IV-S-6 
Window coordinates IV-4-4 
Window service V-I-II 

I' 

.•. • :"'i 
... " ~ .. , ..... 

~~ ~ ,#1',/ X~:rLtr·.)~~·.:··~ 

nt.,ili..:'.: ~ ·.~·,:-tl ~ 

;" -~;~!.',' ·~]lJ·;·'· i.~:~ 

~: ~\' :-;.O!t.:ri::";"l ~ ~ 

,,: .; f,dc~ .r!l.~···:,;' t· ~} 

:. ~ E. "..i rh7 ~. 7. 

.. )" 

:, 1· r',,'n hi .\.~O':I'r: 
Window Services IV-4-2.IV-S-2, V~S~3 or :'}CL1":lJf! L.:;;l,;' 

Working set VI-3-9 
Write lock II-4-S ·.-·6··· 

,'];,,;.;:)51 :::;,-:>; 
~:~ '.~ \1X.~'";' gr~':'~·.\:~:;;' :.:: 

: .... '1\""_ 'i.l-;- .z:~.r ~:-~\..";~.,; .. , I. 

J;;o'(d ;;;n:q t·:, :;.;< 
'> ~ ... \lJ :j~:i~ tno:)~5i' 

:·_:: .... ···.1:j' ~;.aO.r~~L~. r)":5c!']::':' 

"£-r.V1':"'" ebJ:':.)o.H 
.~ ;-. 7t ):':;~1 In~Y!·~ ~. rt n:1V().:,)!;;'"' 



CJ.\.r..L.lIVllNAK.Y 

Index 
8 



We'd like your comments ... 

Your comments help us produce better documentation. 
Please fill out the form on the reverse of this card, then fold 
it, tape it shut, and drop it in the mail. (Postage is free if 
mailed within the United States.) We will carefully review 
your comments. All comments and suggestions become the 
property of BiiNT~ 

322073-001 

Fold here 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 226 

POSTAGE WILL BE PAID BY ADDRESSEE 

BiiNTM 
Technical Publications Department 
2111 NE 25th Ave. 
Hillsboro, OR 97124-9975 

HILLSBORO, OR 

NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 



Bii.~ 

Please use this form to help us evaluate this manual and improve the quality of future versions. Mailing instructions 
are on the other side of this form. . 

If you want to order publications, see Page ii of this manual. 

Manual Title: ______________________ Revision Number (Page ii): _____ _ 

Please fill in the squares below with a rating of 1 to 10, with 1 being worst and 10 being best: 

] Technical Gompleteness 

] Technical accuracy 

] Readability 

] Organization 

If you gave a 4 or lower in any category, please explain here: 

] Usefulness of material for your needs 

] Quality and relevance of examples 

] Quality and relevance of figures 

Please list any suggestions you have for improving this manual: 

Please list any technical errors you found: 

Please tell us your name and address. (If you would like us to call you for more specific comments about this book, 
please list your phone number as well.) 
Name: _______________________________________________________ _ 

Address: 

Phone (Optional): __________________________________ _ 

Thank you for taking the time to fill out this form. 


