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10.2.10 JOBUSER 

The JOBUSER function takes two INTEGER variable arguments. The invocation 
takes the form: 

JOBUSER(Project,Programmer)i 

It returns in Project the project number (in decimal) you are logged into, 
and returns in Programmer the programmer number (in decimal) you are logged 
into. 

10.2.11 LOOKUP 

The LOOKUP function returns a TRUE or a FALSE depending on whether the 
specified file exists. The invocation takes the form: 

LOOKUP(fiLe-identifier)i 

where fiLe-identifier is the fiLe variabLe associated with the AMOS fiLe you 
are Looking for. Since several fiLe procedures generate an error if the 
fiLe specified to them aLready exists (e.g., OPENO, CREATE), whiLe other 
procedures generate an error if the fiLe doesn't exist, doing a LOOKUP 
before one of these procedures is a good idea. For example: 

PROGRAM LookForIti 

VAR FiLeID: FILE OF CHARi 
Target : STRING; 
Query CHARi 
X : INTEGERi 

BEGIN { LookForlt } 
WRITE('Enter the fiLe you want to write to: I); READLN(Target)i 
X := FSPEC(FiLeID,Target,'DAT')i 
IF LOOKUPCFiLeID) 
-THEN 

---sEGIN 
WRITE('That fiLe aLready exists. Destroy it? (Y or N): I); 
READLN(Query); 
.!£.Query = 'N' THEN !!!!.(PROGRAM); 
ERASE(FiLeID); 
WRITELNC'FiLe erased.') 

END; 
OPENOCFiLeID); 
WRITELN('FiLe ',Target,' opened for output.') 

END { LookForIt }. 

The program above checks to see if the file specified by the user aLready 
exists. If the fiLe exists, the user is asked to decide whether or not to 
save the fiLe, or get rid of it and start a new one of that name. 
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10.2.12 OPEN 

The OPEN procedure opens a sequentiaL fiLe for input or output, or opens a 
random fiLe for both input and output. The invocation takes the form: 

OPEN (fiLe-identifier, fiLespec, mode); 

where fiLe-identifier is a fiLe variabLe, and fiLespec is a vaLid AMOS fiLe 
specification. Mode may be INPUT, OUTPUT, or RANDOM, and specifies whether 
the fiLe is to be a sequential file used for input or output, or (in the 
case of RANDOM), whether it is to be a random file used for input and output 
both. If you are using OPEN in OUTPUT mode, it deLetes the specified fiLe 
if it aLready exists. Default extension is .DAT. For exampLe: 

OPEN (INP, 'TEST', RANDOM); 

associates the AMOS file TEST.DAT with the file-identifier INP, and opens 
the random file for input and output. Most of the sampLe programs in this 
chapter use the OPEN procedure. 

NOTE: OPEN in INPUT or RANDOM mode inputs the first record into the buffer 
variable. 

10.2.13 OPENI 

OPENI is a variation of the OPEN procedure; it opens a sequential fiLe for 
input. The invocation takes the form: 

OPENI(file-identifier); 

where fiLe-identifier is a file variable associated with the AMOS file you 
want to open. If the fiLe does not exist or if the fiLe-identifier has not 
been associated with an AMOS fiLe (via an FSPEC or SETFILE) OPENI generates 
an error. OPENI inputs the first record of the fiLe into the buffer 
variable. 

10.2.14 OPENO 

OPENO is a variation of the OPEN procedure; it opens a sequentiaL fiLe for 
output. The invocation takes the form: 

OPENO(fiLe-identifier); 

where fiLe-identifier is the fiLe variabLe associated with the AMOS fiLe you 
want to open. If the file already exists or if the file-identifier has not 
been associated with an AMOS fiLe (via FSPEC or SETFILE), OPENO generates an 
error. 



INPUT/OUTPUT FUNCTIONS AND PROCEDURES Page 10-26 

10.2.15 OPENR 

OPENR is a variation of the OPEN procedure; it opens a random fiLe for input 
and output. The fiLe must exist, and may not aLready be open. The 
invocation takes the form: 

OPENR(file-identifier); 

where fiLe-identifier is the fiLe variabLe associated with the AMOS fiLe you 
want to open. 

NOTE: OPENR inputs the first record of the fiLe into the buffer variabLe. 

10.2.16 PFILE 

The PFILE procedure dispLays on your terminaL the 
associated with the specified fiLe-identifier. 
form: 

PFILE(fiLe-identifier)i 

AMOS fiLe specification 
The invocation takes the 

where fiLe-identifier is a fiLe variabLe associated with the AMOS fiLe whose 
specification you want to see. (SeveraL of the sampLe programs in this 
chapter use PFILE.) 

10.2.17 RAD50 

The AMOS system stores much of the information used by the fiLe system in a 
speciaL form, caLLed "RAD50." RAD50 compresses three bytes of ASCII data 
into two bytes of numeric data. The RAD50 procedure converts a string into 
RAD50 form. This is necessary if you are going to use the SETFILE 
procedure, since SETFILE expects severaL of its arguments in RAD50 form. 
For exampLe, if you are pLanning to use SETFILE to change the fiLename of an 
AMOS fiLe specification, you wiLL do a GETFILE to get that specification: 

GETFILE(TheFiL6,Dev,Unit,FiLnam1,FiLnam2,Ext,Proj,Prog )i 

The eLements Dev, FiLnam1, FiLenam2, and Ext are returned in RAD50 form. 
Now, you wiLL do a SETFILE to change the FiLename: 

SETFILE(TheFiLe,Dev,Unit,RAD50('NEW'),RAD50('NAM'),Ext,Proj,Prog)i 

Leaving the rest of the eLements as they were. 
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10.2.18 RENAME 

The RENAME procedure aLLows you to rename an AMOS file. The invocation 
takes the form: 

RENAME(file-identifier,newname); 

where fiLe-identifier is a fiLe variabLe associated with the AMOS fiLe you 
want to rename, and newname is a string variabLe or a string literaL. For 
exampLe, if the AMOS fiLe CURRNT.DAT is associated with the fiLe-identifier 
AccountsFile: 

RENAME(AccountsFiLe,'BACKUP.LST'); 

renames the AMOS file CURRNT.DAT to BACKUP.LST. By varying the fieLds you 
supply to RENAME, you can rename just the extension, just the filename, or 
both. For exampLe, if the AMOS fiLe OLDDAT.DAT is associated with the 
fiLe-identifier MailBox: 

RENAME(MailBox,'.BAK'); 

~enames OLDDAT.DAT to OLDDAT.BAK, and 

RENAME(MaiLBox,'ARCHIV'); 

renames OLDDAT.DAT to ARCHIV.DAT. 

10.2.19 SEEK 

The SEEK procedure aLlows you to position a file pointer to a specific 
record in a random file for file I/O. The invocation takes the form: 

SEEK(fiLe-identifier,recordnum); 

where fiLe-identifier is a file variable associated with the random file we 
want to access, and recordnum ;s an integer variabLe or constant that 
specifies the number of the record to access. (The first record is record 
#0.) 

REMEMBER: SEEK does not input a record into the buffer variabLe; it just 
positions the file pointer. 

10.2.20 SETFILE 

SETFILE takes the same arguments as GETFILE, but it puts information into 
the fiLe specification. It aLso associates the specified fiLe-identifier 
with the specified AMOS fiLe. The invocation takes the form: 

SETFILE(fiLe-identifier, Dev, Unit, File1, FiLe2, Ext, Proj, Prog); 
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For example: 

SETFILECNewFile,0,0,F1,F2,RADSO('LST'),0,0); 

The sample above is changing the extension of the AMOS file associated with 
NewFiLe to .LST. NOTE: Specifying a zero for both the project AND the 
programmer number tells AMOS to use the current default project-programmer 
number (the account you are Logged into). Specifying a zero for both the 
device AND the unit number forces AMOS to use the default device 
specification (the device and unit you are logged into). If you specify a 
device (e.g., RAD50('DSK'», you can tell AMOS to use the defauLt unit, by 
specifying a negative 1 for the unit. For a more lengthy example of the use 
of SETFILE, see Section 10.2.8, "GETFILE." 
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10.3 SAMPLE PROGRAM TO DEMONSTRATE FILE HANDLING 

The program beLow is an exampLe of a programming soLution to a very common 
business probLem: the need for an efficient way of reading in, organizing, 
and maintaining empLoyee information. Our sampLe program beLow uses random 
fiLe techniques to maintain the foLLowing information for a user-defined 
number of empLoyees: name, age, and sex. The empLoyee records are 
maintained in aLphabeticaL order by name of empLoyee. You may add, deLete, 
change, List, or dispLay empLoyee records. 

10.3.1 SampLe Run 

A sampLe run Looks Like this (We wiLL underLine the information that the 
user of the program types in): 

PRUN DEMO [RET] 

< The screen cLears> 

ALphaPascaL Random FiLe Demonstration 

Do you wish to (re-)create empLoyee fiLe? Y (RET] 
How many records to you wish to use? 20 (REU 

< The screen cLears> 

Enter option [A)dd, C)hange, D)eLete, I)nquire, L)ist, Q)uit]: A [RET] 
Last Name = ZUCKER [RET] 
First Name = SUE ELLEN [RET] 
MiddLe InitiaL = R [RET] 
How 0 Ld isSUE ELLEN? 23 [RET] 
Is SUE ELLEN ma Le? !. (RET) 

Enter option [A)dd, C)hange, O)eLete, I)nquire, L)ist, Q)uit]: A[RET] 
Last Name = ARROWSMITH [RET) 
First Name = JACK @iD 
MiddLe InitiaL = C [RET) 

How oLd is JACK? 51 [RET) 
Is JACK ma Le? 1. [Rm 

Enter option [A)dd, C)hange, D)eLete, I)nquire, L)ist, Q)uit]: A [RET) 
Last Name = ALLEN [RET) 
First Name = EDNA (RET] 
MiddLe InitiaL = N (RET] 
How oLd is EDNA? 35 [RET] 

Is EDNA maLe? N (RPT 
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Enter option [A)dd, C)hange, D)eLete, I)nquire, L)ist, Q)uitJ: ~[RET) 

ALLEN, EDNA N: 35 years old, sex: femaLe 
ARROWSMITH, JACK C: 51 years old, sex: maLe 
ZUCKER, SUE ELLEN R: 23 years oLd, sex: maLe 

TotaL of 3 employee(s) 

Enter option [A)dd, C)hange, D)elete, I)nquire, L)ist, Q)uitJ: ~[RET) 
Last Name = ZUCKER [RET) 
First Name = SUE ELLEN [RET) 
Middle InitiaL = R @hlD 
How oLd is SUE ELLEN? 23 [RET) 
Is SUE ELLEN maLe? ~[RET) 

Enter option [A)dd, C)hange, D)elete, I)nquire, L)ist, Q)uitJ: L[RET) 

ALLEN, EDNA N: 35 years old, sex: female 
ARROWSMITH, JACK C: 51 years oLd, sex: maLe 
ZUCKER, SUE ELLEN R: 23 years old, sex: female 

Enter option [A)dd, C)hange, D)elete, I)nquire, L)ist, Q)uit]: Q (RET) 

< The screen cLears> 

Leaving ALphaPascal Random FiLe Demonstration 
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10.3.2 The Program 

PROGRAM EmployeeMaintenance; 

TYPE 
NameRecord = RECORD 

First: STRINGC11J; 
Middle: CHAR; 
Last: STRINGC15J; 

END {NameRecord) ; 

EmpRecType = (Control,Data,Unused); 
EmpRecord = RECORD 

CASE EmpRecType OF 
Data: ( 

Name: NameRecord; 
Age: INTEGER; 
Sex: (Male, Female); 
NextDataRecord: INTEGER); 

ControL: ( 
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FirstDataRecord: ARRAY ('A' •• 'Z'J OF INTEGER; 
FirstUnusedRecord: INTEGER); 

{GLobaL 
VAR 

Unused: ( 
NextUnusedRecord: INTEGER); 

END {EmpRecord) ; 

EmpFiLeType = FILE OF EmpRecord; 

Variables} 
EmpFiLe: EmpFiLeType; 
RecNum, PreviousRecNum: INTEGER; 
ControLRecord: EmpRecord; 

FUNCTION SameNames(Name1,Name2: NameRecord): BOOLEAN; 
{Returns TRUE if Name1 = Name2) 
BEGIN 

SameNames := (Name1.First = Name2.First) 
AND (Name1.MiddLe = Name2.Middle) 
AND (Name1.Last = Name2.Last) 

END {SameNames) ; 

(Changed 30 Ap~il 1981) 
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FUNCTION Find(Name: NameRecord): BOOLEAN; 
{Searches for specified record in EmpFile. 

Returns true if found, leaving fiLe positioned at desired record.} 
BEGIN 

RecNum := ControLRecord.FirstDataRecordCName.Lastt1JJ: 
PreviousRecNum := 0; 
WHILE RecNum <> 0 DO 

BEGIN SEEKCEmpFiLe,RecNum): 
GeT<EmpFi le); 
IF SameNames(Name,EmpFile~.Name) 

THEN BEGIN Find:=TRUE; EXIT(Find) END: 
PreviousRecNum := ReCNum: 
RecNum := EmpFiLeA.NextDataRecord; 

END; 
Fi nd := FALSE; 

END {Find} ; 

FUNCTION Remove(Name: NameRecord): BOOLEAN: 
{DeLetes specified record in EmpFiLe. 

Returns faLse if not found.} 
VAR NextRecNum: INTEGER; 
BEGIN 

Remove := TRUE; 
IF Find(Name) THEN 

BEGIN 
NextRecNum := EmpFiLeA.NextDataRecord: 
EmpFileA.NextUnusedRecord := ControlRecord.FirstUnusedRecord: 
ControLRecord.FirstUnusedRecord := RecNum; 
PUT(EmpFile); 
IF PreviousRecNum = 0 ' 

THEN ControLRecord.FirstDataRecordCName.LastC1JJ 
:= NextRecNum . 

ELSE 
BEGIN 

SEEK(EmpFile,PreviousRecNum); 
GET(EmpFile); 

END; 

EmpFileA.NextDataRecord := NextRecNum; 
PUT<EmpFi le); 

SEEK (EmpFi Le,O>; 
EmpFileA:=ControlRecord: 
PUT(EmpFile); 

END 
ELSE {Name not found} Remove := FaLs~; 

END {Remove} : 

(Changed 30 April 1981) 
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FUNCTION NamePrecedesName(Name1,Name2: NameRecord): BOOLEAN; 
{Returns TRUE if Name1 <= Name2} 
BEGIN 

NamePrecedesName := 
IF Name1.Last <= Name2.Last 

THEN TRUE 
ELSE IF Name1.Last = Name2.Last 

THEN IF Name1.First <= Name2.First 
THEN TRUE 
ELSE IF Name1.First = Name2.First 

THEN Name1.MiddLe <= Name2.MiddLe 
ELSE FALSE 

ELSE FALSE; 
END {NamePrecedesName} ; 

FUNCTION Add(EmpLoyee: EmpRecord): BOOLEAN; 
{Adds specified empLoyee record to EmpFiLe. 

Returns faLse if no room remains to add record.} 
VAR InsertionPointFound: BOOLEAN; NewRecNum: INTEGER; 
BEGIN 

Add := TRUE; 

Page 10-33 

RecNum := ControLRecord.FirstDataRecord[EmpLoyee.Name.Last[1JJ; 
PreviousRecNum := 0; 
InsertionPointFound := (RecNum = 0); 
WHILE NOT InsertionPointFound DO 

BEGIN SEEK(EmpFiLe,RecNum); 
GET(EmpFiLe); 
IF NamePrecedesName(EmpLoyee.Name,EmpFiLeA.Name) 

THEN InsertionPointFound := TRUE 
ELSE BEGIN PreviousRecNum := RecNum; 

END; 

RecNum := EmpFiLeA.NextDataRecord; 
InsertionPointFound := (RecNum = 0); 

END {Search for insertion point} ; 
IF RecNum <> 0 THEN 
IF SameNames(EmpLoyee.Name,EmpFiLeA.Name) THEN 

BEGIN EmpLoyee.NextDataRecord := EmpFiLeA.NextDataRecord; 
EmpFiLe A := EmpLoyee; 
PUT(EmpFiLe); 
EXIT(Add); 

END; 
IF 0 = (NewRecNum := ControLRecord.FirstUnusedRecord) THEN 

BEGIN Add:= FaLse {EmpFiLe is fuLL}; 
EXIT(Add); 

END; 
SEEK(EmpFiLe,NewRecNum); 
GET(EmpFiLe); 
ControLRecord.FirstUnusedRecord := EmpFiLeA.NextUnusedRecord; 
EmpFiLeA:=EmpLoyeeRecord; 
EmpFiLeA.NextDataRecord := RecNum; 
PUT(EmpFiLe); 
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IF PreviousRecNum = 0 THEN 
BEGIN SEEK(EmpFiLe,O); 

ControLRecord.FirstDataRecord[EmpLoyee.Name.Last[1JJ 
:= NewRecNum; 

END 
ELSE 

BEGIN 

EmpFiLe A := ControLRecord; 
PUT(EmpFiLe); 

SEEK(EmpFiLe,PreviousRecNum); 
GEHEmpFiLe); 
EmpFiLeA.NextDataRecord := NewRecNum; 
PUT(EmpFiLe); 

END; 
END {Add} ; 

PROCEDURE CreateEmpLoyeeFiLe(Size: INTEGER); 
~Create/Recreate EmpLoyee FiLe with specified number of empLoyee records} 
VAR X,SizeInBLocks: INTEGER; CH: CHAR; 
BEGIN 

SizeInBLocks := 1 + (Size+1) DIV (512 DIV SIZEOF(EmpRecord»; 
X := FSPEC(EmpFiLe,'EMPFIL','DAT'); 
CLOSE(EmpFiLe); {CLose fiLe if it is open} 
ERASE(EmpFiLe); {Erase fiLe if it aLready exists} 
CREATE(EmpFiLe,SizeInBLocks); 
OPENR(EmpFiLe); 
ControLRecord.FirstUnusedRecord := 1; 
FOR CH := 'A' TO 'Z' DO ControLRecord.FirstDataRecord[CHJ := 0; 
EmpFiLe A := ControLRecord; 
PUT<EmpFiLe); 
FOR X := 1 TO Size-1 DO 
BEGIN EmpFiLeA.NextUnusedRecord:= X+1; 

PUT<EmpFiLe); 
END; 

EmpFiLeA.NextUnusedRecord := 0; 
PUHEmpFi Le); 
CLOSE(EmpFiLe); 

END {CreateEmpLoyeeFiLe} ; 

PROCEDURE OpenEmpFiLe; 
BEGIN OPENCEmpFiLe,'EMPFIL',RANDOM); 

ControLRecord := EmpFiLe A; 
END; 

FUNCTION Yes (Message: STRING): BOOLEAN; 
VAR Answer: STRING; 
BEGIN 

WRITE(Message,' I); READLN(Answer); LCS(Answer); 
IF Answer = 'y' OR Answer = 'yes' THEN Yes := TRUE 
ELSE IF Answer = In' OR Answer = 'no' THEN Yes := FALSE 
ELSE Yes := Yes('?PLease answer yes or no:'); 

END {Yes} ; 
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PROCEDURE Introduction; 
VAR Quantity: INTEGER; 
BEGIN 

CRTC-1,0> ; 
WRITELN (' 
WRITELN; 
WRITELN; 

{CLear Screen} 
ALphaPascaL Random FiLe Demonstration'); 

IF Ves('Do you wish to (re-)create empLoyee fiLe?') THEN 
BEGIN WRITE('How many records to you wish to use? I); 

READLN(Quantity); 
WHILE Quantity < 1 OR Quantity> 100 DO 
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BEGIN WRITE('?PLease enter a number between 1 and 100: I); 

READLN(Quantity); 
END; 

CreateEmpLoyeeFiLe(Quantity); 
END; 

OpenEmpFiLe; 
CRTC-1 ,0); 

END {Introduction} ; 
{Clear screen} 

PROCEDURE GetName(VAR Name: NameRecord); 
{Note: UCS onLy works on strings, and MiddLe is of type CHAR} 
VAR S:STRING[1J; 
BEGIN 

END; 

WITH Name DO 
BEGIN WRITEC'Last Name = I); READLNCLast); UCSCLast); 

WRITEC'First Name = I); READLNCFirst); UCSCFirst); 
WRITEC'Middle InitiaL = I); READLNCS); UCSCS); 
MiddLe := IF S=" THEN ' , ELSE S[1]; 

END; 

PROCEDURE GetEmpLoyeeInfoCVAR EmpLoyee: EmpRecord); 
BEGIN 

WITH Emp Loyee DO 
BEGIN 

END; 

WRITEC'How oLd is ',Name.First,'? I); 
READLNCAge); 
WRITE('Is ',Name.First); 
Sex:= IF VesC' male?') 

THEN MaLe ELSE FemaLe; 

END {GetEmpLoyeeInfo} ; 
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PROCEDURE ShowEmployeeInfo(Employee: EmpRecord); 
BEGIN 

WITH Employee,Name DO 
BEGIN 

END; 
END; 

WRITECLast,', ',First,' ',Middle,': I); 
WRITECAge,' years old, I); 

WRITELNC'sex: ',CASE Sex OF 
Ma l e : ' ma l e' ; 
Female: 'female'; 

ELSE "); 

PROCEDURE Process Requests; 
VAR Option: CHAR; 

PROCEDURE ListEmpLoyees; 
VAR CH: CHAR; Count: INTEGER; 
BEGIN 

Count := 0; 
WRITELN; 
FOR CH := 'A' TO 'z' DO 

BEGIN RecNum:= ControlRecord.FirstDataRecordCCHJ; 
WHILE RecNum <> a DO 

END; 

BEGIN SEEKCEmpFile,RecNum); 
GETCEmpFile); 
ShowEmployeeInfoCEmpFile-); 

END; 

RecNum := EmpFile-.NextDataRecord; 
Count += 1; 

WRITELN; WRITELNC'Total of ',Count,' employeeCs)'); 
END {ListEmployees} ; 

PROCEDURE AddEmployee; 
VAR Employee: EmpRecord; 
BEGIN 

GetName(Employee.Name); 
IF Find(Employee.Name) THEN 

BEGIN WRITELNC'?Employee already on file'); 
EXITCAddEmployee); 

END; 
GetEmployeeInfoCEmployee); 
IF NOT AddCEmployee) THEN WRITELNC'?Not enough room to add'); 

END {AddEmployee} ; 
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PROCEDURE ChangeEmployee; 
VAR Name: NameRecord; 
BEGIN 

GetName(Name) ; 
IF Find(Name) THEN 

BEGIN ShowEmployeeInfo(EmpFile A
); 

GetEmployeeInfo(EmpFile A
); 

PUT (EmpFi Le) ; 
END 

ELSE WRITELN('?Not found'); 
END {ChangeEmployee} ; 

PROCEDURE DeleteEmployee; 
VAR Name: NameRecord; 
BEGIN 

GetName(Name) ; 
IF NOT Remove(Name) THEN WRITELN('?Not found'); 

END {DeleteEmployee} ; 

PROCEDURE Inquire; 
VAR Name: NameRecord; 
BEGIN 

GetName(Name); 
IF Find(Name) THEN ShowEmployeelnfo(EmpFile A

) 

ELSE WRITELN('?Not found'); 
END {Inquire} ; 

BEGIN {ProcessRequests} 
REPEAT 

WRITE( 
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'Enter option CA)dd, C)hange, D)elete, I)nquire, L)ist, Q)uitJ: I); 

READLN(Option); 
CASE Option OF 
'a','A': AddEmployee; 
'c','C': ChangeEmployee; 
'd','D': DeleteEmployee; 
'i','I': Inquire; 
'l','L': ListEmployees; 
'q','Q': EXIT(ProcessReQuests); 
ELSE WRITELN('?Jnvalid option'); 

WRITELN; 
UNTIL FALSE {i.e., until EXIT} 

END {ProcessRequests} ; 

(Changed 30 April 1981) 
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PROCEDURE Termination; 
BEGIN 

CRT(-1,0); {CLear screen} 
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WRITELN('Leaving ALphaPascaL Random FiLe Demonstration'); 
END {Termination} ; 

BEGIN {Prog"ram} 
Int roduct ion; 
ProcessRequests; 
Termination; 

END {Program} • 

10.3.3 Program Organization 

We wouLd just Like to point out that the program above couLd have been 
broken up into moduLes and Linked as separate fiLes. In fact, it wouLd have 
been a good idea to do so. If we were going to break it up, we might 
consider taking the first two gLobal type decLarations and putting them into 
incLude fiLes (see beLow). (For information on incLude fiLes, see Section 
4.3.2.2, liThe IncLude Oottion (SO .") Then we might have made the FIND 
function a module, FIND.PAS. 

10.3.3.1 
TYPE 

10.3.3.2 
TYPE 

The AMOS fiLe NAMREC.INC -
NameRecord = RECORD 

First: STRING(11J; 
MiddLe: CHAR; 
Last: STRING(15J; 

END { NameRecord }; 

The AMOS fiLe EMPREC.tNC -
EmpRecType = (Control, Data, Unused); 
EmpRecord = RECORD 

CASE EmpRecType OF 
Oat a: ( 

Name: NameRecord; 
Age: INTEGER; 
Sex: (MaLe, FemaLe); 
NextDataRecord: INTEGER); 

Cont roL: ( 
FirstDataRecord: ARRAY (·A· •• ·I'J OF INTEGER; 
FirstUnusedRecord: INTEGER); 

Unused: ( 
NextUnusedRecord: INTEGER); 

END {Em pRe cord} ; 

EmpFiLeType = FILE OF EmpRecord; 

(Changed 30 AoriL 1981) 
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10.3.3.3 The AMOS fiLe FIND.PAS -

MODULE FIND; 
{$I NAMREC.INC} 
{$I EMPREC.INC} 

EXTERNAL FUNCTION SameNames 
(Name1, Name2: NameRecord): BOOLEAN; 

EXTERNAL VAR 
EmpFiLe : EmpFiLeType; 
RecNum, PreviousRecNum: INTEGER; 

FUNCTION Find(Name: NameRecord): BOOLEAN; 
{Searches for specified record in EmpFiLe. 
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Returns true if found, Leaving fiLe positioned at desired record.} 
BEGIN 

RecNum := ControLRecord.FirstDataRecordCName.LastC1JJ; 
PreviousRecNum := 0; 
WHILE RecNum <> 0 DO 

BEGIN SEEK(EmpFiLe,RecNum); 
GETCEmpFiLe); 

END; 

IF SameNames(Name,EmpFiLeA.Name) 
THEN BEGIN Find:=TRUE; EXIT(Find) END; 

PreviousRecNum := RecNum; 
RecNum := EmpFiLeA.NextDataRecord; 

Find := FALSE; 
END {Find} ; 





CHAPTER 11 

MISCELLANEOUS FUNCTIONS AND PROCEDURES 

The functions and procedures described in this chapter perform a variety of 
functions such as allowing your programs to position the cursor on the 
terminal screen and manipulating dynamic variables. The functions and 
procedures discussed in this chapter are: 

CHR 
ORD 
PRED 
SUCC 

KILCMD 
NEW 
MARK 
RELEASE 

CRT 

CHARMODE 
LINEMODE 
INCHARMODE 

Convert ASCII value to its character representation 
Returns ordinal number of element in scalar type 
Returns predecessor (i.e., previous item) of scalar type 
Returns sucessor (i.e., next item) of scalar type 

Abort command file execution 
Creates new dynamic variable 
Marks element on the heap 
Releases element on the heap 

Position screen cursor, and enable certain terminal 
display options 
Sets terminal into Charmodei suppresses echoing 
Returns terminal from Charmode to line mode 
Returns Boolean value telling you whether you are 
in Charmode or not 

11.1 BASIC FUNCTIONS AND PROCEDURES 

11.1.1 CHR 

All characters displayed by the computer are members of the ASCII character 
set, and have a number (called the ASCII value) associated with them. The 
CHR function returns the ASCII character associated with a specified ASCII 
value. It accepts a positive, decimal INTEGER argument and returns a CHAR 
result. The function invocation takes this form: 
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CHR(number); 

For exampLe: 

WRITELN(CHR(6S»; 

prints the character A. (65 is the decimaL ASCII vaLue of the ASCII 
character "A".) 

11.1.2 KILCMD 

It is often convenient to set up command fiLes that automaticaLLy invoke a 
series of system commands and PascaL programs. (Remember that a command 
fiLe is a text file; each Line contains data or a valid AMOS file 
specification. To execute the entire set of command and program invocations 
contained in the command fiLe, suppLy just the name of the command fiLe at 
AMOS command LeveL.) 

The KILCMD procedure teLLs PRUN to abort any command fiLe execution. You 
probabLy wiLL use KILCMD if an error occurs that wouLd make continuing the 
execution of the commmand fiLe awkward. The invocation takes this form: 

KILCMD; 

As an exampLe of the use of KILCMD, consider the command fiLe PCL that 
accompanies this reLease of ALphaPascaL. The PCl command fiLe compiLes and 
Links a PascaL source fiLe. Suppose you suppLy to PCL the name of a ~ource 
fiLe that does not exist. If the compiLer can't compiLe your program, then 
PLINK can't Link it. So, CMPILR itseLf contains a KILCMD procedure caLL 
that is executed if a compiLation faiLs; the system stops any command fiLe 
being executed and returns you to AMOS command LeveL. 

For information on error handLing and writing your own errortrap routine, 
see Chapter 14, "Systems Functions and Procedures." 

11.1.3 MARK 

MARK is used in combination with RELEASE to store and reLease dynamic 
variabLes aLLocated via NEW (see beLow) in a stack-Like structure caLLed the 
"heap." The invocation of MARK takes this form: 

MARK(variabLe-identifier); 

where variabLe-identifier specifies a pointer variabLe that points to any 
type (typicaLLy, INTEGER). MARK returns the current state of the heap. 
That is, it returns the current address of the top of the heap. 
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A "heap" or "stack" can be considered as a sequential list in which items 
may only be inserted or deleted from one end of the list. Items are deleted 
in the reverse"of the order in which they were entered on the stack. 

The NEW procedure allocates dynamic variables on the heap. For example, if 
you use MARK, then perform a NEW, then use MARK again, MARK will return two 
different values, since the top of the heap changes when you allocate the 
dynamic variable. 

By doing a MARK followed by a NEW, you have a value that tells you where on 
the heap the vari ab le allocated by" NEW is located. The way to free up 
heap-space used by the dynamic variables allocated via NEW is to use RELEASE 
(see Section 11.1.7, below). 

NOTE: Be very careful when using MARK and RELEASE; unwise use of these 
procedures can leave you pointing to areas of memory that are not part of 
the heap, thus causing unpleasant and unpredictable results. 

11.1.4 NEW 

The NEW procedure allocates a dynamic variable. The invocation takes the 
form: 

NEW(variable-identifier); 

where variable-identifier is the pointer to the variable allocated by NEW. 
To access the variable allocated via NEW, use the pointer variable 
variable-identifier A

• (For more information on NEW and. dynamic variables, 
see Section 7.2.8, "Pointer Type.") The sections on MARK and RELEASE in this 
chapter give information on using MARK, NEW, and RELEASE to allocate and 
de-allocate dynamic variables on the "heap." 

11.1.5 ORD 

The ORD(X) function returns the ordinal number of the argument in the scalar 
data type of which X is a member. Accepts arguments of type CHAR or 
user-defined scalar types. Returns an INTEGER result. The function 
invocation takes this form: 

ORO(variable-identifier or constants); 

For example, each character displayed by the computer has a numeric value 
associated with it (called the ASCII value), which specifies its position in 
the set of ASCII characters. If you use the ORO function on an ASCII 
character, ORO will return to you the ASCII value of that character (that 
is, its ordinal number in the ASCII character set). For example: 

WRITELN(ORO('A'»; 

(Changed 30 April 1981) 
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returns the decimal number 65, the ASCII value of the character 'A'. You 
may also include an identifier for a user-defined scalar type. For example: 

PROGRAM TestOrd; 

TYPE DAYSOFTHEWEEK = (MON,TUE,WED,THUR,FRt); 

BEGIN { TestOrd } 
WRITELN('Ordinal 
WRITELN('Ordinal 

END { TestOrd }. 

number of THUR is: ',ORD(THUR»; 
number of Dis: ',ORDC'D'» 

The program above prints the ordinal m.mber of the character liD" in the 
ASCII character set, and the ordinal number of "THUR" in the user-defined 
scalar type DAYSOFTHEWEEK. CNOTE: The ordinal numbers for the elements of 
DAYSOFTHEWEEK are: MON = 0, TUE = 1, WED = 2, THUR = 3, FRI = 4.) 

11.1.6 PRED 

The PRED function returns the predecessor of the specified scalar argument. 
The invocation of the PRED function takes this form: 

PREDCelement); 

For example, let's say that we defined the scalar type Cardinal to contain 
the elements: First, Second, and Third: 

TYPE Cardinal = (First, Second, Third); 

Since the elements ~f a scalar data type are ordered, we can find out what 
element is previous to the specified item by using the PRED function. For 
example: 

IF PRED(Second) = First THEN WRITELN('Correct!'); 

The value returned by PRED is not a variable or an expression; therefore, 
trying to use WRITE or WRITELN to display that value causes an error. CThat 
is, you may not say: WRITELN(PREDCSecond».) 

PROGRAM TestPred; 

TYPE Daysoftheweek = CMon,Tue,Wed,Thu,Fri); 
VAR Day: Daysoftheweek; 

BEGIN { TestPred } 
Day := Tue; 
IF PRED(Day) = Mon THEN WRITELN('Today is'Tuesday'») 
Day := PRED(Day); --
IF Day = Mon THEN WRITELNC'It"s Blue ~nday!') 

ENo-{ TestPred ~ 

(Changed 30 April 1981) 
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When you run the program above, it prints: 

Today is Tuesday 
It's BLue Monday! 

11.1.7 RELEASE 

Page 11-5 

The RELEASE procedure is used with MARK and NEW to use dynamic variabLes 
with a stack-like structure called the "heap." (See Section 11.1.3, "MARK," 
for information on the heap.) It de-aLLocates the dynamic variabLe at the 
specified heap location. The RELEASE invocation takes the form: 

RELEASE(variable-identifier); 

where variabLe-identifier is the same argument as that supplied to MARK. 
For example, if you use MARK to get the current state of the heap, use NEW 
to aLLocate a dynamic variable (which advances the top of the heap past the 
value returned by the previous MARK), and then use RELEASE with the value 
returned by the previous MARK, RELEASE de-alLocates the dynamic variable 
from the heap. A picture might help to clarify: 

Then: 

Procedure 

NEW(VQ) 
MARK(LocationV1) 
NEW(V1) 
MARK(LocationV2) 
NEW(V2) 

Use RELEASE(LocationV2) 
Use RELEASE(LocationV1) 

The Heap 

va 

V1 

V2 

RELEASE(LocationV2) de-allocates V2; RELEASE(LocationV1) de-allocates V1. 
va is left on the stack in the example above. You cannot RELEASE a dynamic 
variable in the middLe of the heap; you may only release variables from the 
bottom of the list. 

NOTE: Be very careful when using MARK and RELEASE; unwise use of these 
procedures can leave you pointing to areas of memory that are not part of 
the heap, which can cause severe problems. 

11.1.8 SUCC 

The SUCC procedure allows you to determine the successor element to the 
sepcified scalar constant. The invocation takes the form: 

SUCC(element); 
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where eLement is a variabLe-identifier or constant of a scaLar type. For 
exampLe: 

PROGRAM; 

VAR Int 
Dat 

BEGIN 

INTEGER; 
(YES, NO, Y, N); 

WRITE('Enter integer: I); READLN(Int); 
WRITELN(SUCC(Int»; 
Oat := YES; 
IF SUCC(Dat) = NO THEN WRITELN('YES') 

END. 

If you enter the number 11 to the program above, it prints: 

12 
YES 

(See aLso Section 11.6, "PRED," for more information on manipuLating scaLar 
types. ) 

11.2 SPECIAL TERMINAL DISPLAY PROCEDURES 

11.2.1 CHARMODE 

The CHARMODE procedure aLLows you to set the terminaL of the user of your 
program into character mode. When a terminaL is in character mode, your 
program is abLe to read keyboard input a character at a time, even before a 
terminating carriage return is typed. (AssembLy Language programmers on the 
AMOS system may recognize this input mode as "image mode.") The invocation 
of this procedure takes this form: 

CHARMODE; 

Character mode is usefuL for checking speciaL input such as passwords, since 
the characters are not echoed at the time they are input, but when read (via 
a GET or READ). To inhibit echoing, use the pre-decLared KEYBOARD fiLe 
identifier. 

NOTE: Character editing (such as RUBs or ControL-Us) doesn't work when the 
terminaL is in character mode. To return a terminaL to the normaL mode, use 
the LINEMODE procedure (discussed in Section 11.2.3, beLow). When your 
program exits to monitor LeveL, AMOS automaticaLLy puts the terminaL back 
into LINEMODE. 
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11.2.2 CRT 

The CRT function aLLows you to position the cursor on the terminaL scr~en. 
In addition, you can aLso seLect certain terminaL-handLing options (such as 
cLear screen, deLete character, etc.). 

The function invocation takes this form: 

CRT(Arg1,Arg2); 

where Arg1 and Arg2 are integers. If Arg1 is positive, the CRT function 
assumes that you want to position the cursor on the screen; if Arg2 is 
negative, CRT assumes that you want to use one of the extended 
screen-handLing options. 

11.2.2.1 Cursor Positioning - If the first argument you suppLy to CRT is 
positive, then the CRT function reads both arguments as the X,V row/coLumn 
coordinates specifying the screen position where you want the cursor 
positioned. (The top Left-hand corner of the screen is specified by the 
coordinates 1,1.> For exampLe, the function: 

CRT(12,35); 

positions the cursor at the 12th row and 35th coLumn of the screen. 

NOTE: If you suppLy row and coLumn coordinates that are out of range for 
your terminaL, unpredictabLe resuLts couLd occur. 

11.2.2.2 
to CRT is 
extended 
exampLe, 

Extended Screen DispLay Options - If the first argument suppLied 
negative, the CRT function assumes that you want to use the 
terminal-handling options specified by the second argument. For 

the function: 

CRT(-1,0); 

teLLs CRT to seLect option #0, the cLear-screen option. 



MISCELLANEOUS FUNCTIONS AND PROCEDURES Page 11-8 

The screen-handling~options provided are: 

Code Function 

o 
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 

Clear screen 
Cursor home (upper Left corner) 
Cursor return (column 0 without Line-feed) 
Cursor up one row 
Cursor down one row 
Cursor Left one coLumn 
Cursor right one coLumn 
Lock keyboard 
UnLock keyboard 
Erase to end of line 
Erase to end of screen 
Protect fieLd (reduced intensity) 
Unprotect field (normal intensity) 
Enable protected fields 
DisabLe protected fields 
Delete Line 
Insert line 
DeLete character 
Insert character 
Read cursor address 
Read character at current cursor address 
Start blinking field 
End blinking field 
Start line drawing mode (enabLe aLternate 
character set) 
End line drawing mode (disable aLternate 
character set) 
Set horizontal position 
Set vertical position 
Set terminal attributes 

NOTE: You should be aware that these options can be seLected onLy if your 
particuLar terminaL and terminaL driver program are capabLe of carrying them 
out. (For exampLe, not aLL terminaLs can perform an erase-to-end-of-screen 
function.) Note that most terminals do not support all of the options Listed 
above; unsupported options will be ignored by your terminal driver. 

11.2.3 INCHARMODE 

The INCHARMODE function returns a BooLean resuLt. If it returns a 
then you are in charmode; a FALSE indicates that you are in Linemode. 
the paragraph below.> 

TRUE, 
(See 
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11.2.4 LINEMODE 

The LINEMODE procedure returns a terminaL to the normaL input mode after it 
has been set into character mode via the CHARMODE procedure (discussed in 
Section 11.2.1, above). The invocation takes this form: 

LINEMODE; 

While in line mode, alL input is ended by a carriage return, and character 
editing is enabled. Character echoing occurs as you type the characters, 
not when they are read. 
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CHAPTER 12 

MATHEMATICAL FUNCTIONS 

The following functions accept one or more numeric arguments. 
information on invoking functions and on writing your own functions, 
Section 6.6, IIFunction and Procedure Declarations. 1I 

12.1 TRIGONOMETRIC FUNCTIONS 

12.1 .1 COS (X) 

For 
see 

Cosine trigonometric function. Accepts a REAL or INTEGER argument and 
returns a REAL result. Argument must be in radians. 

12.1.2 SlN(X) 

Sine trigonometric function. Accepts a REAL or INTEGER argument and returns 
a REAL result. 

12.1.3 TAN(X) 

Tangent trigonometric function. Accepts a REAL or INTEGER argument and 
returns a REAL result. 

(Changed '30 Apr; l 1981) 
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12.1.4 ARCCOS(X) 

Arc cosine trigonometric function. Comp~tes the inverse cosine function. 
(See COS above.) Accepts a REAL or INTEGER argument and returns a REAL 
resuLt. X must be greater than or equaL to -1, and Less than or equaL to 1. 

12.1.5 ARCSIN(X) 

Arc sine function. Computes the inverse sine function. (See SIN above.) 
Accepts a REAL or INTEGER argument and returns a REAL resuLt. X must be 
greater than or equaL to -1, and" Less than or equaL to 1. 

12.1.6 ARCTAN(X) 

Arc tangent trigonometric function. Computes the inverse tangent function. 
(See TAN above.) Accepts a REAL or INTEGER argument and returns a REAL" 
resuLt. 

12.2 HYPERBOLIC TRIGONOMETRIC FUNCTIONS 

12.2.1 COSH(X) 

HyperboLic cosine trigonometric function. Accepts a REAL or INTEGER 
argument and returns a REAL resuLt. Argument must be in radians. 

12.2.2 SINH(X) 

HyperboLic sine trigonometric function. Accepts a REAL or INTEGER argument 
and returns a REAL resuLt. 

12.2.3 TANH(X) 

HyperboLic tangent trigonometric function. 
argument and returns a REAL resuLt. 

(Changed 30 ApriL 1981) 

Accepts a REAL or INTEGER 
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12.2.4 ARCCOSH(X) 

Hyperbolic arc cosine trigonometric function. Accepts a REAL or INTEGER 
argument and returns a REAL result. (See ARCCOS above.> X must be greater 
than or equal to 1. 

12.2.5 ARCSINH(X> 

Hyperbolic arc sine trigonometric 
argument and returns a REAL result. 

function. Accepts a 
(See ARCSIN above.) 

REAL or INTEGER 

12.2.6 ARCTANH(X> 

Hyperbolic arc tangent trigonometric function. Accepts a REAL or INTEGER 
argument and returns a REAL result. (See ARCTAN above.> The absolute value 
of X must be Less than 1. 

12.3 MISCELLANEOUS MATHEMATICAL FUNCTIONS 

12.3.1 ABS(X) 

Computes the absolute value of the argument. 
argument, and returns an INTEGER or REAL result. 

WRITELN(ABS(-32.123»; 

displays the answer: 

32.123 

12.3.2 EXP(X) 

Accepts one INTEGER or REAL 
For example: 

Exponential function. 
natural logarithms. 
result. 

Computes e to the X power, where e is the base of 
Accepts a REAL or INTEGER argument; returns REAL 

(Changed 30 April 1981) 
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12.3.3 EXPONENT (X) 

Computes K such that X = J * 2AK, whe~e J is greater than or equat to .5, 
and Less than 1. Accepts a REAL argUltem •. 

12.3.4 FACTORIAL(X) 

Computes the factorial of X. 
result. For exampLe: 

Acc,epts a R'EAl argument; returns a REAL 

FACTORIAL<6.0> 

12.3.5 LN(X) 

Computes the natural (Nap;e";'an) log&ri.thtn. Accepts a REAL or tNTEGER 
argument; returns a R'EAL result. Computes log&rithll to' the base e. (e = 
2.71828 ••• ) 

12.3.6 LOGeX) 

Computes the Log base ten of the argume.nt. 
argument; returns a REAL resul t. 

12.3.7 ODD (X) 

Accepts a ReAL or INTEGER 

Tests for odd vaLue. Ac:cepts INTEGER argument; returns a BOOLEAN: result. 
If X is odd, ODD returns TRUE; if X is even, 01)0 returns FALSE. 

12.3.8 POWEReX,Y) 

Computes X to the Y power. Accepts two REAL numbers; returns a R'EAl result. 
For exampLe: 

POWER(2.0,3.0) 

returns 8. You c'an aLso use POWER to co~ute the Nth root of a number-­
POWER ex, 1.0/N). 

For exampLe, to find the cube root (third root) of 256.12: 

POWER(256.12,1.0/3.0) 

(Changed 30 ApriL 1981) 
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12.3.9 PWROFTEN(X) 

Returns the value of ten raised to the power of X. Accepts an INTEGER or 
REAL value; returns a REAL value. Accepts fractions and negative numbers. 
For: example: 

PWROFTEN(3) 

returns 10 to the third, or 1000. 

12.3.10 PWROFTWO(X) 

Returns the value of two raised to the power of X. Accepts an INTEGER value 
and returns a REAL value. Number must be greater than zero. For example: 

PWROFTWO(3) 

returns 2 to the third power, or 8. 

12.3.11 RANDOMIZE 

Randomizes the starting seed of the RND function (see below). It takes no 
arguments. For exampLe: 

RANDOMIZE; 

12.3.12 RND 

Returns a random REAL number between 0 and 1. It takes no arguments. For 
example: 

PROGRAM TestRND; 
{ Generate 20 random integers between 1 and 10 } 
VAR I: INTEGER; 
BEGIN 

END. 

RANDOMIZE; 
WRITELN('Random numbers between 1 and 10:'); 
FOR I := 1 TO 20 DO 
-BEGIN 

WRITELN(TRUNC«RND*10)+1» 
END 

(Changed 30 ApriL 1981) 
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12.3.13 ROUNO(X) 

Rounds-off X. Accepts a REAL argument; returns an INTEGER result. For 
exampLe, ROUNO(23.78) returns 24; ROUNO(23.45) returns 23. 

12.3.14 SHIFT(X,Y) 

Performs binary muLtiplication by shifting left the binary representation of 
the number specified by the first argument the number of pLaces specified by 
the second argument. For exampLe: 

SHIFT(7,2); 

returns the answer 28. 
places is the binary 
INTEGER. 

12.3.15 SQR(X) 

(The binary number 111 (7 decimaL) shifted Left two 
number 11100 (28 decimal).) X and Y must be of type 

Computes the square of X. For example, SQR(8) returns 64. Accepts REAL or 
INTEGER argument and returns an INTEGER or REAL resuLt. 

12.3.16 SQRT(X) 

Computes non-neqative square root of argument. Argument may be INTEGER or 
REAL; resuLt is REAL. X must be greater than or equaL to zero. Accepts a 
REAL or INTEGER argument; returns a REAL resuLt. 

12.3.17 STR(X) and STR(X,a,b) 

Converts numeric vaLues to STRING. Accepts a REAL or INTEGER number~ and 
returns a STRING. 

You may optionaLLy suppLy STR with two INTEGER arguments that tell STR how 
to format a converted number: 

STR(Number,X,Y); 
or: 

STR(Number,X); 

where X specifies.a minimum fieLd width and Y specifies the number of digits 
to write after the decimal point. If the number is larger than the fieLd 
specified by X, PASCAL does not truncate the number, but prints the number 
using the necessary number of digit positions. 

(Changed 30 ApriL 1981) 
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CIf "Number" is INTEGER, you may not specify Y.) These two variations of 
STR perform formatting in exactly the same way as WRITE and WRITELN, except 
that they do not generate a Leading spa~e for positive numbers. For 
exampLe, given the REAL data 123.44: 

WRITELN(STR(123.44,10,4»; 

returns the string: 

123.4400 

where the number is right-justified in a fieLd of ten blanks, and four 
digits are written to the right of the decimal point. 

12.3.18 TRUNC(X) 

Truncates X. Accepts REAL argument; returns INTEGER resuLt. (For exampLe, 
TRUNC(24.3) returns the integer 24.) 

12.4 SAMPLE PROGRAM TO PAD A NUMBER WITH LEADING ZEROS 

Below is a usefuL procedure to pad a number with Leading zeros aLong with a 
sampLe program that makes use of it: 

PROGRAM Format; 
VAR S STRING; 

{ The procedure caLL Format(String,Left,Right,Number) formats 
the number with Left zero-fiLLed digits before the decimaL 
point and Right zero-fiLLed digits after the decimaL point. 
A traiLing space or minus sign is added to indicate the sign 
of the number. IllegaL arguments generate an error to 
ERRORTRAP. } 

PROCEDURE Format(VAR X : STRING; Left,Right : INTEGER; Num : REAL); 
VAR Pow: REAL; 
BEGIN { Procedure Format } 

IF Left> 11 OR Left <= 0 THEN ERROR(1); 
Pow := PWROFTEN(Left); 
IF ABS(Num) >= Pow THEN ERROR(1) { Value range error }; 
X-:= STR(Pow + ABS(Num),O,Right); 

{ Force leading zeros by adding power of ten and converting 
to STRING. } 

DELETE(X,1,1); {Remove leading 1 } 
X := IF Num < 0 THEN CONCAT(X,'-') ELSE CONCAT(X,' ') 

END { Format}; -- --
BEG~{ Main'program } 

Format(S,S,2,-12.7); { Return answer in S } 
WRITELN('Format(S,2,-12.7) = ',S); 
WRITELN('Result shouLd be 00012.70-') 

END { Main program }. 

(Changed 30 April 1981) 
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CHAPTER 13 

STRING AND CHARACTER ARRAY FUNCTIONS AND PROCEDURES 

This chapter contains descriptions of the standard functions and procedures 
you can use on data that have been declared as type STRING or packed arrays 
of type CHAR. These functions and procedures have been pre-declared for you 
by AlphaPascal. For a full list of all functions and procedures, refer to 
Appendix A, "Quick Reference to AlphaPascal." 

These are the functions and procedures described in this chapter: 

For data of type STRING: 

CONCAT 
COpy 

DELETE 
INSERT 

LENGTH 
LCS 
POS 
STRIP 
UCS 
VAL 

Concatenates specified strings 
Copies specified string (or partial string) into 
another string 
Deletes specified number of characters from string 
Inserts specified string (or partial string) into 
another string 
Returns number of characters in string 
Converts upper case string to lower case 
Returns position of specified character in string 
Removes trailing spaces from string 
Converts lower case string to upper case 
Converts a string to a REAL number. 

For data of type PACKED ARRAY OF CHAR: 

FILLCHAR 
MOVELEFT 

MOVERIGHT 

SCAN 

Fills specified strinq with specified character 
Copies specified number of characters beginning 
with left of array over to specified array 
Copies specified number of characters beginning 
with right of array over to specified array 
Returns position of specified character in array 

(Changed 30 April 1981) 
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13.1 STRING INTRINSICS 

BeLow are the functions and procedures that you can use on data of type 
STRING. 

13.1.1 CONCAT 

The CONCAT function returns a string that contains the contents of all of 
the specified string(s). The function invocation takes this form: 

CONCAT(String1,String2, ••• ,StringN); 

where you may specify one or more strings to be concatenated. 

For example: 

P~OGRAM TestConcat; 

VA~ Destination, Source1, Source2, Source3 

BEGIN { TestConcat } 
Source1 := '''Nevermore!'''; 
Source2 := 'the Raven, '; 
Source3 := 'Quoth '; 

STRING; 

Destination := CONCATCSource3,Source2,Source1); 
WRITELNCDestination) 

END { TestConcat }. 

The program above prints: 

Quoth the Raven, "Nevermore!" 

13.1.2 COpy 

The COPY function creates a new string of the specified number of characters 
whose contents are taken from the specified source string, starting at the 
specified index. The function invocation takes this form: 

COpy CSource-string,Index,Size-of-returned-string); 

For exampLe: 

(Changed 30 ApriL 1981) 
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PROGRAM TestCopy; 

VAR Source, Target 
Position 

BEGIN {Test Copy} 

STRING; 
INTEGER; 

Source := 'Jonathan R. Smith'; 

Page 13-3 

Position := POS('S',Source) { Find position of last name }; 
Target := COPY(Source,Position,S); 
WRITELN('The customer last name is: ',Target); 
WRITELN('Last-name position in source string is: ',Position); 

END {End TestCopy}. 

The program above prints: 

The customer last name is: Smith 

and: 

Last-name position in source string is: 13 

(Notice that we used the POS function, discussed below in Section 13.1.7, to 
determine the position in the source string of the character'S'.) 

13.1.3 DELETE 

The DELETE procedure removes the specified number of characters from the 
source string, starting at the specified position. The procedure invocation 
takes this form: 

DELETE (Source-string, Index, Number-of-characters); 

where Source-string must be a string variable. 

For example: 

PROGRAM TestDelete; 

VAR Source 
Position, Size 

STRING; 
INTEGER; 

BEGIN { TestDelete } 
Source := 'Now is the time for all good men!'; 
Position := POS('alL',Source); 
DELETE (Source, Position + 3, 9); 
WRITELN(Source) 

END { TestDelete }. 

The program above prints the string: 

Now is the time for aLL! 
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13.1.4 INSERT 

The INSERT procedure 
destination string. 
the destination string. 

inserts the specified string into a specified 
It begins the insertion at the specified position in 
The invocation of this procedure takes the form: 

INSERT(Insert-string,Destination-string,Index); 

where Destination-string must be a string variable. For example: 

PROGRAM TestInsert; 

VAR Insertion,Destination STRING; 

BEGIN { TestInsert } 
Destination := 'Customer name is: 
Insertion := 'Robert Allen'; 
INSERT(Insertion,Destination,19); 
WRITELN(Destinat;on) 

END { TestInsert }. 

The program above prints: 

Customer name is: Robert Allen. 

13.1.5 LCS 

, . . , 

The LCS procedure converts upper case characters to lower case. The 
procedure invocation takes this form: 

LCS(SourceStr;ng); 

where SourceString is the string to be converted. For example: 

PROGRAM TestLCS; 

VAR CustomerID STRING[22J; 

BEGIN { TestLCS } 
CustomerID := 'Alfred J. Prufrock Jr.'; 
LCS(CustomerID); 
WRITELN('Converted name is: ',CustomerID) 

END { TestLCS }. 

The program above prints: 

Converted name is: alfred j. prufrock jr. 
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13.1.6 LENGTH 

The LENGTH function returns the number of characters in the specified 
string. The function invocation takes this form: 

LENGTH(Source-string); 

For exampLe: 

PROGRAM TestLength; 

VAR State: STRING; 

BEGIN { TestLength } 
State := 'CaLifornia'; 
WRITELN('Number of characters in state: ',LENGTHCState»; 
WRITELN('Number of characters in zipcode: ',LENGTH('90247'»; 

END { TestLength }. 

The program above prints: 

Number of characters in state: 10 

and: 

Number of characters in zipcode: 5 

13.1.7 POS 

The POS function returns the position of the first occurrence of the 
specified characters in the specified source string. If POS can't find the 
specified characters, it returns a zero. The invocation of this function 
takes the form: 

POS(Pattern,Source-string); 

For exampLe: 

PROGRAM TestPos; 

VAR Source: STRING; 

BEGIN { TestPos } 
Source := 'The requested account number is #AA234-567-23228'; 
WRITELNC'The account number begins at character position # " 

POS('#AA',Source» 
END { TestPos }. 

The program above prints the message: 

The account number begins at character position # 33 
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13.1.8 STRIP 

The STRIP procedure strips trailing blanks from the specified string. (That 
is, STRIP removes any blanks that are at the end of the string.) The 
invocation takes the form: 

STRIP(SourceString); 

where SourceString must be a string variable. For example: 

PROGRAM TestStrip; 

VAR Source: STRING; 

BEGIN { TestStrip } 
Source := '25 characters '; 
WRITELN('Before stripping:[',Source,'J'); 
STRIP(Source); 
WRITELN('After stripping:[',Source,'J') 

END { TestStrip }. 

The ~rogram above prints: 

Before stripping:[25 characters 
After stripping:[25 charactersJ 

13.1.9 UCS 

J 

The UCS procedure converts lower case characters in a specified string to 
upper case. The procedure invocation takes the form: 

UCS(SourceString); 

where SourceString must be a string variable. For example: 

PROGRAM TestUCS; 

VAR Title: STRING[30J; 

BEGIN { TestUCS } 
Title := 'fAmOus comPUters i HAve knOWn.'; 
UCS(Title); 
WRITELN('Converted title is: ',Title) 

END { TestUCS }. 

The program above prints: 

Converted title is: FAMOUS COMPUTERS I HAVE KNOWN. 
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13.1.10 VAL 

The VAL procedure converts a string to a REAL number. The invocation takes 
the form: 

VAL(SourceString); 

where SourceString is a string variable that you want to convert to a 
number. For example: 

PROGRAM TestVAL; 

VAR Price STRING; 
Total REAL; 

BEGIN { TestVAL } 
---wRITE('Enter price of object: I); 

READLN(Price); 
IF POS('.',Price) = 0 THEN WRITELN('The price is in whole dollars. ' ) 
Total := VAL(Price); --
WRITELN('With 6% tax, the price is:',Total * 1.06:8:2) 

END { TestVAL }. 

The program above uses a string function, POS, on the string Price; it then 
converts Price to a REAL number (Total) so that it can perform a numeric 
operation on the value. (Notice the use of the optional parameters (":8:2") 
in the last WRITELN invocation to format the numeric answer in a field eight 
characters wide with two digits to the right of the decimal point.) 

A sample run of the program looks like this: 

Enter price of object: 560 
The price is in whole dollars. 
With 6% tax, the price is: 593.60 

<Changed 30 April 1981) 
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13.2 CHARACTER ARRAY INSTRINSICS 

The procedures and strings Listed beLow are for use on packed arrays of type 
CHAR. You must make sure that any string LiteraL you assign to the array is 
the correct number of characters. For exampLe, asssigning a string LiteraL 
to an array of 24 eLements wiLL cause an error if that string LiteraL has 
Less than or more than 24 characters. 

13.2.1 FILLCHAR 

The FILLCHAR procedure modifies a character ar~ay by fiLLing it with the 
specified character. The invocation for the procedure takes this form: 

FILLCHAR (Destination,Length,FiLL-character); 

where Destination must be a variabLe. For exampLe: 

PROGRAM TestFiLLChar; 

VAR Destination 
Length 

Character 
I 

BEGIN { TestFiLLChar } 
Length := 10; 

PACKED ARRAY [1 •• 10J Q[ CHAR; 
INTEGER; 
CHAR; 
INTEGER; 

Character := 'A'; 
FILLCHAR(Destination,Length,Character); 
FOR I := 1 TO 10 DO 
--WRITE(Destlnation[I]) 

END { TestFiLLChar }. 

The program above fiLLs the character array Destination with ten A's. 

13.2.2 MOVELEFT and MOVERIGHT 

The MOVELEFT and MOVERIGHT procedures move bLocks of bytes in memory. They 
can be dangerous if not used correctLy. (For exampLe, if you teLL one of 
these procedures that you want to move 20 bytes, but the destination array 
onLy contains 10 bytes, where do the extra 10 bytes go? Somewhere in 
memory?) 

You wiLL probabLy use MOVELEFT and MOVERIGHT most often to shift characters 
within a singLe array. You can aLso use them to move characters from one 
array of type CHAR to another. 

MOVELEFT starts at the Left of the specified source array, and moves bytes 
to the specified position in the destination array (also beginning at the 
Left). MOVERIGHT moves bytes beginning with the right of the source array, 
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and beginning with the right of the specified locations in the destination 
array. You specify the source array, the destination array, and the number 
of bytes to move. (In the case of an array of type CHAR, one byte is one 
character.> By including subscripts, you may specify the locations in the 
source and destination arrays at which to start. 

Of course, MOVELEFT and MOVERIGHT do not physically "move" the bytes; 
instead, they make a copy of the specified bytes f~om the source array into 
the specified locations of the destination array. The invocations of 
MOVELEFT and MOVERIGHT take this form: 

MOVELEFT(Source-array,Destinat;on-array,Number-of~bytes); 

and: 

MOVERIGHT(Source-array,Destination-array,Number-of-bytes); 

where Destination must be a variable. 

Given the same arrays and same subscripts, 
MOVELEFT will look exactly the same. For 
array of CHAR "1234567890", and Destination 
"**********", 

the results of MOVERIGHT and 
example, if Source is the packed 
is the packed array of CHAR 

MOVELEFT(Source[6J,DestinationC6J,S); 

MOVERIGHT(Source[6J,Destination[6J,S); 

will produce the same packed array: *****67890. The MOVELEFT procedure 
above moves the characters in this order: 6, 7, 8, 9, and O. The MOVERIGHT 
procedure above moves the characters in this order: 0, 9, 8, 7, and 6. The 
only time this will become important is when you are moving characters 
within the same array. 

For example: 

PROGRAM TestMove; 

VAR Source: PACKED ARRAY [1 •• 23J Q[ CHAR; 

BEGIN { TestMove } 
Source := 'Days are never too Long'; 
MOVELEFT(Source[6J,SourceC1J,10); 
WRITELN(Source); 
Source := 'Days are never too long'; 
MOVERIGHT(Source[6J,50urce[1J,10); 
WRITELN(Source) 

END { TestMove }. 

The program above prints: 

are never ever too long 
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and: 

ever ever ever too Long 

MOVERIGHT and MOVELEFT can produce radicaLLy different resuLts, depending on 
the data you give them. You must be carefuL to choose the correct MOVE 
function for your particuLar appLication. 

13.2.3 SCAN 

The SCAN function returns the number of characters in the array from the 
beginning of the array untiL the specified character. (If the specified 
characters are not found, SCAN returns the number of characters in the 
entire array.) The function invocation takes this form: 

SCAN (Length,PartiaL-expression,Source-array); 

where Length gives the Length of 
packed array of type CHAR that is to 
takes the form: 

<> character-expression 
or: 

= character-expression 

For exampLe: 

PROGRAM TestScan; 

the array, Source-array specified the 
be searched, and PartiaL-expression 

VAR Source: PACKED ARRAY [1 •• 25] Qf CHAR; 

BEGIN { TestScan } 
Source := 'Error:30240 type RETURN '; 
WRITELN('Error code starts after char #: ',SCAN(25,=':',Source» 

END { TestScan }. 

If the searched for character-expression is the first character of the 
array, SCAN returns a zero. 

By specifying a negative Length, you can teLL SCAN to scan the array 
backward, from right to Left. If the specified character appears in the 
array, SCAN then returns a negative number specifying the number of 
characters scanned from the right of the array before the specified 
character was reached. If you suppLy a negative Length, be sure to aLso 
specify the position in the array at which you wish the search to start. 
For exampLe: 

WRITELN('It starts after character #',SCAN(-25,=':',Source[25]»; 
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CHAPTER 14 

SYSTEMS FUNCTIONS AND PROCEDURES 

The foLLowing functions and procedures wiLL be of 
experienced ALphaPascaL programmer. They aLLow you 
Location and size of data objects in memory, to determine 
memory Left, and to handLe system and fiLe errors. 

speciaL use to the 
to determine the 
the amount of free 

Other functions and procedures aLLow you to access system functions such as 
accessing the Line printer spooLer, mounting disks, reading the system 
cLock, and reading, setting, and reLeasing muLti-user fiLe Locks. 

14.1 LOCATION 

The LOCATION function returns an integer that corresponds to the absoLute 
memory address of the specified variabLe. The invocation takes the form: 

LOCATION(variabLe-identifier); 

where variabLe-identifier specifies the variabLe whose memory address you 
wish to know. LOCATION accepts a variabLe of any type as an argument. 
LOCATION may not be used on packed fieLds. 

14.2 SIZEOF 

The SIZEOF function returns the size (in decimaL bytes) of the specified 
item. The invocation takes this form: 

SIZEOF(variabLe-or-type-identifier); 

For exampLe: 
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PROGRAM Test~izeOf; 

TYPE SampLeRecord = RECORD 

BEGIN ( TestSizeOf } 

character: CHAR; 
next: ftSampLeRecord; 

END; 
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WRITELN('Size of SampLeRecord (in bytes) is:',SIZEOF(SampLeRecord» 
END { TestSizeOf }. 

The program above prints: 

Size of SampLeRecord (in bytes) is: 4 

14.3 MEMAVAIL 

MEMAVAIL returns an integer corresponding to 3/4 the number of unused words 
remalnlng in the user partition. This number can be used to estimate how 
many items can be aLLocated by NEW before memory capacity is exceeded. You 
can use SIZEOF to determine how many bytes any particuLar object wiLL 
require. 

14.4 MAINPROG 

MAINPROG is a booLean function that returns no arguments. It returns TRUE 
if the .PCF fiLe is being used as a program, or FALSE if it is being u~ed as 
a Library. 

MAINPROG can be used for debugging purposes. It can be used to write a 
program which can aLso be used as the Library of a checkout program that 
makes sure that the functions and procedures defined in the originaL program 
(now a Library to the checkout program) are impLemented correctLy. To do 
this, the program wouLd have the form: 

PROGRAM; 

••• decLarations ••• 

BEGIN 
••• initiaLization ••• 

IF MAINPROG THEN 
BEGIN 
{statements} 

END; 
END. 
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The statements are onLy executed if the program is being used as a program 
and not as a Library. 

The checkout program testing the functions and procedures in the above 
program wouLd then decLare them as EXTERNAL functions and procedures in 
order to caLL them with test arguments. 

14.5 SPOOL 

SPOOL is an assembLy Language routine that you can caLL from PascaL to spooL 
a disk fi Le to the Line printer(s). (To "spooL" a fi Le is to insert it into 
the printer queue, after which you can continue to do other things whiLe 
your fiLe waits in the queue for its turn to be printed.) SPOOL aLLows you 
to specify on which printer the file is to be printed, the number of copies 
to be printed, the form on which it is to be printed, whether the fiLe is to 
be deLeted after it is printed, etc. 

The current version of SPOOL (AMOS version 4.4/ALphaPascaL version 2.0, and 
Later) is fuLLy compatibLe with the current BASIC SPOOL subroutine. In 
other words, the onLy information you must suppLy to SPOOL is the 
specification of the fiLe you want to print; aLL other parameters are 
optionaL. However, any unspecified arguments must be repLaced by a nuLL 
vaLue (STRING nuLL or INTEGER 0, based on the type of the argument). This 
is because PascaL functions and procedures require a fixed number of 
arguments. 

The foLLowing definitions of switches and error codes are provided in the 
include fiLe SPOOL.INC. To use, insert {$I SPOOL} into the appropriate 
pLace in your program. 

14.5.1 Switches 

To make Life easier, switch vaLues 
description of SWITCHES, see beLow. 

BANNER = 1; 
NOBANNER = 2; 

DELETE = 4; 
NODELETE = 8; 

HEADER = 16; 
NOHEADER = 32; 

FF = 64; 
NOFF = 128; 
WAIT = 256; 

are avaiLabLe as constants. 
The constants wouLd be: 

For a 
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14.5.2 Error Codes 

The error codes returned by SPOOL are provided in a TYPE declaration at the 
beginning of a program. The TYPE command has the form: 

TYPE SPOOLERROR = (SPOOLED, NOSPOOLERALLOCATED, BADPRINTERNAME, 
OUTOFQUEUEBLOCKS, FILENOTFOUND); 

14.5.3 Function Definition 

Finally, the external function linkage definition is made as follows: 

EXTERNAL FUNCTION SPOOL(F,P: STRING; 
SW,CP: INTEGER; 

FRM: STRING; 
L,W: INTEGER): SPOOLERROR; 

14.5.4 The SPOOL Subroutine 

Call SPOOL via: 

SPOOLCODE:=SPOOL(FILENAME,PRINTER,SWITCHES,COPIES,FORMS,LPP,WIDTH); 

where: 

SPOOLCODE A variable of type SPOOLERROR which gets the completion code 
shown in the above TYPE declaration. If SPOOLCODE is not set 
to SPOOLED after the calL is made, then an error of some kind 
occurred and the file was not printed. 

FILENAME A string variabLe or expression that gives the specification of 
the file you want to print. 

PRINTER A string variable or expression that gives the name of the 
printer to which you want to send the file. If PRINTER is a 
nuLL string, SPOOL uses the defauLt printer. 

SWITCHES An integer variabLe or expression that specifies various 
control switches and fLags that affect the printing of the 
file. The control switches that SPOOL uses are exactly the 
same as the switches used by the monitor PRINT command. (See 
the "AMOS System Commands Reference Sheets" in the User's 
Information section of the AM-100 documentation packet for 
information on PRINT.) 

Each switch you can use has a numeric code associated with it 
(see below). For exampLe, the BANNER switch code is 1; the 
DELETE switch code is 4. Set control switches by putting the 
sum of the appropriate switch codes into the SWITCHES variabLe. 
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exception of a Control-C followed by a command to resume. Thus the 
ERRORTRAP procedures themselves have aborted to AMOS in most circumstances. 

In addition, STDERRORTRAP resets INFOPA.XEQERR to zero before returning if 
execution is to be resumed. This is because errors MUST NOT occur fn the 
error handler itself for obvious reasons. AlphaPascal assumes it ~s 

II executing an error handler whenever XEQERR is nonzero. If an error does 
occur within an error handler, the message 

?Attempt to call ERRORTRAP while in ERRORTRAP 

is displayed, a direct abort to AMOS is made without closing any open files. 
Thus, by reseting XEQERR to zero, STDERRORTRAP signals to AlphaPascal that 
error handling is finished and further errors aOre again acceptable. 

Should you decide not to call STDERRORTRAP at all, please keep in mind the 
following points: 

1. The only errors from which you may safely resume execution are 8 (a 
Control-C) and 10 (I/O error). An attempt to resume execution by 
returninq from ERRORTRAP with any other errors will probably crash 
the system. 

2. It is acceptable to use EXIT to abort some function or procedure, 
or your program, when any error occurs. Of course you can only 
EXIT to leave a function or procedure which is currently active, so 
you will probably want to have around some BOOLEAN variables to 
keep track of whether or not you are currently within routines 
which you might wish to EXIT from ERRORTRAP. 

3. Remember to set XEQERR back 
otherwise your next error 
ERRORTRAP. 

14.10.3 XERRORTRAP 

to zero before 
wi II abort to 

leaving ERRORTRAP, 
AMOS without calling 

When STDERRORTRAP is called by entering a Control-C, it is possible to 
request a backtrace of suspended functions and procedures. This backtrace 
begins with the caller of the caller of STDERRORTRAP, which is usually the 
caller of ERRORTRAP, and hence the routine which was suspended. Thus, 
should STDERRORTRAP be called by a function or procedure local to your 
ERRORTRAP procedure, the backtrace will begin in the wrong place. This can 
be corrected by using XERRORTRAP, which takes a copy of the system INFOREC 
as its argument. It is used as follows: 

(changed 30 April 1981) 
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PROCEDURE ERRORTRAP; 
VAR INFOP: AINFOREC; INFO: INFOREC; 
PROCEDURE P1; 

BEGIN 
XERRORTRAP(INFO); 

END; 
BEGIN-

INFOP := ERRORINFO; 
INFO := INFOPA; 
P1; 
INFOPA.XEQERR := INFO.XEQERR; 

END; 
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Using XERRORTRAP, the backtrace will be displayed beginning with the caller 
of the routine which invokes ERRORINFO, thus producing a correct backtrace, 
even when called from an inner procedure. Begin at the caller of the 
procedure which set X to ERRORINFO. 

14.10.4 ERROR 

The procedure ERROR(x) takes an INTEGER x as argument and generates the 
corresponding system error. See the previous section for the list of error 
codes. 

(changed 30 April 1981) 
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(These two declarations can be included in a program by using {$I XLOCK}.) 
The result of the XLOCK caLL wiLL be returned in the integer variabLe 
RETCODE: 

RETCODE:= XLOCK(MODE,LOCK1,LOCK2); 

Where MODE is one of the modes specified in XLOCKMODE, and LOCK1 and LOCK2 
are integers containing the Locks to be set. 

If RETCODE is ever set to -1, this means that a bad mode was passed to 
XLOCK. This can happen if there was an error in setting up XLOCKMODE. 

14.6.2 Setting a Lock 

A Lock is set using XLOCK mode SETLOCK. For instance, if the user had 
opened a fiLe on channeL 3 and was updating record 47, he might enter the 
foLLowing code into his PascaL fiLe: 

LOCK1:=3; {locking fiLe 3} 
LOCK2:=47; {Locking record 47} 
RETCODE:=XLOCK(SETLOCK,LOCK1,LOCK2); 

If the Lock was successfuL, then RETCODE is set to O. If not, the job 
number of the job that has that Lock is returned in RETCODE. 

14.6.3 Setting a Lock (and Waiting UntiL it is AvaiLabLe) 

It is sometimes necessary to wait for a Lock to become cLear. To do this, 
mode SETLOCKWAIT is used instead of SETLOCK. This mode, assuming the above 
exampLe, is used as foLLows: 

RETCODE:=XLOCK(SETLOCKWAIT,LOCK1,LOCK2); 

If the Lock is heLd by another user, the program wiLL be put to sLeep untiL 
it becomes avaiLabLe. When XLOCK returns to the user program, RETCODE wiLL 
contain a 0 if the Lock was aLLocated, or the user's job number if the Lock 
aLready was aLLocated to him. 

14.6.4 Clearing a Lock 

After a Lock is no longer needed (i.e. in the above example, moving to 
another record) it must be cLeared so that other users have access to that 
Lock. To cLear a Lock, the CLEARLOCK mode is used. Again, using the above 
example: 

RETCODE:=XLOCK(CLEARLOCK,LOCK1,LOCK2) 
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RETCODE will contai~the number of Locks that 
after the caLL, then no Locks were cLeared. 
was cLeared. If RETCODE > 1, then a wiLdcard 
LOCK2 and mucho Locks were cLeared. 

were cLeared. If RETCODE = 0 
If RETCODE = 1, then one Lock 
was specified in LOCK1 or 

14.6.5 The GETLOCKS Subroutine 

GETLOCKS is an externaL procedure. Therefore, it must be specified as such 
in the Pascal program that uses it: 

EXTERNAL PROCEDURE GETLOCKS(VAR LOCKQTY,JOBNUM: INTEGER; 
VAR LOCKARRAY: LARRAY); 

Type LARRAY is an array of type LOCK. LOCK is set up as foLlows: 

TYPE LOCK = RECORD JOB,LOCK1,LOCK2 : INTEGER END; 

If X is a variable of type LOCK, then X.JOB is the job number that holds the 
lock. X.LOCK1 and X.LOCK2 are the lock vaLued of the lock. LARRAY is 
defined as follows: 

TYPE LARRAY = ARRAY[1 •• 25J ~ LOCK; 

The variable LOCKARRAY may then be aLlocated for GETLOCKS to return the List 
of locks in: 

VAR LOCKARRAY : LARRAY; 

Be sure to set up type LARRAY as an array large enough to hold the maximum 
number of possibLe locks on your system. Since there is no range checking 
in external procedures or functions, LARRAY must be large enough to receive 
the maximum number of anticipated locks. Therefore, it is a good idea to 
set LARRAY to the number of queue bLocks aLlocated in your system. 

If there is a possibiLity that more than 25 locks may be set at a time when 
GETLOCKS (see below) is calLed, then it is necessary that the size of LARRAY 
be increased. The file DSKO:XLOCK.INC[7,5J, which contains the definition 
of LARRAY, may be modified. 

To get a list of Locks, enter into your program: 

GETLOCKS(LOCKQTY,JOBNUM,LOCKARRAY); 

Where LOCKQTY is an integer that receives the number of set locks, JOBNUM is 
an integer that receives your job number, and LOCKARRAY is the array that 
receives the list of locks. 
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One thing you might do with this list of locks is list it. To do this: 

FOR LOCKLIST:=1 TO LOCKQTY DO 
----WITH LOCKARRAY[LOCKLISTJ-oO 

--BEGIN {LIST LOCKS} 

14.7 XMOUNT 

WRITELN (' J OB = 
WRITELN (' LOCK1 = 
WRITELN ('LOCK2 = 

END; {LIST LOCKS} 

',JOB); 
',LOCK1); 
',LOCK2); 

XMOUNT is an assembly language routine that aLLows you to mount a disk from 
within a Pascal program without leaving Pascal. You should call it whenever 
you change a disk and your Pascal program is going to use that disk. You 
must always mount a disk after you have changed it and before you write to 
it. Otherwise, the system wilL think that the old disk is still in the 
drive, and use the oLd disk's bitmap to find unused disk bLocks. 

14.7.1 Error Codes 

The error codes returned by XMOUNT are specified in a TYPE decLaration at 
the beginning of a program, having provided the form: 

TYPE MOUNTERROR = (MOUNTED, UNMOUNTED, DEVNOTFOUND, BADHASH, NOVOLID); 

Next, some variabLes wiLL have to be defined. 
variabLe to contain the device specification and 
that wiLL contain the voLume ID of the newLy 
return an error code in a variabLe that shouLd be 

VAR DEV,VOLID: STRING[10J; 
RETCODE: MOUNTERROR; 

XMOUNT requires a string 
another string variabLe 

mounted disk. XMOUNT wiLL 
of type MOUNTERROR: 

Next, the function (XMOUNT) must be defined as foLLows: 

EXTERNAL FUNCTION XMOUNT(D: STRING; 
VAR V: STRING): MOUNTERROR; 

{$I XMOUNT} wiLL include the required TYPE and EXTERNAL FUNCTION definitions 
required by XMOUNT. 

XMOUNT is then caLLed via: 

RETCODE:=XMOUNT(DEV,VOLID); 
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Where DEV is 
DEV:='DSK3:') 
ID, if any. 

a string 
and VOLID 

containing the device to be mounted (e.g., 
is the string variable used to receive the volume 

14.7.2 Unmounting a Disk 

A disk may be unmounted by specifying '/U' after the DEV spec (i.e. 
RETCODE:=XMOUNT('DSK23:/U',VOLID);). If a disk is to be unmounted, the '/U' 
must contain an upper case Jut. When you unmount a disk, you prevent BASIC 
and most system programs from being able to access that device. Note that 
VOLID is included, even though it is not needed because a volume id is not 
returned when a disk is unmounted. VOLID is required at all times. 

14.7.3 Error Codes 

The error (or return) codes specified above have the following meanings: 

14.7.3.1 MOUNTED - The device was successfully mounted and the volume ID 
is in VOLID (or whatever the second string was called). 

14.7.3.2 UNMOUNTED - The device was successfully unmounted. 
unchanged. 

VOLID is 

14.7.3.3 DEVNOTFOUND - The specified device was not defined at system 
generation, and is not in the system device table. VOLID is unchanged 

14.7.3.4 BADHASH - The device was mounted, but it was a storage module 
device with a BADBLK.SYS. When the new BADBLK.SYS was read, it was found to 
contain a bad hash total. VOLID is unchanged. 

14.7.3.5 NOVOLID - The disk was successfully mounted, but there was no 
volume ID on the disk. Note that MOUNTED and NOVOLID specify successful 
mounting of the disk. UNMOUNT specifies a successful UNMOUNT. DEVNOTFOUND 
and BADHASH indicate errors occurred while attempting to mount the disk. If 
either of these errors occur, you should not try to access that device! 



SYSTEMS FUNCTIONS AND PROCEDURES Page 14-11 

14.8 TIME 

The TIME procedure pLaces the contents of the system cLock into the two 
specified variabLes. (The system cLock contents increment every sixtieth of 
a second on most systems, and every fiftieth of a second on other systems; 
the actuaL amount is specified by CLKFRQ in SYSTEM.INI.) Word1 contains the 
most significant part of the returned vaLue. Word1 and Word2 must be 
decLared INTEGER variabLes. The procedure invocation takes this form: 

TIME(Word1,Word2); 

For exampLe: 

PROGRAM TestTime; 

VAR First,Second: INTEGER; 

BEGIN { TestTime } 
TIME(First,Second); 
WRITELN('The time is: ',First,',',Second) 

END { TestTime }. 

When the program above was run at 5:~0:02 PM, it printed: 

The time is: 56,2086 

NOTE: Because the cLock contents are stored 
Word2 may sometimes be interpreted and 
negative number. 

14.9 TOD 

as a 32-bit unsigned vaLue, 
dispLayed by the computer as a 

TOD takes no arguments, and returns a reaL number corresponding to the 
number of seconds since midnight, according to the time of day. InternaLLy, 
the time of day is converted from a two word integer to a reaL number, and 
then divided by the cLock frequency defined in SYSTEM.INI. Therefore, the 
resoLution on 60 cycLe systems is to within .01666 ••• seconds, and on 50 
cycLe systems is to within .02 seconds. 

You wiLL probabLy find TOD to be of most use for timing purposes or for 
caLcuLating the time of day. 
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14.10 ERROR HANDLING PROCEDURES AND VARIABLES 

Whenever an error occurs, the ALphaPascaL system prints an appropriate 
message (incLuding the Location of the error) and aborts to AMOS. Whenever 
a user types a ControL-C whiLe his program is executing, execution is 
suspended and the user is aLLowed to choose among a series of options such 
as resuming his program, exiting to AMOS, or displaying a backtrace of 
suspended function and procedure invocations. 

However, it is not aLways desirabLe to let the system perform error handLing 
for you. You may wish to aLlow the user to type a ControL-C in order to 
exit from some mode of a program, or in order to obtain a status report on 
the progress of your program in processing some task. It may be that you 
have an applications package in which the users of your package are 
unfamiLar with AMOS ••• if an error occurs you may simpLy wish to print a 
message and return to the top level of your appLications package. Or it may 
be that you enforce security on your system, and have an unattended program 
that you wish to LOGOFF automatically if an error occurs. 

For these reasons and more, it is desirabLe for you to be able to write your 
own routine to handLe a ControL-C and error conditions. AlphaPascal allows 
you to do so, and the remainder of this section wilL attempt to provide you 
with the necessary information to write such a routine. 

14.10.1 IncLuding ERT.INC 

In order to write your own error r9utine, you must include a special set of 
definitions with {$I ERT}~ Doing so incLudes the foLLowing text; 

TYPE 
~FOREC = RECORD 

XEQERR: INTEGER; 
FILERC: INTEGER; 
ERRFIB: ATEXT; 

{Additional information for internaL use onLy} 

EXTERNAL PROCEDURE XERRORTRAP(VAR INFO: INFOREC); 
EXTERNAL PROCEDURE STDERRORTRAP; 

14.10.2 ERRORTRAP 

To catch errors, you must write a gLobal procedure of no arguments with the 
name ERRORTRAP. Here is a very simpLe exampLe of such a procedure: 
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PROCEDURE ERRORTRAP; 
BEGIN 

STDERRORTRAP; 
END; 
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In this exampLe, we simpLy caLL the standard system error handLer 
STDERRORTRAP. In order to determine the nature of the error which has 
invoked errortrap, you must use the function ERRORINFO in conjunction with a 
variabLe decLared as type ftINFOREC: 

PROCEDURE ERRORTRAP; 
VAR INFOP: ftINFOREC; 
BEGIN 

END; 

INFOP := ERROR INFO; 
WRITELN('?Error ',INFOPft.XEQERR'); 
STDERRORTRAP; 

In this exampLe, we aLso dispLay the error code corresponding to the error 
which occurred before caLLing the standard error handLer. The List of error 
codes is as foLLows: 

Error 
Code Meaning 

1 VaLue range error 
3 Exit from uncaLLed procedure 
4 Memory capacity exceeded 
5 Integer overfLow 
6 Divide by zero 
7 Bad pointer reference 
8 (ControL-c) 

10 (I/O error) 
11 UnimpLemented runtime instruction 
12 FLoating point error 
13 String overfLow 
14 Programmed HALT 
15 Programmed breakpoint 
16 ARCSIN(x) or ARCCOS(x) where abs(x) > 1 
17 LOG(x) or LN(x) where x <= 0 
18 SQRT(x) where x < 0 
19 TAN(PI/2 + k*PI) is undefined for integer k (bad TAN argument) 
20 ARCCOSH(X) where x < 1 
21 FACTORIAL(x) where x is a negative integer 
22 ARCTANH(x) where abs(x) >= 1 
23 POWER(x,y) where x < 0 and y is a fraction 

In the case of I/O errors, there is some additionaL information, nameLy the 
type of error and the fiLe invoLved, which is avaiLabLe: 
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PROCEDURE ERRORT~AP; 
VAR INFOP: AINFOREC; BADFILEP: ATEXT; 
BEGIN 

INFOP := ERRORINFO; 
IF INFOPA.XEQERR = 10 {I/O Error} THEN 
--aEGIN BADFILEP := INFOpA.ERRFIB;-----

WRITE('?I/O error ',INFOPA.FILERC,' has occurred in I); 

PFILE(BADFILEpA); 
WRITELN; 

END; 
STDERRORTRAP; 

END; 

In the above example, if an I/O error has occurred, we display the file 
error code (INFOPA.FILERC) and the name of the file involved 
(INFOPA.ERRFIBA). ERRFIB is a pointer to the most recently processed file, 
which is why we first save it in BADFILEP before writing to the terminal, 
otherwise our message would read 

?I/O error xxx has occurred in TTY: 

regardless of the actual file in which the error occurred. 

Here is a list of the I/O error codes. They are the standard codes used by 
AMOS: 

I/O 
Error 
Code Meaning 

1 File specification error 
2 Insufficient free memory for INIT 
3 File not found 
4 File already exists 
5 Device not ready 
6 Device full 
7 Device error 
8 Device in use 
9 Illegal user code 

10 Protection violation 
11 Write protected 
12 File type mismatch 
13 Device does not exist 
14 Illegal block number 
15 Buffer not INITed 
16 File not open 
17 File already open 
18 Bitmap kaput 
19 Device not mounted 
20 Invalid filename 

In the examples so far, we have always been calling STDERRORTRAP to handle 
our errors. STDERRORTRAP always aborts to AMOS without returning with the 
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exception of a ControL-C foLLowed by a command to resume. Thus the 
ERRORTRAP procedures themseLves have aborted to AMOS in most circumstances. 

In addition, STDERRORTRAP resets IN FOP .XEQERR to zero before returning if 
execution is to be resumed. This is because errors MUST NOT occur in the 
error handLer itseLf for obvious reasons. ALphaPascaL assumes it is 
executing an error handLer whenever XEQERR is nonzero. If an occur does 
occur within an error handLer, the message 

?Attempt to caLL ERRORTRAP whiLe in ERRORTRAP 

is dispLayed, a direct abort to AMOS is made without cLosing any open fiLes. 
Thus, by reseting XEQERR to zero, STDERRORTRAP signaLs to ALphaPascaL that 
error handLing is finished and further errors are again acceptabLe. 

ShouLd you decide not to caLL STDERRORTRAP at aLL, pLease keep in mind the 
foLLowing points: 

1 • The onLy errors from which you 
ControL-C) and 10 (I/O error). 
returning from ERRORTRAP with 
the system. 

may safeLy resume execution are 8 (a 
An attempt to resume execution by 

any other errors wiLL probabLy crash 

2. It i! acceptabLe to use EXIT to abort some function or procedure, 
or your program, when any error occurs. Of course you can onLy 
EXIT to Leave a function or procedure which ;s currently active, so 
you wiLL probabLy want to have around some BOOLEAN variabLes to 
keep track of whether or not you are currentLy within routines 
which you might wish to EXIT from ERRORTRAP. 

3. Remember to set XEQERR 
otherwise your next 
ERRORTRAP. 

14.10.3 XERRORTRAP 

back 
error 

to 
will 

zero before 
abort to 

Leaving ERRORTRAP, 
AMOS without caLLing 

When STDERRORTRAP is caLLed by entering a Control-C, it is possibLe to 
request a backtrace of suspended functions and procedures. This backtrace 
begins with the caLLer of the caLLer of STDERRORTRAP, which is usuaLLy the 
caLLer of ERRORTRAP, and hence the routine which was suspended. Thus, 
should STDERRORTRAP be caLLed by a function or procedure LocaL to your 
ERRORTRAP procedure, the backtrace wiLL begin in the wrong pLace. This can 
be corrected by using XERRORTRAP, which takes a copy of the system INFOREC 
as its argument. It is used as foLLows: 
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PROCEDURE ERRORTRAP; 
VAR INFOP: AINFOREC; INFO: INFOREC; 
----PROCEDURE P1; 

BEGIN 
XERRORTRAP(INFO); 

END; 
BEGIN-

INFOP := ERROR INFO; 
INFO := INFOpA; 
P1; 
INFOPA.XEGERR := INFO.XEGERR; 

END; 
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Using XERRORTRAP, the backtrace wiLL be dispLayed beginning with the caLLer 
of the routine which invokes ERROR INFO, thus producing a correct backtrace, 
even when caLLed from an inner procedure. Begin at the caLLer of the 
procedure which set X to ERRORINFO. 

14.10.4 ERROR 

The procedure ERROR(x) takes an INTEGER x as argument and generates the 
corresponding system error. See the previous section for the List of error 
codes. 
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ASSEMBLY LANGUAGE SUBROUTINES 

AssembLy Language subroutines are assembLy Language programs that are 
caLLabLe by your ALphaPascaL programs. 

Why wouLd you want to caLL assembLy Languages routines from a PascaL 
program? There are at Least two good reasons. FirstLy, not aLL the 
capabiLities of the operating system (AMOS) have been directLy incLuded in 
AlphaPascal. The abiLity to write assembly Language subroutines allows you 
to enrich AlphaPascaL, as need requires, with additional capabiLities. 
SecondLy, routines written in assembLy Language execute significantLy faster 
than routines written in PascaL. Thus, you may wish to identify key 
functions and procedures which are bottle necks in your programs, and 
rewrite them in assembly Language. 

This chapter describes how to write and use assembly Language subroutines. 
It wiLL be assumed in this chapter that you are an experienced assembLy 
Language programmer on the AMOS system. For more information on assembly 
Language programming, pLease refer to the AMOS AssembLy Language 
Programmer's Reference Manual (DWM-00100-43), the WD16 Microcomputer 
ManuaL (DWM-00100-04), and the AMOS Monitor CaLls ManuaL (DWM-00100-42). 

15.1 CALLING ASSEMBLY LANGUAGE SUBROUTINES 

In ALphaPascaL, there is no distinction between caLling an assembly Language 
function or procedure, and caLLing a PascaL function or procedure which 
occurs in a separateLy compiLed moduLe. (Modules were discussed in Section 
5.1.) Section 4.4.4 describes how to Link an assembly Language subroutine 
into a program during the PLINK process. Instead of linking output fiLes 
from the compiLer, you Link a PRG fiLe with an extension of .PSB which 
contains code for a singLe function or procedure. The name of the PSB fiLe 
must be the first six Letters of the name to be used for caLLing the 
assembly Language routine. When specifying the fiLe to PLINK you must, of 
course, specify the fuLL name of the procedure or function contained in the 
PSB fiLe, otherwise PLINK would not know the fuLL name you wish to use for 
it. 
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For example, if you code in assembly language a procedure that displays a 
menu, the procedure name might be MENUDISP. The disk file containing that 
routine must then be called MENUDI. When you specify the file to PLINK, 
though, you use the full eight-character name of the procedure. For 
example: 

File 1 = MENUDISP.PSB/LINK 

15.2 ARGUMENT PASSING CONVENTIONS 

Your assembly language routine must work with two stacks. One of these 
stacks is the familar SP stack. The other is a data stack used by 
AlphaPascal for passing arguments and recieving results. The data stack is 
indexed by R5, and so will also be referred to as the R5 stack. All other 
registers (RO-R4) are available for any purpose to your assembly routine. 

Arguments are pLaced on the R5 stack in reverse order. That is, the Last 
argument appears on the top of the R5 stack. For exampLe, if we have the 
following program in AlphaPascaL: 

File TEST1.PAS--

PROGRAM; 
EXTERNAL PROCEDURE dem01(x,y: INTEGER); 
BEGIN 

dem01(10,20); 
END. 

then, upon entry to our assembly language subroutine, 20 wilL be on the top 
of the R5 stack (referenced as @R5) and 10 wiLL be under it on the R5 stack 
(referenced as 2(R5». 

A procedure to print its two INTEGER arguments in order might then be 
DEM01.MAC: 

File DEM01.MAC--

COpy SYS 

START: MOV 
DCVT 
CRLF 
MOV 
DCVT 
CRLF 
ADDI 
RTN 

2(R5),R1 
0,2 

@R5,R1 
0,2 

4,R5 

; Get first argument 
; Print it in decimal 

; Get second argument 
; Print it in decimal 

; Remove arguments from R5 stack 
; Return to pascal 

DEM01 would then be assembled with MACRO, and the resulting program file 
DEM01.PRG would be renamed to DEM01.PSB in order to allow it to be linked 
into a code file by PLINK. 
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When caLLed as a function rather than as a procedure, your routine wiLL 
receive an additionaL three words containing zeros on the top of the RS 
stack. These words serve no purpose when writing assembLy routines and may 
be immediateLy removed by executing an ADDI 6,R5. Their presence ;s 
required for internaL reasons by functions written in PascaL. 

Assembly language functions return their result on the top of the R5 stack 
after aLL arguments have been removed. ExampLe: 

FiLe TEST2.PAS--

PROGRAM; 
EXTERNAL FUNCTION Maximum(x,y: INTEGER): INTEGER; 
BEGIN 

WRITELN(Maximum(2,7»; 
END. 

FiLe MAXIMU.MAC--

START: ADDI 6,R5 
MOV (R5)+,R2 
MOV (R5)+ ,R1 
CMP R1,R2 
BHI USE1ST 
MOV R2,-(R5) 
RTN 

USE1ST: MOV R1,-(RS) 
RTN 

· Throwaway unused additionaL words , 
· Get 2nd argument , 
· Get 1st argument , 
· 1st> 2nd? , 
· Yes, return 1st argument , 
· No, return 2nd argument , 

· Return 1st argument , 

After producing MAXIMU.PSB, you wouLd need to remember to refer to the fiLe 
as MAXIMUM.PSB to PLINK, otherwise it wouLd think the function being 
defined had the name 'Maximu' instead of 'Maximum'. 

15.2.1 Argument passing 

There are two methods of passing arguments in PascaL, typified by: 

1. 
and 2. 

PROCEDURE(x: INTEGER); 
PROCEDURE(VAR x: INTEGER); 

In the first decLaration, x is referred to as a vaLue parameter. In the 
second decLaration, x is referred to as a reference parameter. 

In generaL, vaLue parameters appear directLy on the RS stack, whiLe 
reference parameters (denoting variabLes which can be modified) appear as an 
address on the RS stack which points to the parameter. 

However, there are exceptions: arrays, records, and strings aLways have 
their address passed on the RS stack, even when they appear as vaLue 
parameters. 
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15.2.2 Data Format~ 

This section describes the internaL format of each data type. ALL data 
types are aLigned on a word boundary unLess contained as a packed fieLd. 

15.2.2.1 CHAR - Characters are represented by their ASCII code in a fuLL 
machine word. They are onLy stored within singLe bytes of memory when 
contained in packed arrays or records. 

15.2.2.2 INTEGER - Integers are represented in a singLe machine word. 

15~2.2.3 BOOLEAN - BooLeans are represented by a zero (FALSE) or one 
(TRUE) in a fuLL machine word. They are onLy stored as singLe bits when 
contained in packed arrays or records. 

15.2.2.4 Subranges and ScaLar types - These are represented in a fuLL 
machine word unLess they appear in a packed array or record, in which case 
they are stored in a fieLd of as many bits as necessary to hoLd their 
maximum vaLue. User scaLar types are numbered starting from zero. 

15.2.2.5 REAL - ReaLs occupy three words of memory and conform with the 
format for-reaLs used by the FADD, FSUB, FMUL, FDIV, and FCMP machine 
instructions. 

15.2.2.6 STRING - Strings are represented by a 
0-255, foLLowed by a sequence of bytes which are used 
characters of the string. 

Length byte containing 
to hoLd the actuaL 

15.2.2.7 Pointers - Pointers require a fuLL machine word. 

15.2.2.8 Sets - Sets require one or more words depending upon the size of 
the set. Sets are represented as a bit pattern, where a one bit denotes the 
presence of a set eLement. The bits are ordered from Low order to higher 
order in each word, and from first word to Last word. For exampLe, SET OF 
3 •• 19 requires two words of memory. The first three bits corresponding to 0 
thru 2 are unused. To test for the presence of the eLement 18, one wouLd 
perform a bit test on the second word of the set with a mask of 4. 
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15.2.2.9 Arrays - Arrays require one or more words. The eLements of an 
array appear in order in memory. In packed arrays, the eLements of an array 
may each occupy on a few bits, otherwise each eLement wiLL appear on a word 
boundary. FieLds appear from Low order to high order in a word, and may not 
cross word boundaries. 

15.2.2.10 Records - Records require one or more words. The eLements of a 
record appear in order in memory in a fashion simiLar to arrays. 

15.2.2.11 FiLes - FiLes are actuaLLy an internaL 'kind of record format. 
The detaiLs of this format are not being made avaiLabLe as they wiLL change 
as versions of ALphaPascaL change. 

15.2.3 Error Exit 

ShouLd you wish to generate an error from your assembLy Language subroutine, 
it is preferabLe that you caLL the PascaL system's ERRORTRAP procedure, 
rather than dispLay an error and exit to AMOS directLy, otherwise there is 
no guarantee that open fiLes wiLL be cLosed correctLy. 

To signaL an error, you must perform a proper return from your routine, but 
in addition, advance your return address by executing IW2 @SP, and Leave an 
execution error code in R1. For additionaL information on ERRORTRAP and a 
List of execution error codes, see section 14.10, "Error HandLing Procedures 
and VariabLes." 

15.3 CODE RESIDENCY 

This section discusses the variety of ways in which your routine may appear 
in memory. 

15.3.1 Routines PLINKed with ILINK 

Routines which have been Linked into a code fiLe with the ILINK option must 
have a finaL PSB fiLe which is exactLy one bLock in size. Such routines are 
dynamicaLLy paged into memory aLong with PascaL psuedo-code. They are 
deLeted from memory and reLoaded as memory requirements and usage demand. 
They pLace no burden on avaiLabLe memory when not being used. 
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15.3.2 Routines PLtNKed without /LINK 

Routines which have been linked into a code file without the '/LINK option 
will be searched for in memory and on disk each time th~y are called. What 
has been linked into the code file is not the actual routine, but rather the 
name of the PSB file containing that routine (see section 4.4.4). 

If your routine has been Loaded before entering ALphaPascaL via the LOAD 
command, either into system memory or user memory, then that copy of your 
routine wiLL be used. 

If your routine is not present in memory, it will be temporariLy loaded in 
order for it to be executed, and then deleted from memory immediateLy after 
execution. 

15.4 OBTAINING MEMORY FOR DATA AREAS 

When writing 
temporary data 
this purpose. 
stack, or place 
routines which 
sharable). The 

an assembly language routine, you wiLL probably want and need 
areas. There is no room for allocating memory moduLes for 

Instead, you may either alLocate space for data in the SP 
your data inLine in your routine (this is unacceptabLe for 
are to be Loaded into system memory, since they must be 

R5 stack is NOT available for allocating data space. 

Another method for obtaining Larger data areas, is to have your caLler pass 
them to you as arguments. 

15.5 RESTRICTIONS 

As mentioned above, there is no room for alLocating memory moduLes. This 
aLso means that you may not use INIT to create a fiLe buffer, or perform 
fiLe operations which would require loading a device driver into memory. 
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WRITING AND MODIFYING AN EXTERNAL LIBRARY 

When you link together your programs using PLINK, you are asked to specify a 
library file. Typically, you specify STOLIB. The global functions, 
procedures, and variables contained in this library are available to you 
just as if you wrote them in a module and linked them into your program. 
However, using routines contained in a library requires no additional space 
in your program's code file because the routines are accessed directly from 
the library file at run-time. 

There are several advantages to placing commonly used routines in a library 
rather than linking them directly into your program. First, you save disk 
space by only having a single copy of your routines on disk. Second, the 
linking process is faster if you only need to specify a library rather than 
several files contain your modules. Finally, if it becomes necessary to 
modify a routine, you need only change it in the library to update all your 
programs which use it. 

Another possible use of libraries is to generate multiple configurations of 
a program. A single program could be linked to a variety of libraries each 
of which define the same set of functions and procedures, but each of which 
do so with different definitions. This might be used to configure a 
generalized set of applications programs for use in different specific 
applications. 

It is not necessary to specify EXTERNAL declarations for most of the 
functions and procedures in STOLIB. This is NOT a feature of libraries. 
Rather, the compiler has been written to automat1cally include EXTERNAL 
declarations for these commonly used routines. 

There is really very little difference between a program file and a library 
file. Both are actually AlphaPascal programs. The only difference is that 
if Program A uses Program B as a library, then Program B is executed with 
the purpose of initializing the library (i.e., global variables in the 
library), before Program A is executed. 

It is possible for a library to itself have a library. Thus Program A can 
use Program B as a library, and Program B can use Program C as a library, in 
which case C, then B, and finally A are executed. 



WRITING AND MODIFYING AN EXTERNAL LIBRARY Page 16-2 

To aLLow programs to be written which can serve either directLy as a 
program, or indirectLy as a Library, a speciaL BOOLEAN function is provided, 
caLLed MAINPROG, which takes no arguments and returns true if the program in 
which it is executing is being used as the main program, and faLse if the 
program in which it is executing is being used as a Library to another 
program. The idea is to write a program in such a way that if it is being 
used as a Library, aLL it does is initiaLize gLobaL variables. 

16.1 STDLIB 

STDLIB is a special library which itself has no library. It provides a 
basic set of mandatory procedure and function definitions. It is 
permissable for you to overide any of these definitions with your own 
external procedures or functions with the exception of ROC, RDI, RDR, RDS, 
RLN, WLN, WRB, WRC, WRI, WRR, and WRS. CalLs to these procedures are 
automatically generated whenever you use READ and WRITE statements. READ 
and WRITE will seriousLy malfunction if you redefine any of these. 

The functions and procedures included in STDLlB are: 

ARCCOS 
ARCCOSH 
ARCSIN 
ARCSINH 
ARCTAN 
ARCTANH 
CONCAT 
COpy 
COS 
COSH 
DELETE 
ERRORTRAP 
EXP 
FACTORIAL 
GETFILE 
GETLOCKS 
INCHARMODE 
INSERT 
KILCMD 
LCS 
LN 
LOG 
OPEN 
POS 
POWER 
PROGRAM 
PWROFTWO 
RDC 
RDI 
RDR 
RDS 

Arc cosine function 
Hyperbolic arc cosine fun~tion 
Arc sine function 
Hyperbolic arc sine function 
Arc tangent function 
HyperboLic arc tangent function 
Function to concatenate strings 
Function to copy characters in string 
Cosine function 
HyperboLic cosine function 
Procedure to deLete characters in string 
DefauLt error handLer 
Function to compute e to the specified power. 
FactoriaL function (X!) 
Procedure to get information in fiLespec 
Procedure to read file Locks. 
Returns true if terminaL is in Charmode. 
Procedure to insert characters into a string 
Procedure to abort command fiLe 
Function to convert upper case characters to lower case 
Function to compute natural (Napierian) log 
Function to compute log base ten of argument 
Procedure to open an AMOS fiLe 
Function to compute position of character in string 
POWER(x,y) computes x to the y'th power 
STDLIB initiaLization 
Function to compute powers of two 
Routine used by READ 
Routine used by READ 
Routine used by READ 
Routine used by READ 
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RESET 
REWRITE 
RLN 
SETFILE 
SIN 
SINH 
S~ 

SPOOL 
STDERRORTRAP 
STRIP 
SQRT 
TAN 
TANH 
TOD 
UCS 
WLN 
WRB 
WRC 
WRI 
WRR 
WRS 
XERRORTRAP 
XLOCK 
XMNT 
XMOUNT 

Procedure to cLose a fiLe, and then open for input 
Procedure to cLose, erase, and then open a fiLe for output 
Routine used by READ 
Procedure to pLace fiLe information in fiLespec 
Sine function 
HyperboLic sine function 
Routine used by SPOOL; must not be caLLed directLy 
Procedure to spooL fiLes to Line printer 
Standard error handLer 
Procedure to strip traiLing bLanks from string 
Square root function 
Tangent function 
HyperboLic tangent function 
Returns time of day in seconds as a reaL number 
Procedure to convert upper case characters to Lower case 
Routine used by WRITE 
Routine used by WRITE 
Routine used by WRITE 
Routine used by WRITE 
Routine used by WRITE 
Routine used by WRITE 
SpeciaL version of error handLer 
Procedure to set or reLease fiLe Locks 
Routine used by XMOUNT; must not be caLLed directLy 
Procedure to mount a disk 

16.2 WRITING LIBRARY FILES 

It is not likeLy that you wouLd want to dispense with the standard library 
fiLe altogether, since the compiLer reLies on the presence of many of the 
procedures and routines in that Library. If you did not use STDLIB, you 
wouLd have to dupLicate for yourseLf aLL of the routines Listed above that 
make up that Library. 

However, it is possibLe for one Library to make use of another. For 
exampLe, suppose you want to write your own library which contains a set of 
functions that are particuLarLy usefuL for the programs that you write 
(e.g., you need a set of routines that construct and dispLay screen menus), 
you can write such a Library; then, when you Link it, you can specify the 
STDLIB externaL Library as its Library fiLe. (The onLy time you ever Link 
a fiLe without specifying a-rlbrary, is when you are Linking a root Library, 
such as STDLIB itseLf-- a very rare occurrence.) In this case, your Library 
fiLe (perhaps named NEWLIB) wouLd be Linked with STDLIB. Then, when you 
Link a new program, you might Link it with the NEWLIB Library. Your new 
program wouLd thus be Linked with NEWLIB which in turn has its own Library, 
STDLIB. There is no Limit to Library nesting. 
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There are several things you should keep in mind when writing an external ' 
library: 

1. If an external procedure or function is declared both in a program 
and in a library which it uses, then the definition within the 
program is in effect while execution resides in the program, and 
the definitions within its libraries are in effect while in its 
libraries. 

2. If you change a procedure from pascal to assembly language, or from 
assembly language to pascal, it is wise to re-create (re-link) that 
program and all the programs which use it as a library. Any 
references to the procedure which are not re-Linked wiLL treat it 
as the wrong kind of code. 

, 
3. SimilarLy, if while updating a program, you overide a definition in 

a library which was formerly accessibLe, there is no garauntee that 
alL references to the definition wilL be updated unless you re-Link 
the program and aLL the programs which use it as a Library. 

4. If a library is updated with PLINK, it is not necessary to update 
the programs which use that library. However, if the library must 
be compLetely re-created, aLL programs which use that Library wiLL 
need to be re-created. Thus, it is desirabLe to avoid the need to 
re-create a Library. PLINK does not aLLow you to enLarge the size 
of global variables with an update, thus it is wise to avoid having 
globaL variables which you may wish to enlarge, such as records, 
strings, or arrays. Instead use a globaL pointer variabLe which 
points the desired object. In this way, if you change the size of 
the object, no globaL variabLe wiLL change size. 

16.3 MODIFYING STDLIB 

If you decide to modify STDLIB, you must do so very carefuLLy. Because 
PLINK uses STDLIB whiLe it is working, you must not directLy modify STDLIB. 
If you want to add routines to STDLIB, use the AMOS COPY command to make a 
dupLicate of STDLIB under another name. Then, add your routines to the copy 
of STDLIB using PLINK. FinaLLy, rename your copy to STDLIB (making sure to 
keep a copy of the oLd STDLIB somewhere in case of emergencies). 

However, it is far wiser to create a Library which has STDLIB as its 
Library, rather than to directLy modify STDLIB. Otherwise, when ALpha Micro 
reLeases an update to STDLIB, aLL your programs wiLL need to be re-Linked! 
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16.4 VERSION CHECKING 

Both PLINK and PRUN check to insure that a program is only given its 
original library or an update of that file, since an attempt to use any 
other fiLe as a Library resuLts in a system crash. 

If you attempt to execute a program with an improper Library, you wiLL 
receive the error 

?Wrong version of xxx for use with yyy 

where xxx is the name of your program and yyy is the name of its Library. 
If you get this message, it either means that you are running with an out of 
date version of Library yyy, or that you are running with a newer version of 
Library yyy which had to be re-created. In the latter case, you wiLL need 
to re-create your program with PLINK. 
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APPENDIX A 

QUICK REFERENCE TO ALPHA PASCAL 

This appendix gives a quick summary of the Pascal language as implemented by 
Alpha Micro. For information on a particuLar Pascal statement or element, 
Look in the index to see what pages of this book contain information on that 
eLement. For a compLete description of the standard PascaL language, see 
Jensen and Wirth, The PascaL User ManuaL and Report. 

For a List of aLL standard identifiers, see Section 5.4.2, "Standard 
Identifiers." 

A.1 PROGRAM STRUCTURE 

A program consists of a heading and a bLock, and it concLudes with a period: 

Heading 
Block. 

The heading takes this form: 

PROGRAM program-name; 

or: 

PROGRAM; 

A bLock has the form: 

labeL declaration 
constant definitions 
type definitions 
variabLe decLarations 
externaL decLarations 
procedure and function decLarations 
BEGIN statement1 ; statement2 ; ; statementN END. 

If a fiLe is not a main program file, the heading takes the form: 
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MODULE moduLe-name; 

or: 

MODULE; 

and the bLock takes the form: 

LabeL decLaration 
constant definitions 
type definitions 
variabLe decLarations 
externaL decLarations 
procedure and function decLarations 

A.2 DECLARATIONS AND DEFINITIONS 

PascaL requires that you define and decLare 
constants, data types, procedures, and functions 
program or procedure. 

A.2.1 LabeL DecLarations 

aLL 
at 

variabLes, 
the front 
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LabeLs, 
of each 

LabeLs are aLways unsigned integers. A LabeL decLaration takes the fotm: 

LABEL integer1, integer2, •••• integerN ; 

A.2.2 Constant Definitions 

CONST identifier1 = vaLue1; 
identifier2 = vaLue2; 

identifierN = vaLueN; 

A.2.3 Type Definitions 

TYPE identifier1 = type1; 
identifier2 = (identifier3, identifier4, ••• ); 
identifierS = vaLue1 •• vaLue2; . . .. , 
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A.2.4 VariabLe DecLarations 

VAR identifier 
identifier . . .. , 

... , 

... , 

A.2.S Procedure DecLarations 

identifier 
identifier 

PROCEDURE procedure-name; 
bLock; 

or: 

data-type; 
vaLue1 •• vaLue2; 
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PROCEDURE procedure-name(formaL-parameters1; ••• formaL-parametersN); 
bLock; 

where formaL-parameters have the form: 

identifier1 ••• , identifierN : type1 

or: 

VAR identifier1 ••• , identifierN type1 

A.2.6 Function DecLarations 

or: 

FUNCTION function-name 
bLock; 

resuLt-type; 

FUNCTION function-name(formaL-parameters1; 
••• formaL-parametersN) 

bLock; 

where formaL-parameters have the form: 

identifier1 ••• , identifierN : type1 

or: 

VAR identifier1 ••• , identifierN type1 

resuLt-type; 
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A.3 DATA TYPES 

The data type tells Pascal what range of values the declared variable may 
assume and what operations may be carried out on those variables. Data 
types are simple data types or structured data types. 

A.3.1 Simple Data Types 

A simple data type is the basic data type of which structured data types are 
built. The simpLe dc;lta type is called a "scalar type." Such a type 
contains a set of elements, and those eLements are ordered. 

A.3.1.1 Standard Data Types - The standard data types are: 

INTEGER - A non-fractional number in the range -32767 through 32767. 

REAL - A floating point number significant to 11 digits (12 for 
integer values) with an exponent range Of roughLy 1E-37 to 
-IE37. 

BOOLEAN - The standard scalar type (FALSE, TRUE). 

CHAR - A singLe ASCII character. 

A.3.1.2 User-defined ScaLar Types - A scaLar data type takes the form: 

(identifier-eLement1, identifier-eLement2, ••• identifier-eLementN) 

or a sub range type (of another, already defined scalar type) of the form: 

first-eLement •• Last-element 

A.3.2 Structured Data Types 

Simple data types can be organized into larger units, calLed structured 
types. A type definition or variabLe decLaration of a structured data type 
that incLudes the keyword PACKED telLs the compiLer to minimize internaL 
storage for that data type (at the possibLe expense of execut~on time). For 
exampLe, instead of: 

VAR LongL;ne ARRAY [1 •• 1000J OF CHAR; 

you couLd cause LongLine to be a packed array by saying: 

~ LongLine PACKED ARRAY [1 •• 1000J ~ CHAR; 
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The structured data types are: 

A.3.2.1 STRING - STRING data is a group of characters. You may 
optionaLLy specify a maximum Length by foLLowing the keyword STRING with 
square brackets encLosing the number (e.g., STRINGC23J). 

A.3.2.2 Arrays-

ARRAY [index1-type, index2-type, ••• , indexN-typeJ ~ component-type 

A.3.2.3 Sets-

SET ~ eLement-type 

A.3.2.4 FiLe Type -

FILE ~ eLement-type 

or: 

TEXT 

(This is the same as "FILE OF CHAR".) 

A.3.2.5 Record Type -

RECORD fieLd-List END 

where fieLd List is of the form: 

fieLd-identifier •• , fieLd-identifierN 
fieLd-identifier •• , fieLd-identifierN 

fieLd-identifier •• , fieLd-identifierN 

fie Ld1-type1; 
fieLd2-type2; 

fieLdN-typeN; 

The fieLd List may aLso contain a variant-part, which impLies that the 
information in that fieLd may vary as to type. The variant-part takes this 
form: 



QUICK REFERENCE TO ALPHA PASCAL 

or: 

CASE field-type OF 
case-label •• , case-label: (field-list1); 
case-label •• , case-label: (field-list2); 

case-label .. , case-label (field-listN) 

CASE case-field-identifier : field-type OF 
case-label •• , case-label (field-list1); 
case-label •• , case-label: (field-list2); 

case-label .. , case-label : (field-listN) 
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A.3.2.6 Poin~er Data Types - The pointer enables Pascal to permit dynamic 
data structures by giving you a way to point to an element of such a 
structure. It takes the form: 

"object-type 

Pascal provides a standard constant NIL, which points to "nothing." 

A.4 EXPRESSIONS 

Expressions use operators to combine variables, constants, and function 
calls into larger units. This section gives information about each of these 
components of an expression. 

A.4.1 Operators 

Operators hav~ precedence, which you can override by incuding parentheses in 
the expression. The unary operators are performed before all other 
operators; next the multiplying operators are performed, followed by the 
adding operators. Then, the relational operators are performed. Lastly, 
the Boolean operators are applied. If several operators in an expression 
have the same precedence, execution is performed from left to right. 

A.4.1.1 Assignment-

.­.-
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A.4.1.1.1 The Modifying Assignment Operators -

The modifying assignment operators are: 

+= Addition 
-= Subtraction 
*= Multiplication 
1= Division 

A.4.1.2 Arithmetic Operators: -

+ (unary operator) Identity 
(unary operator) Sign inversion 

+ Addition 
Subtraction 

* Multiplication 
DIV Integer number division 
1 Real number division 
MOD Modulus 

A.4.1.3 Relational Operators -

= Equal ity 
<> Inequality 
< Less than 
> Greater than 
<= Less than or equal (or, set inclusion) 
>= Greater than or equal (or, set inclusion) 
IN Set membership 

A.4.1.4 Logical Operators -

NOT Negation 
OR Disjunction 
AND Conjunction 

A.4.1.5 Set Operators -

+ Union 
Set difference 

* Intersection 

Page A-7 
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A.4.2 Constants 

Constants may consist of: 

Characters and strings of characters (in quotes) 

TRUE and FALSE 

MAXINT (which evaluates to the largest integer on the AMOS system, ~2767). 

Values of user-defined types 

Integers 

Decimal and exponential numbers - If a number contains a decimal point, at 
least one digit must appear to the left of the decimal point. The exponent 
in an exponential number is identified by the "E" symbol. For example: 
"34E-5" represents "0.000034". 

A.4.3 Variables 

A variable is a simple identifier, an indexed variable of the form: 

array-variable Cindex1-expression, ••• indexN-expresionJ 

a referenced variable or file buffer variable of the form: 

pointer-variable ft 

or: 
file-variable ft 

or a field designator of the form: 

record-variable • field-identifier 

A.4.4 Function Calls 

Function calls have the form: 

function-identifier 

or: 

function-identifier (parameter, •••• , parameterN) 
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A.4.S IF-THEN-ELSE and CASE-OF Constructs in Expressions 

ALphaPascaL aLLows you to use the IF-THEN-ELSE and CASE-OF constructs to 
conditionaLLy evaLuate one of two (in the case of the IF·THEN-ELSE) or 
severaL (in the case of the CASE-OF) expressions: 

and: 

IF BooLean expression ~ expression ~ expression 

CASE vaLue OF 
vaLue1 : expression; 
vaLue2 : expression; 

vaLueN : expression; 
ELSE expression; 

A.S STATEMENTS 

Statements are either simpLe statements or structured statements. A simpLe 
statement consists of onLy one statement. Structured statements are 
comprised of more than one statement. 

You may LabeL statements by writing: 

LabeL: statement 

where "LabeL" is an unsigned integer. 

A.S.1 SimpLe Statements 

The PascaL simpLe statements are: 

A.S.1.1 Assignment Statement - assigns a vaLue to a variabLe: 

variabLe := expression 

A.S.1.2 Procedure CaLL - Procedure caLLs invoke the specified procedure, 
and take the form: 

procedure-name 

or: 

procedure (parameter1, parameter2, ••• , parameterN) 
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A.S.1.3 GO TO Statement - The GOTO statement transfers program control to 
the labeled portion of the program. It takes the form: 

GOTO labeL 

A.S.1.4 Null Statement - Another permissible simpLe statement is the null 
statement (that is, no statement at all). 

A.S.2 Structured Statements 

The PascaL structured statements are: 

A.S.2.1 Compound Statements - The compound statement is bracketed with 
the keywords BEGIN and END, and takes the form: 

BEGIN statement1; statement2; ••• ; statementN END. 

A compound statement may take the place of any single statement in the 
examples given in this appendix. 

A.S.2.2 Conditional Statements -
A conditionaL statement conta1ns statements whose execution depends on the 
resuLt of a conditional test. These statements may take the form: 

or: 

or: 

IF Boolean expression ~ statement; 

IF Boolean expression ~ statement ~ statement; 

CASE expression OF 
case1-label:-statement1; 
case2-LabeL: statement2; 

caseN-label: statementN 
END. 

(SeveraL case-Labels, separated by comm~s, may be written in place of a 
single case-label.) 
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A.S.2.3 Repetitive Statements -

or: 

or: 

or: 

WHILE Boolean expression DO statement 

REPEAT statement-list UNTIL Boolean expression 

FOR variable-identifier ~= expression TO expression 
---DO statement 

FOR variable-identifier := expression DOWNTO expression 
---DO statement 

A.S.2.4 WITH Statement -
The WITH-DO statement allows you to access record fields as if they 
were simple variables: 

, 
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WITH record-variable1, record-variable2, ••• , record-variableN 
---00 statement 

(Changed 30 April 1981) 
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A.6 ALPHA PASCAL STANDARD FUNCTIONS AND PROCEDURES 

BeLow is an aLphabetic List of aLL ALphaPascaL standard functions and 
procedures that you may use. To find out what pages of this book discuss a 
particuLar procedure or function, refer to the Index. 

ABS 
ARCSINH 
CHR 
COS 
DELETE 
ERROR 
EXP 
FILLCHAR 
GETFILE 
JOBDEV 
LENGTH 
LOG 
MEMAVAIL 
ODD 
OPENR 
POS 
PVIRT 
RANDOMIZE 
RENAME 
ROUND 
SHIFT 
SPOOL 
STR 
TANH 
UCS 
XEQERR 

ARCCOS 
ARCTAN 
CLOSE 
COSH 
EOF 
ERROR INFO 
EXPONENT 
FILESIZE 
GETLOCKS 
JOBUSER 
LINEMODE 
LOOKUP 
MOVELEFT 
OPEN 
ORO 
POWER 
PWROFTEN 
READ 
RESET 
SCAN 
SIN 
SQR 
STRIP 
TIME 
VAL 
XLOCK 

ARCCOSH 
ARCTANH 
CONCAT 
CREATE 
EOLN 
ERRORTRAP 
EXTENSION 
FSPEC 
INCHARMODE 
KILCMD 
LN 
MAINPROG 
MOVERIGHT 
OPENI 
PAGE 
PRED 
PWROFTWO 
READLN 
REWRITE 
SEEK 
SINH 
SQRT 
SUCC 
TOO 
WRITE 
XMOUNT 

ARCSIN 
CHARMODE 
COpy 
CRT 
ERASE 
EXIT 
FACTORIAL 
GET 
INSERT 
LCS 
LOCATION 
MARK 
NEW 
OPENO 
PFILE 
PUT 
RAD50 
RELEASE 
RND 
SETFILE 
SIZEOF 
STDERRORTRAP 
TAN 
TRUNC 
WRITELN 

For a List of aLL standard identifiers and reserved words, see Section 5.4, 
"Legal Identifiers." 

<Changed 30 April 1981) 



APPENDIX B 

THE ASCII CHARACTER SET 

The next few pages contain charts that List the compLete ASCII character 
set. We provide the octaL, decimaL and hexadecimaL representations of the 
ASCII vaLues. 

Note that the first 32 characters are non-printing ControL-characters. 
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THE CONTROL CHARACTERS 

1----------------1-------1---------1------1-------------------------------1 
1 CHARACTER 1 OCTAL I DECIMAL 1 HEX 1 MEANING 1 
1----------------1-------1--------- ------1-------------------------------1 
1 NULL 1 000 1 0 00 1 NuLL (filL character) I 
1 SOH 001 I 1 01 1 Start of Heading 1 
1 STX 002 I 2 02 I Start of Text 1 

I ETX 003 I 3 03 End of Text I 
1 ECT 004 1 4 04 End of Transmission I 
1 ENQ 005 1 5 05 Enquiry 1 
1 ACK 006 I 6 06 AcknowLedge 1 
I BEL 007 1 7 07 BeLL code 1 
1 BS 010 1 8 08 Back Space 1 
1 HT 011 I 9 09 HorizontaL Tab ! 
1 LF 012 I 10 OA Line Feed 1 
1 VT 013 1 11 OB Vertical Tab I 
1 FF 014 12 OC Form Feed I 
I CR 015 13 OD Carriage Return 1 

I SO 016 14 OE Shift Out 1 

I SI 017 15 OF Shift In 1 

1 DLE 020 16 10 Data Link Escape 1 
1 DC1 021 17 11 Devi ce ControL 1 I 

I DC2 022 18 12 Dev;ce Control 2 1 
1 DC3 023 19 13 Device Control 3 1 
I DC4 024 20 14 Dev;ce Control 4 1 

1 NAK 025 21 15 Negative Acknowledge I 
1 SYN 026 22 16 Synchronous Idle 1 
I ETB 027 23 17 End of Transm;ssion BLocks 1 
I CAN 030 24 18 Cancel 1 
1 EM 031 2S 19 End of Medium I 
1 SS 032 26 1A SpeciaL Sequence 1 
1 ESC 033 27 1B Escape 1 
I FS 034 28 1C File Separator 1 

1 GS 035 1 29 1 1 D 1 Group Separator 1 
1 RS 036 1 30 1 1 E 1 Record Separator 1 
1 US 037 1 31 I 1F 1 Un; t Separator 1 
1---------------- -------1---------1------1-------------------------------I 
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PRINTING CHARACTERS 

1----------------1------- ---------1------1-------------------------------
1 CHARACTER 1 OCTAL DECIMAL 1 HEX 1 MEANING 
----------------1------- --------- ------ -------------------------------

SP 1 040 32 20 Space 
1 041 33 21 ExcLamation Mark 

" 042 34 22 Quotation Mark 
# 043 35 23 ~umber Sign 
$ 044 36 24 Do L Lar Sign 
% 045 37 25 Percent Sign 
& 046 38 26 Ampersand 

047 39 27 Apostrophe 
( 050 40 28 Opening Parenthesis 
) 051 41 29 CLosing Parenthesis 
* 052 42 2A Asterisk 
+ 053 43 2B PLus 
, 054 44 2C Comma 

055 45 2D Hyphen or Minus 
056 46 2E Period 

/ 057 47 2F SLash 
0 060 48 30 Zero 
1 061 49 31 One 
2 062 50 32 Two 
3 063 51 33 Three 
4 064 52 34 Four 
5 065 53 35 Five 
6 066 54 36 Six 
7 067 55 37 Seven 
8 070 56 38 Eight 
9 071 57 39 Nine 

072 58 3A CoLon . 073 59 3B SemicoLon , 
< 074 60 3C Less Than 
= 075 61 3D Sign 
> 076 62 3E Than 
? 077 63 3F Question Mark 
@ 100 64 40 CommerciaL At 

---------------- ------- --------- ------ -------------------------------
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I----------------r------~I--------·I------I-~--·-----~--------------------
I CHARACTER I OCTAL I DECIMAL I HEX I MEANING 
----------~----- -------1--------- ------ --~----------------------------

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
o 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
C 
\ 
] .. 

a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
L 
m 
n 
o 

101 
102 
103 
104 
105 
106 
107 
110 
111 
112 
113 
114 
115 
116 
117 
120 
121 
1 Z2 
123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
143 
144 
145 
146 
147 
150 
151 
152 
153 
154 
155 
156 
157 

I 

I 
I 
I 
I 

I 
I 
I 
I 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 

41 
42 
43 
44 
45 
46 
47 
48 
49 
4A 
4B 
4C 
4D 
4E 
4F 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
5A 
5B 
5C 
5D 
5E 
5F 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
6A 
6B 
6C 
6D 
6E 
6F 

Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Upper Case Letter 
Opening Bracket 
Back Slash 
CLosing Bracket 
Ci rcumflex 
UnderLine 
Grave Accent 
Lower Case Letter 
Lower Case Letter 
Lower Case Letter 
Lower Case Letter 
Lower Case Letter 
Lower Case Letter 
Lower Case Letter 
Lower Case Letter 
Lower Case Letter 
Lower Case Letter 
Lower 
Lower 
Lower 
Lower 
Lower 

Case 
Case 
Case 
Case 
Case 

Letter 
Letter 
Letter 
Letter 
Letter 

---------------- -------1--------- ------ ------------------------.------



THE ASCII CHARACTER SET Page B-5 

1----------------1------- ---------1------1-------------------------------1 
1 CHARACTER 1 OCTAL DECIMAL 1 HEX 1 MEANING 1 
1---------------- ------- --------- ------ -------------------------------1 
1 p 160 112 70 Lower Case Letter 1 
1 q 161 113 71 Lower Case Letter 1 
1 r 162 114 72 Lower Case Letter 1 

1 s 163 115 73 Lower Case Letter 1 
1 t 164 116 74 Lower Case Letter 1 
1 u 165 117 75 Lower Case Letter 1 

1 v 166 118 76 Lower Case Letter I 
1 w 167 119 77 Lower Case Letter 1 

1 x 170 120 78 Lower Case Letter 1 

I y 171 121 79 Lower Case Letter 1 
I z 172 122 7A Lower Case Letter 1 
1 { 173 123 7B Opening Brace I 

1 1 174 124 7C VerticaL Line 1 
1 } 175 125 7D CLosing Brace 1 
1 176 1 126 7E Ti Lde 1 
1 DEL 177 1 127 7F DeLete 1 
1---------------- -------1--------- ------ -------------------------------1 





APPENDIX C 

ALPHA PASCAL COMPILER ERROR MESSAGES 

BeLow is an aLphabetic List of aLL error messages output by the 
compiLer. For a discussion of how to compiLe programs, and for 
on error reporting and error recovery, see Chapter 4, 
Instructions and Characteristics." 

ALphaPASCAL 
information 
"Operating 

We beLieve that the error messages beLow are very heLpfuL in expLaining 
exactLy what part of your program caused the error. Ther'efore we have not 
provided detaiLed expLanations for each error message. For some of the 
messages beLow we have added notes that give more information about the 
error and that teLL you where to Look in this manuaL for more information on 
the operator, data structure, or decLaration invoLved in the error. 

When CMPILR dispLays an error message, it aLso dispLays the Line of the 
program that contains the error and points to the probLem. For exampLe, if 
you try to compiLe the foLLowing smaLL program: 

PROGRAM TestError; 

VAR Number1 REAL; 
Number2 : STRING; 

BEGIN { Try to use addition operator on reaL and strinq data. } 
IF Number1 + Number2 = 0 THEN WRITELN('Zero.') 

END.-

you see the folLowing display: 

(Changed 30 April 1981) 
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AlphaPascal Compiler Version 2.0 
< 0>-----

PROGRAM < 5>-
BEGIN { Try to use addition operator on real and string data. } 

IF Number1 + Number2 = 0 THEN WRITELN('Zero.') 

?Line 6: CBOPNBNJ In 'x+y', x and yare not both numeric 
?HIT RETURN to continue 
< 6>-

7 lines 
4.10 seconds, 102.44 lines/minute 

?Total of 1 compilation errors. 

The error above occurred because we tried to perform an arithmetic operation 
on numeric and string data; both Number1 and Number2 must be numeric in 
order to use the addition operator. 

The first eight characters of the error message identify the portion of the 
compiler that caught the error. You will probably not need to make note of 
this identifier. 

In many of the error messages, CMPILR actually substitutes into the error 
message the operator or identifier that is the source of the error. For 
example, in the list below, the error message above appears as: 

CBOPNBNJ In 'x <op> y', x and yare not both numeric 

In our example above, CMPILR substituted into the error message the operator 
("<op>") causing the problem, and displayed the message: 

CaOPNBNJ In 'x+y', x and yare not both numeric 

The symbols in the error messages that are replaced by elements from your 
program when the message is displayed are: 

<op> 

xxx 

xxx 
yyy 
zzz 

(Changed 30 April 1981) 

Operator 

User-defined Identifier 

Keyword 
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C.1 THE ERROR MESSAGES 

[??????J ***" Undefined error *** 
You should never see this error message. Please report it and the 
circumstances under which you saw it to Alpha Micro. 

(ANEANXJ In IX AND y', X must be of type BOOLEAN 
(ANENOTJ In 'NOT x', x must be of type BOOLEAN 

See Chapter 8 for information on BOOLEAN operators. 

[ASGASTJ In 'X:=y', the types of x and yare incompatible 

(ASGFILJ It is illegal to assign files to one another 
See Chapter 7 for information on the FILE data type. 

(ASGMATJ In IX <op>= y', the types of x and yare incompatible 
You tried to use a modifying assignment operator on two pieces of 
data that were of incompatible type. For exampLe, you cannot use 
"NUMBER /= DATA" if NUMBER is an INTEGER but DATA is REAL, since 
you cannot return an INTEGER result if you divide an INTEGER by a 
REAL number. 

[ASGSWLJ String constant has wrong length for packed array 
(BDYULBJ Undefined Labels occur in this function/procedure 

(BEXARLJ OnLy '=' and '<>' are permitted with ARRAYs 
See Chapter 7 for information ~n ARRAY data types. 

[BEXCMTJ In 'x <reLation> y', x and yare incompatible 
[REXFRLJ Comparison of FILEs is undefined 
[BEXINSJ In IX IN y', y must be a SET type 
C~EXINTJ In 'x IN y', X must be compatible with base type of y 
(BEXPRLJ Only '=' and ,<>, are permitted with pointers 
CBEXRRLJ OnLy ,=, and '<>' are permitted with RECORDs 
[BEXSRLJ ,<, and ,>, are undefined on SETs 

[BLKDOTJ I.' (denoting end of source) expected - assumed missing 
CMPILR reached the end of the fiLe, but saw no period. 
to end all program and moduLe fiLes with a period. 

(BOPINTJ Only INTEGER operands are permitted with <op> 
(BOPIOSJ OnLy INTEGER or set operands are permitted with <op> 
[BOPNBNJ In 'x <op> y', x and yare not both numeric 
CBOPNBSJ In 'x <op> y', x and yare not both sets 
[ROPNOSJ Only numeric or set operands are permitted with <op> 

Remember 

[BOPNUMJ Only numeric (INTEGER or REAL) operands are permitted with <op> 
[CALAPBJ Preceding argument must not be a packed char fieLd 
[CALARLJ The preceding string constant has wrong length 
[CALARSJ The preceding SET variable has wrong size 
(CALARTJ The preceding argument has wrong type 
[CALARVJ The preceding argument must be a variabLe expression 
[CALCHRJ The preceding must be of type CHAR 
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[CALEXTJ EXIT(x) where x is a standard func or proc ;s itlegal 
You may only supply EXIT with the P~OGRAM k~yword or th~ n.me Qf 
your own procedure or function that you want to eKit; you May not 
supply the name of a function or procedure in the lib~ar~. 

[CALFILJ Preceding argument must be of FILE type 
[CALFRMJ Formal procedures and functions not implemented 
[CALINTJ The preceding argum~nt must be of type INTEGER 
[CALIORJ Preceding argument must be of type INTEGER or ReAL 
[CALLPRJ '(' expected -- assumed missing 
[CALNRSJ Preceding argument must be a pointer or non-qEAL scala'r 

(CALOPMJ INPUT, OUTPUT,or RANDOM expected -- INPUT assumed 
See Chapter 10 for information on file-identifiers. 

(CALPACJ Must be a packed array of char or a char element 
[CALPTVJ The preceding must be a pointer variable 
[CALRDPJ It is illegal to read into a packed char field 
[CALRDTJ Arguments to read must be INTEGER, REAL, CHAR, or String 
[CALSCNJ Only '=' and '<>' are permitted here 
[CALSEXJ The preceding must be a string expression 
CCALSVRJ The preceding must be a string variable 
[CALTFAJ Too few arguments supplied 
CCALTGSJ The preceding must not be a string or a real 

CCALTGTJ The preceding constant is of incorrect type for variant 
See Chapter 7 for information on RECORD variants. 

r.CALTMAJ Too many arguments supplied 
[CALTXTJ Preceding argument must be of type TEXT (FILE OF CHAR) 
CCALWRMJ Preceding modifier must be of type INTEGER 
CCALWRTJ Must be INTEGER, REAL, CHAR, String, or pck'd arry of chr 
[CSDJNKJ Junk after <constant definition> -- scanning 
[CSTSGNJ Only INTEGER and REAL constants may be sign~d 
[EXPORXJ In 'x OR y', x must be of type BOOLEAN 
[FACCETJ In 'CASE x OF ••• ', x must be a non-REAL scalar type 
[FACCLTJ In 'CASE x OF ••• ', labels must be compatible with x 
[FACCVTJ In CASE expressions, all cases must have compatible types 
[FACDCSJ The previous case label has already appeared 
[FACIFTJ THEN and ELSE expressions must have compatible types 
[FACRTLJ Proc or func too large, split it into smaller pi~ces 
[FACSCKJ In set constructor [--J, set elements must be scalars 
CFACSCTJ In set constructor [--J, all elements must be compatible 
[GVDFILJ Global files must be declared in PROGRAM file 
[GVDFWPJ AX present and x never declared for some x 
[GVDJNKJ Junk after <variable definition> -- scanning 
(INIESFJ Empty source file 
[INILTLJ First source line too long -- truncated to 132 characters 
[INIPOMJ PROGRAM or MODULE expected -- 'PROGRAM;' assumed 
[INIRPRJ ')' expected -- ~nserting ')' 
[INISEMJ ';' expected -- inserting ';' 
(INISOIJ ':' or <identifier> expected -- inserting ';' 
[INISOPJ ';' or '(' expected -- inserting ';' 
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[LADERRJ *** Compiler error in LOADADDRESS *** 
You should never see this error message. Please report it and the 
circumstances under which you saw it to Alpha Micro. 

[LADPCKJ Packed variables may not be used in this context 
[LBLDDCJ Label already declared in this scope. 
[MPATBGJ Maximum string size is 255 
[PRDAFLJ Only formal (VAR) FILE parameters are permitted 
[PRDDDFJ Function or procedure already declared forward 
[PRDDDPJ Parameter-list must only appear in FORWARD declaration 
[PRDFNRJ ': <result type identifier>' expected -- assumed missing 

[PRDFTMJ Function type not compatible with forward declaration 
For information on forward declarations, see Chapter 6. 

[PRDLPXJ '(I expected -- assumed missing 
[PRDNSTJ Procedure/function declarations nested too deeply 
[PRDPDFJ Function or procedure previously defined 
[PRDPRFJ Previously declared a function in same scope 
[PRDPRPJ Previously declared a procedure in same scope 
[PRDSSPJ Function must be of scalar, subrange, or pointer type 
[SCNINSJ Giving up scan -- inserting xxx 
[SCNMISJ Giving up scan -- xxx assumed missing 
[SELATOJ In x[yJ or x[--,yJ, x or x[--J must be of ARRAY type 

[SELERRJ *** Compiler error in SELECT *** 
You should never see this error message. Please report it and the 
circumstances under which you saw it to Alpha Micro. 

[SELFOPJ In 'XA', x must be of pointer or FILE type 
[SELIXTJ In x[yJ, y must be compatible with index type of x 
[SELNISJ Only enclosing func identifiers may be used as variables 
[SELNSFJ In 'x.y', y must be a field of the RECORD x 
[SELRTOJ In 'x.y', x must be of RECORD type 

[SELSTFJ Standard function identifiers may not be used as variables 
For a list of the standard identifiers, see Chapter 5. 

[SELSXOJ In x[yJ, y must be of non-REAL scalar type 
[SIDUDFJ 'XXX, is undefined 
[SIDWRCJ 'XXX, is not a TYPE/CONST/VAR/FIELD/PROCEDURE/FUNCTION identifier 
[SMPNUMJ In '-x', x must be numeric 

[STMBIDJ Wrong BEGIN-END identifier -- XXX expected 
For information on BEGIN-END labels, see Section 6.2, "Label 
Declarations." 

[STMCSDJ The preceding case label appears more than once 
[STMCSTJ The preceding case label has wrong type 
CSTMDOWJ DO without WHILE, FOR, or WITH 
[STMEWIJ ELSE without IF or CASE 
[STMFFKJ Final FOR value must be of scalar type 
[STMFFTJ FOR variable and final value have incompatible types 
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[STMFIKJ InitiaL FOR vaLue must be of scaLar type 
[STMFITJ FOR variable and initiaL vaLue have incompatible types 
[STMFVFJ In 'FOR x:= ••• ·, x must not be a formal variabLe 
[STMFVKJ In 'FOR x:= ••• ·, x must be a non-REAL scaLar variable 
[STMGTOJ GOTO statements are not permitted without (*$G+*) option 
[STMMDLJ Definition for this label has aLready appeared 
[STMPEXJ Function calls are not legal as statements 
[STMPEXJ Procedure identifier was expected 
[STMRTLJ Proc or func too Large, spLit it into smaller pieces 
[STMTWIJ THEN without IF 
[STMULBJ UndecLared Label 
[STMUWRJ UNTIL <expression> without REPEAT 

[STMWRTJ In 'WITH x DO •••• , x must be a RECORD variable 

Page C-6 

See Chapter 9 for information on accessing record fields with 
WITH-DO. 

[STMWTSJ WITH statement has caused too many nested scopes 

[STRERRJ *** Compiler error in STORE *** 
You shouLd never see this error message. PLease report it and the 
circumstances unde,r which you saw it to Alpha Micro. 

[TOKEDGJ Digit (0-9) expected in exponent -- assumed missing 

[TOKEOFJ Unexpected end-of-source-file encountered 
Remember to end every program or module file with a period. 

[TOKFDGJ Digit (0-9) expected in fraction -- assumed missing 
[TOKILCJ ILLegaL character encountered ignoring 

[TOKINFJ Include file not found 
See Chapter 4 for information on Include FiLes. 

[TOKIRGJ Integer constants must be in the range +-32767 
[TOKLTLJ Line too long -- truncated to 132 characters 
[TOKNINJ File incLudes (*$1 ---*) may not be nested 
[TOKSLSJ Unterminated string (muLti-line strings not permitted) 
[TRMNBNJ In 'x/y', both operands must be numeric 
[TRYINSJ xxx or yyy expected -- inserting xxx 
[TRYINSJ xxx or yyy expected -- inserting yyy 
[TRYINSJ xxx, yyy, or zzz expected -- inserting xxx 
[TRYINSJ xxx, yyy, or zzz expected -- inserting yyy 
[TRYMISJ xxx expected -_.yyy assumed missing 
[TRYSCNJ xxx expected -- scanning 
[TRYSCNJ xxx or yyy expected -- scanning 
[TRYSCNJ xxx, yyy, or zzz expected -- scanning 
[TYDFWPJ AX present and x never declared for some x 
[TYDJNKJ Junk after <type definition> -- scanning 
[TYPBTFJ In 'ARRAY [xJ OF y', y must not be a FILE type . 
[TYPCTKJ In 'CASE x OF •••• , x must be a scalar type identifier 
[TYPCTRJ In 'CASE x OF •••• , x must not be of type REAL 
[TYPIXBJ Array is too large 
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(TYPIXR] 
(TYPIXT] 
(TYPLGH] 
(TYPNSTJ 
(TYPRFF] 
[TYPRGE] 
(TYPSCIJ 
(TYPSRR] 
[TYPSTB] 
(TYPSTB] 
(TYPSTK] 
(TYPSTR] 
(TYPSXR] 
(TYPSXTJ 
(TYPTTE] 
(VRDFWP] 
(VRDJNK] 
[XPRAFL] 
(XPRLPX] 
(XPRSSP] 

In 'ARRAY (x] OF y', x must not be of type REAL 
In 'ARRAY (x] OF y', x must be a scalar type 
x •• y where x>y is illegal 
Declarations too deeply nested 
Record fields must not be of FILE type 
x •• y where x and yare incompatible 
A string constant identifier must not appear here 
Subranges of type real are illegal 
Set is too large 
Set is too large (must be <= SET OF 0 •• 4095) 
In 'SET OF x', x must be a scalar type 
In 'SET OF x', x must not be of type REAL 
STRING(x] must have 1 <= x <= 255 
STRING(x] where x is not an integer 

In 'CASE x OF •••• , tag type is incompatible with x 
AX present and x never declared for some x 
Junk after <variable definition> -- scanning 
Only formal (VAR) FILE parameters are permitted 
.(. expected -- assumed missing 
Function must be of scalar, subrange, or pointer type 
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SOFTWARE DOCUMENTATION READER'S COMMENTS 

We appreciate your help in evaluating our documentation efforts. Please feel free to attach additional comments. If you require a written response, check her 

NOTE: This form is for comments on software documentation only. To submit reports on software problems, use Software 
Performance Reports (SPRs), available from Alpha Micro. 

Please comment on the usefulness, organization, and clarity of this manual: 

Did you find errors in this manual? If so, please specify the error and the number of the page on which it occurred. 

What kinds of manuals would you like to see in the future? 

Please Indicate the type of reader that you represent (check all that apply): 

o 
o 

o 

Alpha Micro Dealer or OEM 

Non-programmer, using Alpha Micro computer for: 
o 
o 
o 
o 

Business applications 
Education appl ications 
Scientific applications 
Other (please specify): 

Programmer: 
o Assembly language 
o Higher-level language 
o Expenenced programmer 
o Little programming experience 
o Student 
o Other (please specify): 
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ORGANIZATION: ____________________________________________________________________________________ _ 

ADDRESS: ________________________________________________________________________________________ __ 
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