




































































































































































































































































































































































































































































































Programming Conventions and Hints 

LSET and RSET statements move data; LET statements move pointers. Proper use of LSET and RSET prevents 
generation of wasted space, and executes faster than LET statements. 

The following three algorithms truncate trailing blanks from a data record (for example, a card image). The first 
two user-defined functions input a string and return the same string without trailing blanks and CR/LF. 

The slowest algorithm successively reassigns the argument until it ends with a non-blank: 

1000 DEF FNTS(XS) 

\X$ = LEFT(XS,LEN(X$)-l%) 

WHILE RIGHTCXS,LENeXS» <= • • 

AND LEN(X$»07. 

1.010 FNT$ ::: X$ 

1020 F'NEND 

The following algorithm is much more efficient. It scans backwards until a non-blank character is found. Only one 
assignment is made. 

200 DEF FNW$(XS) 

FOR X% = LEN(XS) TO 0% STEP -1% 

2010 FNWS = LEFT(X$,X%) 

2020 FNEND 

The most efficient algorithm uses the data buffer directly, avoiding the assignment caused by the user-defined func­
tion. L% is the re·cord length. 

3000 FOR K% - L% TO 1% STEP -1% 

\FIELD #2%, K%-1% AS �L�$�~� 1% AS L$ 

FIELD +2%, K% AS L$ 

�\�B�O�T�0�3�0�~�:�O� 

�~�3�0�1�0� NEXT t<% 

\LSET L$ ._. 1111 

:3020 !DONE 

The more efficient algorithms are more cpu·hound because they do less swapping. 
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Programming Conventions and Hints 

9.S CONVERTING NUMERIC DATA 
A BASIC-PLUS program stores numeric data in memory in either floating point or 2-byte integer format. When per­
forming input and output of the numbers with Record I/O, a program manipulates the data in an intermediate I/O 
buffer. Because BASIC.PLUS addresses data in the buffer through character definitions, the program must convert 
numeric data to character format fOJ transfer to the I/O buffer before the output operation. Likewise, numeric 
data input by the program for processing in memory must be converted to numeric format after extraction from the 
I/O buffer. 

The CVT functions are provided to perform the required format conversions. These functions are implemented for 
speed rather than for logical ordering. They use stack operations to convert data and, hence, reverse the expected 
ordering of bytes. I:~ converting 2-byte integer data, the reversal merely transposes the high and low bytes of the 
word. In converting floating point data, however, the high and low bytes of each word are transposed and the order­
ing of the words is exactly reversed. 

The reversal is usually not evident to the program. A program manipulating data with Record I/O executes one func­
tion before loading the data into the I/O buffer and later executes a related function upon reading the data back. 

Figure 9-1 shows the conversion of 2·byte integer data by the CVT functions. 

Integer String 

Byte 1 Byte 0 Byte 1 Byte 0 
CVT%$ 

S HI LOW LOW S HI 

CVT$% 

Figure 9-1 CVT Conversion of 2·byte Integer Data 

The CVT%$( ) function reverses the byte order of the integer data word. The related function CVT$%( ) reverses the 
byte order of the character data, thus returning the integer to its correct byte order. 

This reversal is evident, however, when a program uses Record I/O to re.ad data not written by Record I/O. Under 
such circumstances, the data read into the buffer is in correct byte order. The CVT$% function reverses the correct 
byte order of the data in the buffer. A program must execute the SW AP%() function to put the bytes in the proper 
order. For example, the system writes the standard PDP-11 internal representation of the date as a 2-byte integer 
value on a DOS magtape label. A program, reading the label using non-fIle structured Record I/O, accesses the "date 
in two bytes of a buffer addressed by D$. The CVT$%() function, as shown below, converts the string D$-to the· 
2-byte integer format. 

10 D% = SWAP%(CVT$%(DS» 
20 PRINT DATE$(D%) 

The CVT$%( ) function reverses the correct order of the bytes. The SW APo/o( ) function swaps the high and low bytes 
to place them in proper order. The integer D% is afterwards used in the DATE$( ) function to produce the standard 
printed format for the date. 

Figure 9-2 shows the conversion of 2·word floating point data by the CVT functions. 
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Programming Conventions and Hints 

Floating Point (2-word) String 

Byte 1 Byte 0 Byte 1 Byte 0 

CVTF$ 
S EXP E HI LOW MED 

MED LOW - E HI S EXP 
CVT$F 

Byte 3 Byte 2 Byte 3 Byte 2 

Figure 9-2 CVT Conversion of 2-word Floating Point Data 

When converting a 2-word floating point value to a 4-byte character string, the CVTF$( ) function stacks the bytes 
in the reverse of their original order. The sign and exponent bits are not in the standard format. The same reversal 
occurs when the CVTF$( ) function converts a 4-word floating point value to an 8-byte character string. The results 
of the 4-word case are shown in Figure 9-3. 

Floating Point (4-word) String 

Byte 1 Byte 0 Byte 1 Byte 0 

S EXP E HI LOWEST-La LOWEST-HI 

LOW-HI LOW-La 
CVTF$ 

LOWER-La LOWER-HI 

LOWER-HI LOWER-LO LOW-La LOW-HI 

CVT$F 

LOWEST-HI LOWEST-La E HI S EXP 

Byte 7 Byte 6 Byte 7 Byte 6 

Figure 9-3 CVT Conversion of 4-word Floating Point Data 

Normally the conversion makes no difference because a program converts numeric data using one function and con­
verts it back again using the related function. 

One occasion for confusion occurs, however, if a program reads floating point or 2-byte integer data from a virtual 
core array me using Record I/O operations. Because the virtual array processor neither requires conversion of data 
nor itself converts data during input and output operations, the virtual array data read into an I/O buffer by Record 
I/O statements is in correct byte order. In usual Record I/O operations, a program simply converts the character data 
in the buffer using the proper CVT function. But when a program performs this usual conversion on virtual array data, 
the CVT function reverses the correct byte order and the resulting numeric data is bad. 
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Programming Conventions and Hints 

A solution to reading virtual array numeric data by Record I/O operations is to reverse the byte order of the data in 
the buffer before converting it. 

NOTE 
Reading a virtual array file using Record I/O is not a recom­
mended programming practice because the usefulness of the 
automatic virtual array addressing mechanism is lost. 

The sample program in Figure 9-4 creates a virtual array file and reads back the numeric data, reverses the byte order 
of the data in the buffer, and generates the numeric representation using the CVT function. 

100 OPEN 'VIRT.DAT' FOR OUTPUT AS FILE 1% 
, DIM tl, A(O) , A,A(O) = RND * 1000.0 
'PRINT A 
, CLOSE 1% 
'OPEN 'VIRT.DAT' FOR INPUT AS FILE 2% 

220 L% := LEN(CVTF$(1.0» 

240 

260 
280 

300 
32767 

, GET +2% 
B$ :::: " 
, FOR 1% := L% - 1% TO 0% STEP -1% 

, NEXT 17. 

FIELD 12%, 1% AS Bl$, 1% AS B1$ 
B$ := B$ + Bl$ 

PRINT CVTSF(B$)9'SHOULD EQUAL';A 
CLOSE 1%,2% 
, END 

Figure 9-4 Sample Conversion of Virtual Array Data 
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APPENDIX A 

MAGTAPE LABEL FORMATS 

A magtape is said to be in DOS format when the tape labels associated with its files are in DOS format. Similarly, 
a magtape in ANSI format is one whose labels are in ANSI format. The following sections discuss the differences 
between DOS and ANSI formats, and how the system handles magtapes written in either format. 

A.I DOS MAGTAPE FORMAT 
This section describes the labels and data blocks on a magtape in DOS format, as well as the order in which these 
items are placed on the tape. For purposes of explanation, assume that the particular magtape under discussion has 
three files, each containing ten data blocks. 

The first part of the magtape is a physical beginning of tape (BOT), a reflective (silver) marker ~ Immediately past 
this marker is the first tape label followed, in this case, by ten data blocks and an end of file (EOF) record. 

All magtape files begin with a tape label, contain any number of data blocks (default size is 512 bytes per block), 
and terminate with an end of file record. DOS files may even contain zero data blocks, but a label and end of me 
record are always required for each file. 

L 

A E 

B .....- N data blocks~ 0 

E F 

L 

Figure A-I A DOS Magtape File 

Following the first file, another label begins the second me. This label is also followed by ten data blocks and an 
end of file record. This second file is immediately followed by the third and last file, which consists of a tape label, 
ten data blocks, and an end of file record. In addition, since the third file on this tape is also the last one, two more 
end of file records follow. The magtape has three end of file records at this point, signifying a logical end of tape 
(LEOT). 

Logical End of Tape (LEar) 

I--lst file_I_2nd file_I_3rd file_I ~ 
--------

L L L 
A E A E A E E E 

BOT B 10 data blks 0 B 10 data blks 0 10 data blks 0 0 0 INACCESSIBLE INFORMATION 
PHYSICAL 

B 
E F E F F 

EOT 
E F F 

L L L 

Figure A-2 DOS Magtape Consisting of 3 Files of 10 Data Blocks Apiece 

Once the logical end of tape is written on the magtape, it can be written over, but it cannot be read over. There­
fore, all information beyond the logical end of tape is inaccessible. 

A magtape can contain no meso In that case, three end of file records simply follow the beginning of tape marker. 
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Magtape Label Formats 

A.I.I DOS Labels 
The record label which specifies the beginning of a magtape file in DOS format is 14 bytes long. Table A-I identi­
fies the information contained in each of the record label bytes, numbered from 0 to 13. 

Table A-I DOS Record Label Bytes 

Byte Contents Data Format 

0,1,2,3 File name 2 words in RADIX 50 
4,5 File extension 1 word in RADIX 50 
6 Programmer number 1 byte in binary 
7 Project number 1 byte in binary 
8 Protection code 1 byte in binary (always 155(10)) 
9 Unused 1 byte of zero 
10,11 Creation date 1 word in internal date format 
12, 13 Unused 1 word of zero 

The project-programmer number is the account number of the current user, unless some other number is specified 
in the OPEN statement. If magtapes are to be interchanged with DOS-II systems, a problem may occur since 
RSTS-II treats project-programmer numbers as decimal values, and DOS-II treats this number (called a VIC under 
DOS-II) as an octal value. To avoid interchange problems, simply write all files on the tape with a [1, 1] project­
programmer number, which is the same in both decimal and octal. For example.: 

100 OPEN "MTO:ABC[l,lJ" FOR OUTPUT AS FILE 1% 

would accomplish this. Note that the project-programmer number is part of the filename string. There could be 
several files named "ABC" on a tape having different project-programmer numbers associated with them. Often a 
failure to find a file on a magtape is the result of forgetting to specify the correct account number. 

The protection code written by RSTS/E in the DOS label is always 155 decimal (233 octal) which is acceptable to 
DOS-II. RSTS/E and DOS-II use different protection code values. RSTS/E ignores the value. of the protection code 
when reading the file. This avoids interchange conflicts with DOS-II. 

A.2 ANSI MAGTAPE FORMAT 
This section describes the labels and data blocks on a magtape in ANSI format. Once again, for purposes of ex­
planation, assume that the particular magtape under discussion has three files, each containing ten data blocks. 

The first part of the magtape is a physical beginning of tape reflective marker. The next item on the magtape is a 
volume label. (A volume is simply a reel of magnetic tape. A volume may contain part of a file, a complete file, or 
more than one file.) 

The first file actually begins with two labels, called header labels (HDRI and HDR2). These header labels are fol­
lowed by an end of file (EOF) marker. In this case, ten data blocks are written immediately after the single EOF 
marker. The data blocks are followed, in order, by another EOF marker, two trailer labels (EOFI and EOF2), and 
yet another EOF marker. 

All files in ANSI format begin with two header labels. An EOF marker is written on both sides of the data blocks. 
Two trailer labels follow, and the file is terminated by another EOF marker. When the fue is created but no data 
blocks are written, all the above labels and end of file markers are still present. These labels and end of file markers 
are always required for each file. 

Following the first file, another set of two headers begin~ the second file. The second fue is identical to the first 
one, consisting of the two header labels, one EOF marker written on each side of ten data blocks, two trailer labels 
and an EOF marker. 
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B B 

E E 
L L 

t t 
H H 
D D 
R R 
1 2 

Magtape Label Formats. 

E 
0 .. N data blocks .. 
F 

Figure A-3 An ANSI Magtape File 

L L 
E A A E 
0 B B 0 
F E E F 

L L 

t t 
E E 
o 0 

F F 
1 2 

The third file on the tape is identical to the first and second, and is followed by two more EOF markers, signifying 
a logical end of tape (LEOT). 

BOT 

f--- 1st file --... • .... I·t---2nd file--_·I ... ·-- 3rd file---l 

VOL1 

, t , 
V H H 
ODD 
L R R 
1 1 2 

E 
0 
F 

10 data E E E 10 data E 
0 0 0 0 

blocks F F F blocks F , , t , 
E E H H 
00 0 0 
F F R R 

I 2 I 2 

E E 10 data E 
0 0 0 
F F blocks F , , , , 

E E H H 

o 0 0 0 
F F R R 

I 2 1 2 

E E E INACCESSIBLE 
000 
F F F INFORMATION 

't~ 
E E 
o 0 
F F 
I 2 

L-__ Logical end of 
tape (LEOT) 

Figure A4 ANSI Magtape Consisting of 3 Files of 10 Data Blocks Apiece 

Physical 

EOT 

Once the logical end of tape is written on the magtape, it can be written over, but it cannot be read over. Therefore, 
all information beyond the logical end of tape is inaccessible. 

A magtape must contain at least one complete set of header and trailer labels. In the case where no file exists on the 
tape (such as a newly zeroed magtape), a dummy file is present with a complete set of labels and end of file records. 

A.2.1 ANSI Labels 
All ANSI labels are 80 bytes long. Each label can be identified by its first three characters: VOL (volume), HDR 
(header), and EOF (end of file). The fourth character in each label further defines the sequence of the label within 
its group. For example, the first and second header labels are HDRI and HDR2, respectively. 

A.2.l.1 Volume Label - This label identifies which volume (reel) of the magtape is being used. Table A-2 shows 
the character position, field name and contents of each byte (character) in the volume label. 

A-3 



A1agwpeLabeIFonna~ 

Table A-2 Volume Label Format 

Character Field Name 
Position and RSTS/E Usage Contents 

1-3 Label Identifier VOL 

4 Label Number 1 

5-10 Volume Identifier 1 to 6 alphanumeric 
(Volume label; one characters. 
to six alphanumerics, 
blank padded) 

11 Accessibility (RSTS/E A space means no restrictions. 
writes a space) 

12-37 Reserved Spaces 

38-51 Owner Identifier 1 The contents of this field are 
D%B4431JJJGGG used for volume protection. 

52-79 Reserved Spaces 

80 Label Standard Version 1 

IThe JJJ and GGG in the Owner Identification field represent the user's project and pro-
gram numbers, respectively. They are written as ASCII digits in decimal notation with 
leading zeros if needed. The characters D%B4431 define the corporation (D%=DIGITAL),-
the computer (B=PDPll), and a protection code which RSTS/E does not use. 

A.2.l.2 Header ll..abel (HDRl) - Table A-3 shows the character position, field name and contents of each type 
in the header 1 label. 

Table A-3 Header 1 Label Format 

Character Field Name 
Position and RSTS/E Usage Contents 

1-3 Label Identifier HDR 

4 Label Number 1 

5-21 File Identifier (2 to 10 Any alphanumeric or special 
characters FILN AM. or character in the ASCII code table 
FILNAM.EXT; blank 
filled) 

22-27 File-set Identifier Volume ID of first volume in the 
(Volume Identifier from volume set 
the VOL1 label) 

28-31 File Section Number Numeric characters; starts at 0001 
(0001) 

(continued on next page) 
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Magtape Label Formats 

Table A-3 Header 1 Label Format (Cont.) 

Character Field Name 
Position and RSTS/E Usage Contents 

32·35 HIe Sequence Number File number within volume set 
for this file; starts at 0001 . 

36-39 Generation Number Numeric characters 
(0001) 

4041 Generation Version Numeric characters 
(00) 

4247 Creation Date (SP ACE)YYDDD or 
Today's date in specified (SPACE)OOOOO if no date 
format 

48-53 Expiration Date (SPACE) YVDDD or 
Today's date in specified (SP ACE) 00000 if expired 
format 

54 Accessi bili ty Space 

55-60 Block Count 000000 

61-73 System Code DECRSTS/E Name of system which produced 
the volume. Padded by spaces. 

74-80 Reserved Spaces 

A.2.1.3 . Header 2 Label (HDR2) - Table A4 shows the character position, field name and contents of each 
byte in the header 2 label. 

Table A-4 Header 2 Label Format 

Character Field Name 
Position and RSTS/E Usage Contents 

1-3 Label Identifier HDR 

4 Label Number 2 

5 Record Format (U is the F = Fixed 
default) (S is unsupported) D= Variable 

S = Spanned 
, U= Undefined 

6-10 Block Length (512 is the Numeric Characters Settable by 
default) FILESIZE option 

11-15 Record Length Numeric Characters Settable by 
CLUSTERSIZE option 

(continued on next page) 
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Magtape Label Formats 

Table A-4 Header 2 Label Format (Cont.) 

Character Field Name 
Position and RSTS/E Usage Contents 

16-50 System Dependent (M is the Bytes 16-36 (Spaces) 
default) Byte 37 = A means first byte of 

record contains 
FORTRAN control 
character 

= (Space) means LF char-
acter precedes and CR 
character follows each 
record 

= M means record contains 
all form control infor-
mation 

51-52 Buffer Offset (00) Numeric characters 00 on files 
means PDP-II produced tapes 

53-80 Reserved Spaces 

A.2.1.4 End of File 1 Label (EOFl) - The EOFIlabel is identical to the HDRllabel except for characters 
1-3 and 55-60. Table A-5 shows the character position, field name, and contents of each byte in the EOFllabel. 

Table A-S End of File (EOF) 1 Record Format 

Character Field Name 
Position and RSTS/E Usage Contents 

1-3 Label Identifier. EOF 

4 Label Number 1 

5-21 File Identifier (2 to 10 Any alphanumeric or special char-
characters) FILN AM. acter in the 1SCII code table 
or FILNAM.EXT; blank 
filled) 

22-27 Rle-set Identifier Volume ID of first volume in the 
(Volume Identifier from volume set. 
the VOLI label) 

28-31 File Section Number Numeric characters; starts at 0001 
(0001) 

32-35 File Sequence Number File number within volume set 
for this file; starts at 000 I 

36-39 Generation Number Numeric characters 
(0001) 
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Magtape Label Formats 

Table A-S End of File (EOF) 1 Record Format (Cont.) 

Character Field Name 
Position and RSTS/E Usage Contents 

4041 Generation Version (00) Numeric characters 

4247 Creation Date (SPACE) YYDDD or 
Today's date in specified (SPACE) 00000 if no date 
format 

48-53 Expiration Date (SPACE) YYDDD or 
Today's date in specified (SPACE) 00000 if expired 
format 

54 Accessibility Space 

55-60 Block Count File size in blocks 

61-73 System Code Name of system which produced 
DECRSTS/E the volume. Padded by spaces. 

74-80 Reserved Spaces. 

A.2.1.S End of File 2 Label (EOF2) - The EOF2label is identical to the HDR2label except for characters 
1-3. Table A-6 shows the character position, field name and contents of each byte in the EOF2 label. 

Table A-6 End of File (EOF) 2 Record Format 

Character field Name 
Position and RSTS/E Usage Contents 

1-3 Label Identifier EOF 

4 Label Number 2 

5 Record Format (U is the F = Fixed 
default) (S is unsupported) D= Variable 

S = Spanned 
U= Variable 

6-10 Block Length (512 is the Numeric Characters Settable by 
default) FILESIZE option 

11-15 Record Length Numeric Characters Settable by 
CLUSTERSIZE option 

16-50 System Dependent Bytes 16-36 (Spaces) 
(M is the default) Byte 37 = A means first byte of 

record contains 
FORTRAN control 
character 

(continued on next page) 
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Magtape Label Formats 

Table A~6 End of File (EOF) 2 Record Format (Cont.) 

Character Field Name 
Position and RSTS/E Usage Contents 

= (Space) means LF char-
acter precedes and CR 
character follows each 
record 

= M means record con-
tains all form control 
information 

51-52 Buffer Offset (00) Numeric characters 00 on files mean 
PDP~11 produced tapes 

53-80 Reserved Spaces 

A.3 ZEROING MAGTAPES 
This section describes how a magtape is zeroed. See Section 17 .1.S of the RSTS IE System User's Guide for the 
procedure for zeroing magtapes via the Peripheral Interchange Program (PIP). 

A magtape written in DOS format is zeroed in the following manner: 

1. Magtape is rewound. 
2. Three end of file (EOF) records are written on the tape. 
3. Magtape is again rewound. 

A magtape written in ANSI format is zeroed in the following manner: 

1. Magtape is rewound. 
2. A volume label (VOLI) is written on the tape. The volume identifier is in bytes 7 through 10, in 

RAD50. 
3. Two header labels (HDRI and HDR2) are written on the tape. 
4. Two end of file (EOF) records are written on the tape. 
5. Two trailer labels (EOPt ,and EOF2) are written on the tape. 
6. Three end of ftIe (EOF) records are written on the tape. 
7. Magtape is again rewound. 

Notice that in the case of magtapes written in ANSI format, the two header labels (HDRt and HDR2), two EOF 
records, two trailer labels (EOPI and EOF2) and a final BOF record comprise a dummy file. Also, in both the DOS 
format and the ANSI format case, three EOP records are the last items written on the tape. These three EOP 
records form the logical end of tape (LEOT). 
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APPENDIX B 

CARD CODES 

The RSTS/E card driver can be configured for one of three different punched card codes. These are DEC029 codes, 
DEC026 codes and 1401 (EBCDIC) codes. The RSTS/E DEC029 and DEC026 codes are the same as the DOS-II 
card codes. The particular set of codes used on the system is determined by the system manager. In all cases, the 
end-of-fIle (EOF) card must contain a 12-11-0-1 punch or a 12-11-0-1-6-7-8-9 punch in column O. Table B-1 shows 
the card codes. l 

Table B-1 Card Reader Codes 

CHARACTER ASC 1110 
'DEC029 DEC026 1401 

{ 123 12 ~ 12 ~ UNUSED 
} 125 11 ~ 11 ~ UNUSED 

SPACE 32 NONE NONE NONE 
! 33 12 8 7 12 8 7 11 ~ 
fI 34 8 .7 ~ 8 5 ~ 8 2 
# 35 8 3 ~ 8 6 8 3 
$ 36 11 8 3 11 8 3 11 8 3 
% 37 ~ 8 4 ~ 8 7 ~ 8 4 
& 38 12 11 8 7 12 , 

39 8 5 8 6 12 8 4 
( 4~ 12 8 5 ~ 8 4 8 7 
) 41 11 8 5 12 8 4 ~ 8 7 
* 42 11 8 4 11 8 4 11 8 4 
+ 43 12 8 6 12 085 
, 44 ~ 8 3 ~ 8 3 ~ 8 3 
- 45 11 11 11 
. 46 12 8 3 12 8 3 12 8 3 
/ 47 ~ 1 ~ 1 ~ 1 
~ 48 ~ ~ ~ 
1 49 1 1 1 
2 5~ 2 2 '2 
3 51 3 3 3 
4 52 4 4 4 
5 53 5 5 5 
6 54 6 6 6 
7 55 7 7 7 
8 56 8 8 8 
9 57 9 9 9 
: 58 8 2 11 8 2 8 5 
; 59 11 8 6 j1 8 2 11 8 6 
< 6~ 12 8 4 12 8 6 12 8 6 
= 61 8 6 8 3 11 8 7 
> 62 ~ 8 6 11 8 6 8 6 
? 63 ~ 8 7 12 8 2 12 ~ 

(contmueu on next page) 

lThe DEC029 code used by RSTS/E complies with the ANSI standard for punched card codes. IBM uses a card code which differs 
in three characters. If the DEC029 card code is configured on the system, a patch can be installed to change the decode table so 
that cards punched for use on IBM equipment can be read without misinterpretation. Refer to the RSTS/E Release Notes for infor­
mation on the codes affected. 

8-1 



Card Codes 

Table B-1 (Cont.) Card Reader Codes 

CHARACTER ASCII I 0' DEC029 DEC026 1401 

@ 64 8 4 8 4 8 4 
A 65 12 1 12 1 12 1 
B 66 12 2 12 2 12 2 
C 67 12 3 12 3 12 3 
D 68 12 4 12 4 12 4 
E 69 12 5 12 5 12 5 
F 7~ 12 6 12 6 12 6 
G 71 12 7 12 7 12 7 
H 72 12 8 12 8 12 8 
I 73 12 9 12 9 12 9 
J 74 11 1 11 1 11 1 
K 75 11 2 11 2 11 2 
L 76 11 3 11 3 11 3 
M 77 11 4 11 4 11 4 
N 78 11 5 11 5 11 5 
0 79 11 6 11 6 11 6 
p 8~ 11 7 11 7 11 7 
Q 81 11 8 11 8 11 8 
R 82 11 9 11 9 11 9 
S 83 ~ 2 11 2 ~ 2 
T 84 11 3 ~ 3 ~ 3 
U 85 ~ 4 11 4 ~ 4 
V 86 11 5 ~ 5 ~ 5 
W 87 11 6 ~ 6 ~ 6 
X 88 11 7 ~ 7 ~ 7 
y 89 11 8 ~ 8 ~ 8 
z 911 11 9 11 9 11 9 
[ 91 12 8 2 11 8 5 12 8 5 
\ 92 J' 8 2 8 7 11 8 6 
] 93 11 8 2 12 8 5 11 8 5 
t or A 94 11 8 7 8 5 unused 
-+- or 95 11 8 5 8 2 12 8 7 -

EOF is 12-11-~-1 punch or a 12-11-J'-1-6-7-8-9 punch. 
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APPENDIX C 

ERROR MESSAGES 

Messages in RSTS/E are generated for BASIC-PLUS errors l and RSTS/E errors. To avoid confusion, both types of 
messages are called RSTS/E error messages and are described as one set. The BASIC-PLUS errors cover compiler and 
run time conditions such as a violation of the syntax rules (SYNTAX ERROR) and referencing an element of an 
array beyond the defined limits (SUBSCRIPT OUT OF RANGE). The RSTS/E errors involve operating system con­
ditions such as failing to locate the file or account specified (CAN'T FIND FILE OR ACCOUNT) and requesting the 
hardware to perform a function for which it is not ready (DEVICE HUNG OR WRITE LOCKED). 

In most cases, if no error trapping is being done (that is,an ON ERROR GOTO statement is not in effect), BASIC­
PLUS stops running the program. It prints the error message and the line number of the BASIC-PLUS statement that 
was being executed when the error occurred. The following sample printout shows the procedure. 

:1.0 
RUNNH 

OPEN 'z' FOR INPUT AS FILE 1% 

?CAN'T FIND FILE OR ACCOUNT AT LINE 10 

F~EADY 

h the READY message indicates, control returns to the system. 

An exception to this procedure occurs when an INPUT statement is being executed at the job's console terminal 
and error trapping is not in effect. The system generates the error message and executes the statement again as shown 
in the sample printout below. 

:to 
riUNNH 

ON ERROR GOTO 0 \ INPUT 'INTEGER VALUE'~A% 

I NTEGEF~ VALUE'~ C 
%DATA FORMAT ERROR AT LINE :1.0 
I NTEGEF~ VALUE? 

With error trapping disabled at line 10, an invalid response to the INPUT statement causes the system to print the 
error message, clear the error condition, and execute the statement again. 

Associated with each message is an error variable called ERR. Whenever an error occurs with trapping in effect, the 
system checks the error variable which is a decimal number in the range 0 to 127. An error with a number between 
1 and 70 causes the system to transfer control to the line number indicated in the ON ERROR GOTO statement. 
The system does not print the error message. The user program is able to check the ERR variable and perform a 
recovery procedure. If the error number is between 71 and 127, the system does not transfer control to the recovery 
routine but prints the message and returns control to the system. (Error number 0 is reserved to identify the system 
installation name.) 

Because a BASIC-PLUS program can recover from certain errors, this appendix lists errors in two categories - re­
coverable and non-recoverable. The recoverable error messages are listed in ascending order of their related error 
numbers. A program can use these error numbers to differentiate errors. Non-recoverable errors are in alphabetical 
order without error numbers because a program can not use these numbers in an error handling routine. 

lDifferent messages are generated while a job is operating under run-time systems other than BASIC-PLUS. Such run-time systems 
are those for COBOL and FORTRAN-IV. For these error messages, consult the appropriate User's Guides. 
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E"or Messages 

The first character position of each. message indicates the severity of the error. Table C-1 describes this standard. 

Table C-l Severity Standard in Error Messages 

Character Severity Meaning 

% Warning Execution of the program can continue but 
may not generate the expected results. 

? Fatal Execution cannot continue unless the user 
removes the cause of the error. 

Information A message beginning with neither a question 
mark nor a percent is for information only. 

The severity indication is useful for utility programs such as BATCH which examines system output. 

In the descriptions of error messages, certain abbreviations, as shown in Table C-2, denote special characteristics of 
the error. 

Table C~2 Special Abbreviations for Error Descriptions 

Abbreviation Meaning 

(C) Continue. If an ON ERROR GOTO statement is not in effect, 
execution continues but with the conditions described. 

(SPR) Software Performance Report. This error should occur only under 
the conditions described. If it occurs under any other conditions, 
the user should file an SPR with DIGITAL and document the con-
ditions under which the error occurred. 

An error whose description is accompanied by the abbreviation (C) indicates an exception to the error trapping pro­
cedure. If suchan error occurs in a program with no error trapping in effect, BASIC-PLUS prints the error message 
and line number but continues running the program. The following sample printout shows the procedure. 

1.00 ON ERROR GOTD 0 \ A% = 32768. 
PRINT A% 200 

f~UNNH 

"INTEGER ERROR AT LINE 100 
o 

READY 

The INTEGER ERROR is generated at line 100 by the attempt to compute a value outside the range for integers. 
Mter the error message is printed, processing continues but with the conditions described in the error meaning. a is 
substituted for the erroneously computed value. 

The number of RSTS/E error messages is restricted to 127. Because of this restriction, certain error messages have 
multiple meanings. The specific meaning of an error message depends on the operation being performed when the 
error condition occurs. For example, if the system attempts a file access and the designated file can not be located, 
RSTS/E generates the CAN'T FIND FILE OR ACCOUNT error (ERR=5). That same error condition, however, 
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applies to other, generically similar access operations. Thus, if a program attempts to send a message to another 
program and the proper entry is not found in the system table of eligible receivers, RSTSjE returns error number 
5. Though the second failure does not involve a file access error, it too is classified as an access failure. 

Certain RSTS/E errors, although classified as user recoverable, are not capable of being trapped by a program. 
Table C-3 lists such errors. 

Table C-3 Non-Trappable Errors in Recoverable Class 

ERR Message Printed 

34 RESERVED INSTRUCTION TRAP 

36 SP (R6) STACK OVERFLOW 

37 DISK ERROR DURING SWAP 

38 MEMORY PARITY FAILURE 

These errors involve special conditions which a user program cannot control and which ought not to occur on a 
normal system. For example, the DISK ERROR DURING SWAP error indicates a hardware problem. The system 
does not return control to the program. The error condition itself, however, can be either transient or recurring. 
Such errors should be brought to the attention of the system manager for further investigation. These errors are 
recoverable in the strict sense that the monitor can take corrective action but the BASIC-PLUS run-time system 
does not return control to the user program. 

C.1 USER RECOVERABLE 

ERR Message Printed 

o (system installation name) 

? Bad directory for device 

2 ?I11egal me name 

3 ? Account or device in use 

Meaning 

The error code 0 is associated with the system installation name and 
is used by system programs to print identification lines. 

The directory of the device referenced is in an unreadable format. The 
magtape label format on tape differs from the system-wide default 
format, the current job default format, or the format specified in the 
OPEN statement. Use the ASSIGN command to set the correct format 
default or change the format specification in the MODE option of the 
OPEN statement. 

The filename specified is not acceptable. It contains unacceptable char­
acters or the filename specification format has been violated. The CeL 
command to be added begins with a number or contains a character 
other than A through Z, 0 through 9 and commercial at (@). 

Reassigning or dismounting of the device cannot be done because the 
device is open or has one or more open meso The account to be de­
leted has one or more files and must be zeroed before being deleted. 
The run time system to be deleted is currently loaded in memory and 
in use. Output to a pseudo keyboard cannot be done unless the device 
is in KB wait state. An echo control field cannot be declared while 
another field is currently active. The CCL command to be added al­
ready exists. 
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ERR Message Printed 

4 ?No room for user on device 

5 ?Can't fmd file or account 

6 ?Not a valid device 

7 ?I/O channel already open 

8 ?Device not available 

9 ?I/O channel not open 

10 -?Protection violation 

11 ?End of file on device 

12 ?Fatal system I/O failure 

13 ?User data error on device 

14 ?Device hung or write locked 

15 ?Keyboard WAIT exhausted 

16 ?Name or account now exists 

Meaning 

Storage space allowed for the current user on the device specified has 
been used or the device as a whole is too full to accept further data. 

The file or account number specified was not found on the device 
specified. The CCL command to be deleted does not exist. 

The device specification supplied is not valid for one of the following 
reasons. The unit number or its type is not configured on the system. 
The specification is logical and untranslatable because a physical device 
is not associated with it. 

An attempt was made to open one of the twelve I/O channels which 
had already been opened by the program. (SPR) 

The specified device exists on the system but a user's attempt to 
ASSIGN or OPEN it is prohibited for one of the following reasons. 
The device is currently reserved by another job. The device requires 
privileges for ownership and the user does not have privilege. The device 
or its controller has been disabled by the system manager. The device 
is a keyboard line for pseudo keyboard use only. 

Attempt to perform I/O on one of the twelve channels which has not 
been previously opened in the program. 

The user was prohibited from performing the requested operation be­
cause the kind of operation was illegal (such as input from a line print­
er) or because the user did not have the privileges necessary (such as 
deleting a protected file). 

Attempt to perform input beyond the end of a data file; or a BASIC 
source file is called into memory and is found to contain no END 
statement. 

An I/O error has occurred on the system level. The user has no guaran­
tee that the last operation has been performed. This error is caused by 
hardware condition. Report such occurrences to the system manager. 
(See the discussion at beginning of appendix.) 

One or more characters may have been transmitted incorrectly due to 
a parity error, bad punch combination on a card, or similar error. 

User should check hardware condition of device requested. Possible 
causes of this error include a line printer out of paper or high-speed 
reader being off-line. 

Time requested by WAIT statement has been exhausted with no input 
received from the specified keyboard. 

An attempt was made to rename a file with the name of a file which 
already exists, or an attempt was made by the system manager to in­
sert an account number which is already within the system. 
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ERR Message Printed 

17 ?Too many open files on unit 

18 ?lliegal SYS( ) usage 

19 ?Disk block is interlocked 

20 ?Pack IDs don't match 

21 ?Disk pack is not mounted 

22 ?Disk pack is locked out 

23 ?lliegal cluster size 

24 ?Disk pack is private 

25 ?Disk pack needs 'CLEANing' 

26 ?Fatal disk pack mount error 

27 ?I/O to detached keyboard 

28 ?Programmable tC trap 

29 ?Corrupted file structure 

30 ?Device not file structured 

31 ?lliegal byte count for I/O 

32 ?No buffer space available 

Meaning 

Only one open DECtape output file is permitted per DECtape drive. 
Only one open file per magtape drive is permitted. 

lliegal use of the SYS system function. 

The requested disk block segment is already in use (locked) by some 
other user. 

The identification code for the specified disk pack does not match the 
identification code already on the pack. 

No disk pack is mounted on the specified disk drive. 

The disk pack specified is mounted but temporarily disabled. 

The specified cluster size is unacceptable. The cluster size must be a 
power of 2. For a file cluster, the size must be equal to or greater than 
the pack cluster size and must not be greater than 256. For a pack 
cluster, the size must be equal to or greater than the device cluster size 
and must not be greater than 16. The device cluster size is fixed by type. 

The current user does not have access to the specified private disk pack. 

Non-fatal disk mounting error; use the CLEAN operation in UTILTY. 

Fatal disk mounting error. Disk cannot be successfully mounted. 

I/O was attempted to a hung up dataset or to the previous, but now 
detached, console keyboard for the job. 

A CTRL/C combination was typed while an ON ERROR GOTO state­
ment was in effect and programmable CTRL/C trapping was enabled. 

Fatal error in CLEAN operation. 

An attempt is made to access a device, other than a disk, DECtape, or 
magtape device, as a file-structured device. This error occurs, for ex­
ample, when the user attempts to gain a directory listing of a non­
directory device. 

The buffer size specified in the RECORDSIZE option of the OPEN 
statement or in the COUNT option of the PUT statement is not a multi­
ple of the block size of the device being used for I/O, or is illegal for the 
device. An attempt is made to run a compiled file which has improper 
size due to incorrect transfer procedure. 

The user accesses a file and the monitor requires one small buffer to 
complete the request but one is not currently available. If the program 
is sending messages, two conditions are possible. The first occurs when 
a program sends a message and the receiving program has exceeded the 
pending message limit. The second occurs when a sending program 
attempts to send a message and a small buffer is not available for the 
operation. 
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Error Messages 

ERR Message Printed Meaning 

33 ?UNIBUS timeout fatal trap This hardware error occurs when an attempt is made to address non­
existent memory or an odd address using the PEEK function. An 
occurrence of this error message in any other case is cause for an SPR. 

34 ?Reserved instruction trap An attempt is made to execute an illegal or reserved instruction or an 
FPP instruction when floating point hardware is not available. (See 
discussion at beginning of appendix.) 

35 ?Memory management violation This hardware error occurs when an illegal Monitor address is specified 
using the PEEK function. Generation of the error message in situations 
other than using PEEK is cause for an SPR. 

36 ?SP (R6) stack overflow An attempt to extend the hardware stack beyond its legal size is en­
countered. (See discussion at beginning of appendix.) (SPR) 

37 ?Disk error during swap A hardware error occurs when a user's job is swapped into or out of 
memory. The contents of the user's job area are lost but the job re­
mains logged into the system and is reinitialized to run the NONAME 
program. Report such occurrences to the system manager. (See dis­
cussion at beginning of appendix.) 

38 ?Memory parity failure 

39 ?Magtape select error 

40 ?Magtape record length error 

41 ?Non-res run-time system 

42 ?Virtual buffer too large 

43 ?Virtual array not on disk 

44 ?Matrix or array too big 

45 ?Virtual array not yet open 

46 ?Illegal I/O channel 

47 ?Line too long 

48 %Floating point error 

A parity error was detected in the memory occupied by this job. (See 
discussion at beginning of appendix.) 

When access to a magtape drive was attempted, the selected unit was 
found to be off line. 

When performing input from magtape, the record on magtape was 
found to be longer than the buffer designated to handle the record. 

The run time system referenced has not been loaded into memory and 
is therefore non-resident. 

Virtual core buffers must be 512 bytes long. 

A non-disk device is open on the channel upon which the virtual array 
is referenced. 

In -core array size is too large. 

An attempt was made to use a virtual array before opening the corre­
sponding disk file. 

Attempt was made to open a file on an I/O channel outside the range 
of the integer numbers 1 to 12. 

Attempt to input a line longer than 255 characters (which includes 
any line terminator). Buffer overflows. 

Attempt to use a computed floating point number outside the range 
lE-38 < n < lE38 excluding zero. If no transfer to an error handling 
routine is made, zero is returned as the floating point value. (C) 
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ERR Message Printed 

49 %Argument too large in EXP 

50 %Data format error 

51 %Integer error 

52 ?Illegal number 

53 %Illegal argument in LOG 

54 %Imaginary square roots 

55 ?Subscript out of range 

56 ?Can't invert matrix 

57 ?Out of data 

58 ?ON statement out of range 

59 ?Not enough data in record 

60 ?Integer overflow, FOR loop 

61 %Division by 0 

62 ?No run-time system 

63 ?FIELD overflows buffer 

64 ?Not a random access device 

Error Messages 

Meaning 

Acceptable arguments are within the approximate range -89<arg<+88. 
The value returned is zero. (C) 

A READ or INPUT statement detected data in an illegal format. For 
example, 1 .. 2 is an improperly formed number, and 1.3 is an improp­
erly formed integer, and X" is an illegal string. (C) 

Attempt to use a computed integer outside the range - 32768<n<32767. 
For example, an attempt is made to assign to an integer variable a 
floating point number outside the integer range. If no transfer to an 
error handling routine is made, zero is returned as the integer value. (C) 

Integer overflow or underflow or floating point overflow. The range 
for integers is -32768 to +32767; for floating point numbers, the upper 
limit is 1E38. (For floating point underflow, the FLOATING POINT 
ERROR (ERR=48) is generated.) 

Negative or zero argument to LOG function. Value returned is the 
argument as passed to the function. (C) 

Attempt to take square root of a number less than zero, The value re­
turned is the square root of the absolute value of the argument. (C) 

Attempt to reference an array element beyond the number of elements 
created for the array when it was dimensioned. 

Attempt to invert a singular or nearly singular matrix. 

The DATA list was exhausted and a READ requested additional data. 

The index value in an ON-GOTO or ON-GOSUB statement is less 
than one or greater than the number of line numbers in the list. 

An INPUT statement did not find enough data in one line to satisfy 
all the specified variables. 

The integer index in a FOR loop attempted to go beyond 32766 or 
below - 32767. 

Attempt by the user prugram to divide some quantity by zero. If no 
transfer is made to an error handler routine, a 0 is returned as the re­
sult. (C) 

The run-time system referenced has not been added to the system list 
of run time systems. 

Attempt to use FIELD to allocate more space than exists in the speci­
fied buffer. 

Attempt to perform random access I/O to a non-random access device. 
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ERR Message Prin ted 

65 ?I1legal MAGTAPE ( ) usage 

66 ?Missing special feature 

67 ?I1legal switch usage 

C.2 NON-RECOVERABLE 

Message Printed 

? Arguments don't match 

?Bad line number pair 

?Bad number in PRINT-USING 

?Can't ct)mpile statement 

?Can't CONTinue 

?Data type error 

?DEF without FNEND 

?End of statement not seen 

?Execute only file 

?Expression too complicated 

? File exists-REN AMEjREPLAC E 

?FNEND without DEF 

Error Messages 

Meaning 

Improper use of the MAGTAPE function. 

User program employs a BASIC-PLUS feature not present on the 
given installation. 

A CCL command contains an error in an otherwise valid CCL switch. 
(For example, the jSI:n switch was used without a value for n or a 
colon; or more than one of the same type of CCL switch was speci­
fied.) A file specification switch is not the last element in a file speci­
fication or is missing a colon or an argument. 

Meaning 

Arguments in a function call do not match, in number or in type, the argu­
ments defined for the function. 

Line numbers specified in a LIST or DELETE command were formatted 
incorrectly. 

Format specified in the PRINT-USING string cannot be used to print one or 
more values. 

Program was stopped or ended at a spot from which execution cannot be 
resumed. 

Incorrect usage of floating-point, integer, or character string format variable 
or constant where some other data type was necessary. 

A second DEF statement was encountered in the processing of a user func­
tion without an FNEND statement terminating the first user function def­
inition. 

Statement contains too many elements to be processed correctly. 

Attempt was made to add, delete or list a statement in a compiled (.BAC) 
format file. 

This error usually occurs when parentheses have been nested too deeply. The 
depth allowable is dependent on the individual expression. 

A file of the name specified in a SAVE command already exists. In order to 
save the current program under the name specified, use REPLACE, or use 
RENAME followed by SAVE. 

An FNEND statement was encountered in the user program without a pre­
vious function call having been executed. 
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Message Printed 

?FNEND without function call 

?FOR without NEXT 

?lllegal conditional clause 

?lllegal DEF nesting 

?lllegal dummy variable 

?lllegal expression 

?lllegal FIELD variable 

?Illegal FN redefinition 

?lllegal function name 

?Illegal IF statement 

?lllegal in immediate mode 

?lllegalline number(s) 

?lllegal mode mixing 

?lllegal statement 

?lllegal symbol 

?lllegal verb 

%Inconsistent function usage 

%Inconsistent subscript use 

x(y)K of memory used 

Error Messages 

Meaning 

A FNEND statement was encountered in the user program without a pre­
vious DEF statement being seen. 

A FOR statement was encountered in the user program without a correspond­
ing NEXT statement to terminate the loop. 

Incorrectly formatted conditional expression. 

The range of one function definition crosses the range of another function 
definition. 

One of the variables in the dummy variable list of user-defined function is 
not a legal variable name. 

Double operators, missing operators, mismatched parentheses, or some sim­
ilar error has been found in an expression. 

The FIELD variable specified is unacceptable. 

Attempt was made to redefine a user function. 

Attempt was made to define a function with a function name not sub­
scribing to the established format. 

Incorrectly formatted IF statement. 

User issued a statement for execution in immediate mode which can only be 
performed as part of a program. 

Line number reference outside the range 1 <n<32767. 

String and numeric operations cannot be mixed. 

Attempt was made to execute a statement that did not compile without 
errors. 

An unrecognizable character was encountered. For example, a line consisting 
of a # character. 

The BASIC verb portion of the statement cannot be recognized. 

A function is defined with a certain number of arguments but is elsewhere 
referenced with a different number of arguments. Fix the reference to match 
the definition and reload the program to reset the function definition. 

A subscripted variable is being used with a different number of dimensions 
from the number with which it was originally defined. 

Message printed by the LENGTH command. The value for x is the current 
size, to the nearest IK-word increment, of the program in memory. The val­
ue for y is the size to which the program can expand, given the run time 
system being used and the job's private memory size maximum set by the 
system manager. 
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Message Printed 

?Uteral stting needed 

?Ma trix dimension error 

?Matrix or array without DIM 

?Maximum memory exceeded 

?Modifier error 

?NEXT without FOR 

?No logins 

?Not enough available memory 

?Number is needed 

?l or 2 dimensions only 

?ON statement needs GO TO 

Please say HELLO 

?Please use the RUN command 

?PRINT -USING buffer overflow 

?PRINT -USING format error 

?Program lost-Sorry 

Meaning 

A variable name was used where a numeric or character string was necessary. 

Attempt was made to dimension a matrix to more than two dimensions, or 
an error was made in the syntax of a DIM statement. 

A matrix or array element was referenced beyond the range of an implicitly 
dimensioned matrix. 

During an OLD operation, the job's private memory size maximum was 
reached. While running a program, the system required more memory for 
string or I/O buffer space and the job's private memory size maximum or 
the system maximum (16K words for BASIC-PLUS) was reached. 

Attempt to use one of the statement modifiers (FOR, WHILE, UNTIL, IF, 
or UNLESS) incorrectly. An OPEN statement modifier, such as a RECORD­
SIZE, CLUSTERSIZE, ALESIZE, or MODE option, is not in the correct 
order. 

A NEXT statement was encountered in the user program without a previous 
FOR statement having been seen. 

Message printed if the system is full and cannot accept additional users or if 
further logins are disabled by the system manager. 

An attempt is made to load a non-privileged compiled program which is too 
large to run, given the job's private memory size maximum. The program 
must be made privileged to allow it to expand above a private memory size 
maximum; or the system manager must increase the job's private memory 
size maximum to accommodate the program. 

A character string or variable name was used where a number was necessary. 

Attempt was made to dimension a matrix to more than two dimensions. 

A statement beginning with ON does not contain a GOTO or GOSUB clause. 

Message printed by the LOGIN system program. User not logged into the 
system has typed something other than a legal, logged-out command to the 
system. 

A transfer of control (as in a GOTO, GOSUB or IF-GOTO statement) cannot 
be performed from immediate mode. 

Format specified contains a field too large to be manipulated by the PRINT­
USING statement. 

An error was made in the construction of the string used to supply the out­
put format in a PRINT-USING statement. 

A fatal system error has occurred which caused the user program to be lost. 
This error can indicate hardware problems or use of an improperly compiled 
program. Consult the system manager or the discussion of such errors in the 
RSTSjE System Manager's Guide. 
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Message Printed 

?Redimensioned array 

?RESUME and no error 

?RETURN without GOSUB 

%SCALE factor interlock 

?Statement not found 

Stop 

?String is needed 

?Syntax error 

?Too few arguments 

?Too many arguments 

?Undefined function called 

?What? 

?Wrong math package 

Error Messages 

Meaning 

Usage of an array or matrix within the user program has caused BASIC-PLUS 
to redimension the array implicitly. 

A RESUME statement was encountered where no error had occurred to 
cause a transfer into an error handling routine via the ON ERROR GOTO 
statement. 

RETURN statement encountered in user program without a previous 
GOSUB statement having been executed. 

An attempt was made to execute a program or source statement with the 
current scale factor. The program runs but the system uses the scale factor 
of the program in memory rather than the current scale factor. Use 
REPLACE and OLD or recompile the program to run with the current 
scale factor. (C) 

Reference is made within the program to a line number which is not within 
the program. 

STOP statement was executed. The user can usually continue program exe­
cution by typing CONT and the RETURN key. 

A number or variable name was used where a character string was necessary. 

BASIC-PLUS statement was incorrectly formatted. 

The function has been called with a number of arguments not equal to the 
number defined for the function. 

A user-defined function may have up to five arguments. 

BASIC-PLUS interpreted some statement component as a function call for 
which there is no defined function (system or user). 

Command or immediate mode statement entered to BASIC-PLUS could not 
be processed. lllegal verb or improper format error most likely. 

Program was compiled on a system with either the 2-word or 4-word math 
package and an attempt is made to run the program on a system with the 
opposite math package. Recompile the program using the math package of 
the system on which it will be run. 
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APPENDIX D 

RADIX-50 CHARACTER SET 

Many items in RSTS/E, such as file names and extensions, are stored in Radix-50 format. This format allows 3 char­
acters of data to be stored as a 2-byte integer (one 16-bit word). The RAD$ () function converts a Radix-50 word 
to its 3-character representation. Also, the file name string scan SYS calls convert 3-character strings to Radix-50 
format. 

The following table shows the complete set of characters capable of being represented in Radix-50 format, their 
ASCII octal equivalents, and the Radix-50 value by which each character is represented. 

Character ASCII Octal Equivalent Radix-50 Equivalent (octal) 

space 40 0 
A-Z 101-132 1-32 

$ 44 33 
56 34 

unused 35 
0-9 60 .. 71 3647 

The value of a character in its 2-byte Radix-50 representation depends on its position. To obtain the octal value of 
the character in the Radix-50 representation, one must multiply its Radix-50 octal equivalent by the appropriate 
power of 50 (octal). To gain the full value of the Radix-50 representation of a 3-character string, the values of the 
3 characters must be summed. For example, the maximum Radix-50 value (representing the character string 999) is, 
thus, 

47*502 + 47*501 + 47*50° = 174777 

Table D-l provides a convenient means of translating between the ASCII character set and its Radix-50 equivalents 
based on position within a string. 

A 3-character string is stored left to right in the Radix-50 word. For example, given the ASCII string X2B, the 
Radix-50 representation is computed as follows. 

x = 113000(octal) 
2 002400( octal) 
B 000002(octal) 

X2B l1s402(octal) 

(Note that addition is done in octal.) 

To represent a 3-character string in Radix-50 format, the first character of a string (or a single character) is placed 
in the leftmost position of the Radix-50 word. Thus, for the character X, its representation 30( octal) is multiplied 
by 502 to give 113000(octal), the value shown ill Table D-l for X when it is the first character. The second char­
acter in a string is stored in the next position to the right. For the character 2 (in the second position), its repre­
sentation 40(octal) is multiplied by 501 to give 002400. the value shown in Table D-I for 2 when it is the second 
character. The third character in a 3-character string is stored in the rightmost position. For the character B (in the 
third position), its representation is multiplied by 50° (which is 1) to give 000002, the value shown in Table D-l 
for B when it is the third character. The full octal value of the Radix-50 word is finally gained by adding the value 
of each character by its position in the string. 
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Radix-50 Character Set 

Table D-l Radix-50 Character/Position Table 

Single Char. 
or Second Third 

First Char. Character Character 

A !1!131~~ A gggg5g A ~~~~~; B .0D62nn B ~~,{l,)-o{ 'C 
,..,,.,,,/tIJ~"'''''' ~ JVJVJVIJIJ&.. 

C ,0113,0,0 C ,0,0,017.0 C i1i1,0i1x13 
D .0144,0,0 D 1515.024.0 D x1x1i1x1x14 
E ,017515,0 E 15,0,031.0 E i1i1i1x1i15 
F ,0226,0.0 F .0.0.036.0 F i1i1i1x1.06 
G 1525715,0 G .0.0.043,0 G i1i1.0i1x17 
H .031i1.0.0 H .0,0.05.015 H x1.0i1i11x1 
I i1341x1.0 I 15.0.055.0 I i1,0i1i111 
J ,0372i1i1 J ,0.0.062,0 J i1i1i1i112 
K ,0423.0.0 K .0.0.067,0 K x1i1i1i113 
L ,0454,0.0 L ,0,0,074,0 L i1i1i1i114 
M ,05,0511,0 M 0i11010 M ,0,0,0,015 
N i1536x1x1 N ,0.01,06,0 N ,00,0016 
0 ,0567.0,0 0 ,0,0113,0 0 ,0,0,0,017 
p ,062,0,0,0 p ,0,012,0,0 p ,0,0,0,020 
Q ,06510,0 Q ,0,0125,0 Q ,0,0,0,021 
R ,07,02,0,0 R ,0,0132,0 R ,0,0,0,022 
S ,0733,0,0 S ,0,0137,0 S ,0,0,0,023 
T i1764x1x1 T ,0,0144,0 T 00,0024 
U 1,0150,0 u ,0,0151.0 u ,0.0,0,025 
V 1.046,0.0 V ,0,0156,0 V ,0,0,0,026 
W 1,077,0,0 W ,0,0163.0 W ,0,0,0027 
X 113i1.0x1 X 0,017,0,0 X ,00,003,0 
y 1161i10 y ,0.0175.0 y ,00,0031 
Z 12120.0 z ,0.02.02.0 z 0,0.0,032 
$ 1243,0,0 $ ,002,070 $ x1x1rt033 
. 127400 . ~02140 . 000,034 

unused 132500 unused 002210 unused 0,00035 
g 13560.0 g 0.02260 11 .0,0.0036 
1 14~700 1 .002330 1 0.0.0037 
2 14400.0 2 0.0240.0 2 ·0.0,0040 
3 147100 3 002450 3 00,0041 
4 152200 4 002520 4 0,00042 
5 155300 5 00257.0 5 0rt0043 
6 16~400 6 002640 6 000rt44 
7 16350.0 7 002710 7 00,0045 
8 166600 8 002760 8 0rt0046 
9 17170rt 9 rt03.030 9 .0rt0.047 
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Access, 
simultaneous disk, 1-16 

Access control field, 8-3 
Access time, 

decreasing, 9-10 
Access to a disk file, 

read only, 1-15 
Account, 

change password of, 7-49 
change quota of, 7-49 
charge to another, 7-88 
create an, 7-60 
dedicating an entire, 1-16 
delete an, 7-62 
finding current, 7-123 
MFD, 1-1 
system library, 1-3 
zero an, 7-34 

Account connect time used by, 7-86 
Account CPU time used by, 7-85 
Account device time used by, 7-86 
Account lookup, 7-86 
Account quota, 

assigning, 7-60 
Account usage information, 1-2 
Account with logical name, 7-113 
Account [0,1], 

the system, 1-3 
Account, blocks owned by, 7-85 
Accounting data, 

read, 7-85 
reset, 7-85 

Accounting dump, 7-88 
Accounting information, 1-1 

MFD, 1-2 
Accounts, 

catalog of UFD, 1-1 
new, 1-1 
privileged, 1-8 
system, 1-1 

Accounts for files, 
different, 1-17 

Active field, 
echo control, 4-10 

Active jobs, 
count of, 7-100 

Add a CCL command, 7-53 
Add a run-time system, 7-104 

INDEX 

Index-l 

Add error message file, 7-118 
Add logical name, 7-114 
Add overlay file, 7-118 
Add swapping file, 7-118 
Add system file, 7-117 
Address, 

run-time system load, 7-104, 7-107 
Allocating buffer space, 

dynamically, 1-20 
Allocation file, 

storage, 1-3 
ALT MODE translation, 

terminal, 7-67 
ANSI end of file label, A-6, A-7 
ANSI format characteristics, 

testing, 2-19 
ANSI format label, 

assign, 7-30 
ANSI format labels on magtape, 2-3, 2-6 
ANSI header 1 label, A-4 
ANSI header 2 label, A-5 
ANSI magtape, 

record format on, 2-7 
record length on, 2-7 

ANSI magtape block length, 2-8 
ANSI magtape file, A-3 
ANSI magtape label, A-2 
ANSI volume label, A-3 
Appending data to disk file, 1-13 
Appending echo control, 

FF, 4-8 
Array in SYS call, 

integer, 7-13 
ASCII card codes, B-2 
ASCII function in SYS call, 7-14 
ASCII mode on card reader, 6-1 
Assign ANSI format label, 7-30 
Assign device, 7-30 
Assign DOS format label, 7-30 
Assignment, 

transfer device, 7-31 
Assignment privilege, 

device, 7-31 
Attach a job, 7-74 
Attached condition, 

determining, 7-124 
Attribute data, 

file, 7-111 



Attributes, 
read, 7-110, 7-111 
~rite, 7-110, 7-112 

Backspace function on magtape, 2-15 
Bad block file, 1-5 
BADRSYS file, 1-5 
Binary CR, 

RECOUNT variable on, 6-2 
Binary I/O on terminals, 4-4, 4-5, 4-6 

RECOUNT variable on, 4-5 
Binary mode on card reader, 6-2 
Block 0 on disk, 

logical, I-II 
Block file, 

bad, 1-5 
Block interlocking on disk, 1-13 
Block length, 

ANSI magtape, 2-8 
DOS magtape, 2-6 

Block mode on floppy disk, 1-18, 1-19 
Block mode simulation on terminals, 4-6 
Block number, 

DEC tape negative, 5-1 
Block on disk, 

bootstrap, I-II 
logical, 1-10 

Block operations on disk, 
partial, 1 -I 7 

Blocks on disk, 
physical, 1-10 

Bootstrap block on disk, I-II 
Bootstrapping initialization 

code, 7-38 
Broadcast to a terminal, 7-41 
BUFF.SYS file, 1-5 
Buffer maximum, 8-4 
Buffer size, 

magtape output, 2-6 
Buffer size for disk, 1-10 
Buffer space, 

dynamically allocating, 1-20 
magtape, 2-2 

Buffering module, 
FIP, 7-102 

Buffering on line printer, 3-5 
Buffers, 

clearing terminal input, 7-12 
Buffers on line printer, 

clearing, 3-6 
BYE message, 7-11 
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Caching, 
disable disk, 7-102 
enable disk, 7-102 

Call, 
general SYS, 7-1 

Call codes, 
SYS, 7-1 

Calls, 
system function, 7-1 

Cancel CTRL/O on terminal, 7-2 
Cancel type ahead, 

echo control, 4-10 
Cancel type ahead on terminal, 7-12 
Card, 

end of file, B-1 
Card code patch, B-1 
Card codes, B-1 

ASCII, B-2 
DEC026, B-2 
DEC029, B-2· 
1401, B-2 

Card reader, 
ASCII mode on, 6-1 
binary mode on, 6-2 
end of file on, 6-1, B-1 
MODE values on, 6-3 
RECORD values on, 6-3 
RECOUNT variable on, 6-1 

Card reader (CR), 6-1 
Card reader data errors, 6-1 
Card reader illegal punches, 6-1 
Case input, 

terminal lower, 7 -64 
Case output, 

terminal lower, 7-63 
Case translation, 

line printer, 3-4 
IClwer to upper, 3-4 

Catalog of UFD accounts, I-I 
CCL, 

list, 7-100 
run a program by, 9-2 
STATUS variable after, 9-6 

CCL command, 
add a, 7-53 
delete a, 7-53 

CCL command line parsing, 94 
CCL switches, 9-3 
CCL syntax, 9-3 
CCLLST, 7-100 
CHAIN statement, 7-10 



CHANGE characters, 7-15 
Change disk logical name, 7-116 \' 
Change job priority, 7-55 
Change job run burst, 7-55 
Change job size maximum, -7-55 
CHANGE statement in SYS call, 7-14 
Changing disk files, 1-12 
Channel statistics, 

get open, 7-101 
Character deletion, 

echo control, 4-9 
Character detection, 

wild card, 7-21 
Character set, 

echo control, 4-7, 4-8 
Charge to another account, 7-88 
Cleaning a disk, 7-48 
Clear program, 

exit and, 7-11 
Clearing buffers on line printer, 3-6 
Clearing memory, 7 -11 
Clearing terminal in put buffers, 7 -12 
CLOSE function, 

rewind on, 2-20 
CLOSE statement, 

line printer, 3-4 
magtape, 2-10 

Cluster, 1-3 
Cluster number on disk, 

device, 1-10 
Cl uster on disk, 

device, 1-10 
Cluster size, 

assigning UFD, 7-fIJ 
efficiency of large, 1-16 
MFD, 1-4 
pack, 1-3 
table (disk), 7-98 
UFD, 1-4 

Cluster size limits, 1-4 
Cluster size of file, 7-89 
Cluster size on disk, 

device, 1-10 
Cluster size ranges, 1-4 
CLUSTERSIZE option on magtape, 2-7 
CNT.KB-l, 7-98 
Code validation, 

protection, 7-21 
Codes, 

SYS call, 7-1 
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Communication, 
local interjob, 8-1 

Conditional input from terminal, 4-1 
Connect time used by, 

account, 7-86 
Console terminal, 7-72 
Contiguous file creation on disk, 1-15 
Continuation on error, C-2 
Control delay on line printer, 3-5 
Control field, 

access, 8-3 
Controlled job, 4-12 
Controlling job, 4-12 
Conversion of floating point, 

CVT, 9-14 
Conversion of integer, 

CVT, 9-13 
Conversion to Radix-50 format, 

string, 7-19,7-20 
Converting numeric data, 9-13 
Core common, 

get, 7-9 
put, 7-10 

COUNT option on echo control, 4-9 
CPU time, 7-55 
CPU time used by, 

account, 7-85 
CR, 

RECOUNT variable on binary, 6-2 
(CR), 

card reader, 6-1 
CR/LF on terminals, 

suppressing, 4-6 
Crash file, 

system, 1-5 
CRASH.SYS file, 1-5 
Create an account, 7-fIJ 
Creation of file, 

date of, 7-89 
time of, 7-89 

CSRTBL, 7-100 
CTRL/C, 

ERR variable on, 7-36 
LINE variable on, 7-36 
protecting program from, 7-36 

CTRL/C immunity, 
detaching terminal in, 7-36 

CTRL/C on multiple terminal service, 4-3 
CTRL/C trap enable, 7-36 
CTRL/O on terminal, 

cancel, 7-2 



CTRL/Q, 
CTRL/S and, 7-65 

CTRL/S and CTRL/Q, 7-65 
Current keyboard number, 7-28 
CVT, 

SW AP%( ) function with, 9-13 
CVT conversion of Goating point, 9-14 
CVT conversion of integer, 9-13 
CVT$% function in SY~ call, 7-14 

Data between programs, 
passing, 7 -10 

Dat a errors, 
card reader, 6-1 

Data marks on floppy disk, 
deleted, 1-19 

Dataset, 
hang up a, 7-40 

DATE, 7-123 
Date, 

changing system, 7-39 
current system, 7-123 
system START, 7-123 

Date in internal format, 
current, 7 -99 

Date of creation, 
change file, 7-68 

Date of creation of file, 7-89 
Date of last access, 

change file, 7-68 
Date of last access of fIle, 7-89 
DDB, 7-97 

information, 7-101 
pointers to, 7-98 

Deassign all devices, 7-33 
Deassign device, 7-32 
Debugging aid null device, 1-20 
DECtape, 5-1 

directory file, 1-5. 
directory lookup, 7-90 
format, 5-3 
link pointer, 5-2 
negative block number, 5-1 

Declare receiver, 8-2 
Declaring a field echo control, 4-8 
DECNET/E, 8-1 
DEC026 card codes, B-2 
DEC029 card codes, B-2 
Default run-time system, 

changing, 7-11 

INDEX (Cont.) , 

Index-4 

Delete a CCL command, 7-53 
Delete an account, 7-62 
Deleted data marks on floppy disk, 1-19 
Delimiter, 

terminal private, 7-66 
Delimiterless terminal input, 

enable, 7-6 
Delimiters in echo control, 4-7 
Density defaults, 

magta pe, 2-1 
Density on magtape, 

set, 2-15, 2-16 
testing, 2-18 

Detach a job, 7-72 
Detached condition, 

determining, 7 -124 
Detached jobs, 

job numbers of, 7-70 
Detached keyboard number, 7-28 
Detaching terminal in CTRL/C immunity, 7-36 
DEVCNT, 7-98 
Device, 

assign, 7-30 
deassign, 7-32 
debugging aid null, 1-20 
maximum unit number, 7-98 
null, 1-20 
pointer table, 7-98 
reassign, 7-30 
zero a, 7-34 

Device assignment, 
transfer, 7-31 

Device assignment privilege, 7-31 
Device cluster number on disk, 1-10 
Device cluster on disk, 1-10 
Device cluster size on disk, 1-10 
Device time used by, 

account, 7-86 
Devices, 

deassign all, 7-33 
DEVNAM, 7-100 
DEVOKB, 7-100 
DEVPTR, 7-98 
DEVSYN, 7-100 
Dial up line, 

disconnect, 7-40 
Directory file, 

DECtape, 1-5 
Directory information update on disk, 1-14 



Directory lookup, 7-88 
DECtape, 7-90 
disk wild card, 7-96 
magtape, 7-90 
special magtape, 7-92 

Directory lookup by file, 
disk, 7-94 

Directory lookup guidelines, 7-97 
Directory lookup on index, 7 -90 
Directory organization, 1-16 
Directory see UFD, 

User File, 1-1 
Disable a terminal, 7-52 
Disable disk caching, 7-102 
Disable echoing on terminal, 7-5 
Disable logins, 7-43 
Disconnect dial up line, 7-40 
Disk, 

block interlocking on, 1-i 3 
block mode on floppy, 1-18, 1-19 
bootstrap block on, 1-11 
buffer size for, 1-10 
cleaning a, 7-48 
cluster size table, 7-98 
contiguous file creation on, 1-15 
dedicating private, 1-16 
deleted data marks on floppy, 1-19 
device cluster number on, 1-10 
device cluster on, 1-10 
device cluster size on, 1-10 
directory information update on, 1-14 
error count, 7-98 
file structured, 1-12 
free block count, 7-98, 7-99 
locking a, 7-45 
logical block 0 on, 1-11 
logical block on, 1-10 
logical name for, 7-47 
MODE value on floppy, 1-18 
MODE values for, 1-12 
mounting a, 7-45 
nonfile structured, 1-9 
open file count, 7-98 
pack identification for, 7-47 
partial block operations on, 1-17 
physical blocks on, 1-10 
privilege and access on, 1-11 
rebuilding SAT on, 7-48 
record number on, 1-10 
sector mode on floppy, 1-18 
status table, 7-98 
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Disk (Cont.), 
unit cluster size table, 7-98 
unlocking a, 7-45 

Disk access, 
simultaneous, 1-16 

DISK BLOCK IS INTERLOCKED error, 1-13 
Disk caching, 

disable, 7-102 
enable, 7-102 

Disk directory lookup by file, 7-94 
Disk fIle, 

appending data to, 1-13 
extending a, 1-14 
open count, 7-98 
pre-extending a, 1-16 
read only access to a, 1-15 

Disk fIle regardless, 
reading a, 1-15 

Disk fIles, 
changing, 1-12 
updating, 1-12 

Disk for data file, 
private, 1-17 

Disk logical name, 
change, 7-116 

Disk nonfile structured, 
opening a, 1-9 

Disk optimization, 1-16 
Disk quota, 7-86 
Disk status SYS call, 7-45 
Disk storage information, 1-2 
Disk wild card directory lookup, 7-96 
Disks, 

floppy, 1-17 
Disks account [0,1], 

non-system, 1-7 
Dollar sign ($) as ESCAPE, 4-11 
DOS format label, 

assign, 7-30 
DOS format labels on magtape, 2-3, 2-6 
DOS magtape block length, 2-6 
DOS magtape file, A-I 
DOS magtape label, A-I 
DOS magtape label bytes, A-2 
DOS magtape output, 

processing, 2-6 
Drop temporary privilege, 7-59 
Dump, 

accounting, 7-88 
Dump mode on magtape, 2-11 
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Echo, 
terminal local, 7-64 

Echo control, 
COUNT option on, 4-9 
declaring a field, 4-8 
delimiters in, 4-7 
FF appending, 4-8 
overflow characters, 4-8 
paint character in, 4-6 
parity in, 4-7 

Echo ~cOI1trol active field, 4-10 
Echo control cancel type ahead, 4-10 
Echo control character deletion, 4-9 
Echo control character set, 4-7, 4-8 
Echo control enabling echoing, 4-10 
Echo control errors, 4-10 
Echo control field overflow, 4-8 
Echo control keypunch field, 4-8 
Echo control normal field, 4-8 
Echo control on hard copy terminal, 4-10, 4-11 
Echo control on scope terminal, 4-10 
Echo control on terminals, 4-6 
Echo control SYS call 11, 4-10 
Echoing on terminal, 

disable, 7-5 
enable, 7-4 

Enable, 
CTRL/C trap, 7-36 

Enable delimiterless terminal input, 7-6 
Enable disk caching, 7-102 
Enable echoing on terminal, 7-4 
Enable logins, 7-44 
Enabling echoing, 

echo control, 4-10 
End of file card, B-1 
End of file label, 

ANSI, A-6, A-7 
End of tape, logical, A-8 
End of tape on magtape output, 2-8 
EOF on magtape, 

skipping to, 2-18 
writing, 2-14 

EOFI label, A-6 
EOF2 label, A-7 
ERLCTL, 7-100 
ERR variable on 'CTRL/C, 7-36 
ERR.ERR file, 1-5 
Error, 

continuation on, C-2 

Index-6 

Error count, 
disk, 7-98 
hung terminal, 7-100 

Error handling, 
magtape, 2-22 

Error handling on line printer, 3-6 
Error message file, 

add, 7-118 
remove, 7-121 

Error message text, 
return, 7-28 

Error messages, C-l 
percent in, C-2 

1 t:' 
1-,) 

question mark in, C-2 
severity standard in, C-2 

Errors, 
card reader data, 6-1 
echo control, 4-10 
non-recoverable, C-3 
non-trappable, C-3 
user recoverable, C-3 

ESC SEQ mode, 4-11 
ESCAPE, 

dollar sign ($) as, 4-11 
ESCAPE sequence, 

terminal, 7-66 
ESCAPE sequences, 

terminal, 4-11, 4-12 
Exit and clear program, 7-11 
Exit with no prompt message, 7-7 
Extending a disk file, 1-14 
Extending a me on magtape, 2-5 

FCB, 7-97 
information, 7-101 

FF appendin~ echo control, 4-8 
Field, 

echo control keypunch, 4-8 
echo control normal, 4-8 

Field echo control, 
declaring a, 4-8 

Field overflow, 
echo control, 4-8 

File, 
add error message, 7-118 
add overlay, 7-118 
add swapping, 7-118 
add system, 7-117 
ANSI magtape, A-3 



File (Cont.), 
appending data to disk, 1-13 
cluster size of, 7-89 
date of creation of, 7-89 
date of last access of, 7 -89 
disk directory lookup by, 7-94 
DOS magtape, A-I 
extending a disk, 1-14 
length of, 7-89 
pre-extending a disk, 1-16 
private disk for data, 1-17 
read only access to a disk, 1-15 
remove error message, 7-121 
remove overlay, 7-121 
remove swapping, 7-121 
remove system, 7-117 
storage allocation, 1-3 
time of creation of, 7-89 

File attribute data, 7-111 
File characteristics, 

testing magtape, 2-18 
File characteristics word, 

magtape, 2-19 
File creation, 

order of, 1-16 
File creation on disk, 

contiguous, 1-15 
File date of creation, 

change, 7-68 
File date of last access, 

change, 7-68 
File directory see UFD, 

User, 1-1 
File name lookup, 7-89 
File name scan flag word, 7-22, 7-23 
File name scan terminator, 7-26 
File name string in SYS call, 7-17 
File naIlJe string scan, 7-19,7-20 
File regardless, 

reading a disk, 1-15 
File run-time system name, 7-103 
File size on-disk, 1-14 
File specification switches, 7-21 
File statistics, 

change, 7-68 
File status flag, 7-89 
File structured disk, 1-12 
File time of creation, 

change, 7-68 
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File update, 
guarded, 1-13 

Files, 
changing disk, 1-12 
different accounts for, 1-17 
updating diSk, 1-12 

FILESIZE option on magtape, 2-8 
Fill factor, 

terminal, 7-64 
FIP, 

SYS call to, 7-12 
FIP buffering module, 7-102 
FIP SYS call summary, 7-18 
Fixed locations in monitor, 7-123 
Flag word, 

me name scan, 7-22, 7-23 
Floating point, 

CVT conversion of, 9-14 
Floppy disk, 

block mode on, 1-18,1-19 
deleted data marks on, 1-19 
MODE value on, 1-18 
RECOUNT variable on, 1-20 
sector mode on, 1-18 

Floppy disks, 1-17 
Force input to a terminal, 7-42 
Form feed on line printer, 

hardware, 3-4 
Form feed setting, 

terminal, 7-63 
Form length on line printer, 

setting, 3-3 
Forms on line printer, 

nonstandard, 3-3 
1401 card codes, B-2 
Free block count, 

disk, 7-98, 7-99 
FREES, 7-100 
Full duplex, 

terminal, 7-64 
Function calls, 

system, 7-1 

General SYS call, 7-1 
Get core common, 7-9 
GET statement on magtape, 2-3 
Guarded file update, 1-13 



Hang up a dataset, 7-40 
Hard copy terminal, 

echo control on, 4-10, 4-11 
HDRI label, A-4 
HDR2 label, A-5 
Header 1 label, 

ANSI, A-4 
Header 2 label, 

ANSI, A-5 
Hollerith mode, 

packed, 6-2 
Horizontal tab setting, 

terminal, 7-63 
Hung terminal error count, 7-100 

IDATE, 7-123 
Identifica tion, 

pack, 1-2 
Identification block, 

receiver, 8-5 
Illegal punches, 

card reader, 6-1 
Immunity, 

detaching terminal in CTRL/C, 7-36 
INIT.SYS file, 1-6 
Initialization code, 1-6 

bootstrapping, 7-38 
Input from terminal, 

conditional, 4-1 
Input on terminal, 

wait for, 4-1 
Installation name, 7-28 
Integer, 

CVT conversion of, 9-13 
Integer array in SYS call, 7-13 
Integer in SYS call, 

unsigned, 7-16 
Integer numbers in SYS call, 7-16 
Interjob communication, 

local, B-1 
Interlocking on disk, 

block, 1-13 
IOSTS, 7-123 
ITIME, 7-123 

JBSTAT, 7-98 
JBWAIT, 7-98 
JDB, 7-123 
JDIOST, 

address of, 7-123 
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JDPOST, 
address of, 7-123 

JOB, 7-123 
Job, 

attach a, 7-74 
current, 7-123 
detach a; 7-72 
killing a, 7-51 
login a, 7-70 
logout a, 7-71 
reattach a, 7-75 
swapping control on, 7-58 
status table, 7-98 
table, 7-98 

Job core common area, 7-9,7-10 
Job data block, 

address of, 7-123 
Job flag word, , 

address of, 7-123 
Job in memory, 

lock, 7-58 
unlock, 7-58 

Job number, 
maximum allowed, 7-98 
send by, 8-8 

Job numbers of detached jobs, 7-70 
Job priority, 

change, 7-55 
Job run burst, 

change, 7-55 
Job scheduling, 7-55 
Job size maximum, 

change, 7-55 
Job status bits, 7-98 
JOBCNT, 7-100 
JOBDA, 7-123 
JOBF, 7-123 
Jobs, 

count of active, 7-100 
job numbers of detached, 7-70 

Jobs logged in, 
total of, 7-43, 7-70 

JOBTBL, 7-98 
Job wait flags, 7-98 
JSBTBL, 7-98 

KCT, 7-86 
Keyboard number, 

current, 7-28 
maximum, 7 -98 



Keypunch field, 
echo control, 4-8 

KILL statement, 2-22 
Killing a job, 7-51 
Kilo-core ticks, 7-86 

Label, 
ANSI end of me, A-6, A-7 
ANSI header 1, A-4 
ANSI header 2, A-5 
ANSI magtape, A-2 
ANSI volume, A-3 
assign ANSI format, 7-30 
assign DOS format, 7-30 
DOS magtape, A-I 

Label bytes, 
DOS magtape, A-2 

Label formats, 
magtape, A-I 

Label information, 
pack, 1-2 

Label searching on magtape input, 2-2 
Label searching on magtape output, 2-5 
Labels on magtape, 

ANSI format, 2-3, 2-6 
DOS format, 2-3, 2-6 

Length of me, 7-89 
LEOT, A-8 
library account, 

system, 1-3 
line printer, 

buffering on, 3-5 
clearing buffers on, 3-6 
control delay on, 3-5 
error handling on, 3-6 
hardware form feed on, 34 
MODE values on, 3-2, 3-3 
nonstandard forms on, 3-3 
RECORD values on, 3-5 
setting form length on, 3-3 
skipping to line on, 3-3 
suppressing form feed on CLOSE, 34 

line printer case translation, 3-4 
line printer commands, 3-1, 3-2 
LINE variable on CTRL/C, 7-36 
lines at perforation, 

skipping, 3-4 
Link maximum, 8-4 
link pointer, 

DECtape, 5-2 
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Load a run-time system, 7-107 
Load address, 

run-time system, 7-104, 7-107 
Local data message, 

send, 8-5 
Local echo, 

terminal, 7-64 
Local interjo b communication, 8-1 
Locations in monitor, 

fixed, 7-123 
Lock job in memory, 7-58 
Locking a disk, 7-45 
Logged out, 

running a program, 9-1 
Logical block 0 on disk, 1-11 
Logical block on disk; 1-10 
Logical end of tape, A-8 
Logical name, 

account with, 7-113 
add, 7-114 
change disk, 7-11 6 
receiver, 8-3, 8-6 
remove, 7-115 
send by, 8-8 
table, 7-100 

Logical name for disk, 7-47 
Logical names, 

system, 7-113 
translating, 7-21 

LOGIN, 
changing, 9-6 

Login a job, 7-70 
Logins, 

disable, 7-43 
enable, 744 
number allowed, 7-44, 7-100 
number set, 7-84 
set, 7-84 

LOGNAM, 7-100 
Logout, 

special shutup, 7-38 
Logout a job, 7-71 
LOGOUT quota, 

change, 7-49 
Lookup, 

account, 7-86 
DECtape directory, 7-90 
directory, 7-88 
disk wild card directory, 7-96 
file name, 7-89 
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Lookup (Cont.) 
magta pe directory, 7-90 
special magtape directory, 7-92 

Lookup by file, 
disk directory, 7-94 

Lookup guidelines, 
direct0fY, 7-97 

Lookup on index, 
directory, 7-90 

Lower case input, 
terminal, 7 -64 

Lower case output, 
terminal, 7-63 

Lower to upper case translation, 3-4, 7-63, 7-64 
LPFORM characters, 3-3 

Magtape, 
ANSI format labels on, 2-3, 2-6 
backspace function on, 2-15 
CLUSTERSIZE option on, 2-7 
directory lookup, 7-90 
DOS format labels on, 2-3, 2-6 
dump mode on, 2-11 
extending a file on, 2-5 
FILESIZE option on, 2-8 
GET statement on, 2-3 
logical end of tape, A-8 
nonfile structured, 2-10 
off-line function on, 2-13 
reading, 2-2 
record format on ANSI, 2-7 
record length on ANSI, 2-7 
RECORDSIZE option on, 2-2, 2-8 
RECOUNT variable for, 2-3, 2-12 
rewind function on, 2-13, 2-14 
set density on, 2-15, 2-16 
set parity on, 2-15, 2-1 6 
skip record function on, 2-14 
skipping to EOF on, 2-18 
status function on, 2-16 
testing density on, 2-18 
testing last command on, 2-18 
testing parity on, 2-18 
writing EOF on, 2-14 
writing on, 2-4 

Magtape block length, 
ANSI, 2-8 
DOS, 2-6 

Magtape buffer space, 2-2 
Magtape CLOSE statement, 2-10 

Index-l 0 

Magtape density defaults, 2-1 
Magtape directory lookup, 

special, 7-92 
Magtape error handling, 2-22 
Magtape file, 

ANSI, A-3 
DOS, A-I 

Magtape file characteristics, 
testing, 2-18 

Magtape file characteristics word, 2-19 
MAGTAPE function, 2-12 
MAGTAPE function summary, 2-13 
Magtape input, 

label searching on, 2-2 
MODE values for, 2-2 

Magtape label, 
ANSI, A-2 
DOS, A-I 

Magtape label bytes, 
DOS, A-2 

Magtape label formats, A-I 
Magtape on CLOSE, 

rewinding, 2-3 
Magtape on input, 

override rewinding, 2-3 
rewinding, 2-3 

Magtape OPEN FOR INPUT example, 2-4 
Magtape OPEN FOR OUTPUT, 2-4 

example, 2-9 

Magtape OPEN statement, 2-9 
Magtape output, 

end of tape on, 2-8 
label searching on, 2-5 
MODE values for, 2-4 
overriding rewind on, 2-6 
processing DOS, 2-6 

Magtape output buffer size, 2-6 
Magtape parity defaults, 2-1 
Magtape processing, 

terminating, 2-10 
Magtape programming examples, 2-20, 2-21 
Magtape search procedure, 7-93 
Magtape status word, 2-17 
Magtape type, 

testing, 2-18 
Magtapes, 

zeroing, A-8 
Manipulation, 

string, 9-11 
Master terminal, 4-1 



MAXCNT, 7-98 
MEMLST, 7-98 
Memory, 

clearing, 7-11 
control list, 7-98 
lock job in, 7-58 
poke, 7-83 
size, 7-100 
unlock job in, 7-58 

MEMSIZ, 7-100 
Message, 

receive a, 8-8 
receiver list. 7-100 
send local data, 8-5 

Message maximum, 8-4 
Message sender selection summary, 8-14 
Messages in old format, 8-2 
MFD account, 1-1 
MFD accounting information, 1-2 
MFD cluster size, 1-4 
MODE value on floppy disk, 1-18 
MODE values for disk, 1-12 
MODE values for magtape input, 2-2 
MODE values for magtape output, 2-4 
MODE values on card reader, 6-3 
MODE values on line printer, 3-2, 3-3 
MODE values on terminals, 4-4 
Modifier, 

receive, 8-8 
Monitor, 

fixed locations in, 7-123 
Monitor tables, 7-97 
Monitor tables part I, 

get, 7-98 
Monitor tables part II, 

get, 7-100 
Mounting a disk, 7-45 
Multiple terminal service, 4-1 

CTRL/C on, 4-3 
Multiple terminal service input, 4-3 
Multiple terminal service output, 4-2 

Name, 
account with logical, 7-113 
add logical, 7-114 
change disk logical, 7~116 

installation, 7-28 
receiver logical, 8-3, 8-6 
remove logical, 7-115 
send by logical, 8-8 
system, 7-28 
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Index-II 

Name a run-time system, 7-103 
NAME AS statement, 2-22 
Name scan flag word, 

file, 7-22, 7-23 
Name scan terminator, 

file, 7-26 
Name string in SYS call, 

file, 7-17 
Name string scan, 

file, 7 -19, 7 -20 
Names, 

system logical, 7-113 
Negative block number, 

DECtape, 5-1 
NO ESC SEQ mode, 4-11 
NONAME program, 7-11 
Nonfile structured magtape, 2-10 
NonfIle structured, 

opening a disk, 1-9 
Nonftle structured disk, 1-9 
Non-recoverable errors, C-3 
Nonsystem disks account [0,1], 1-7 
Normal field, 

echo control, 4-8 
Null device, 1-20 

debugging aid, 1-20 
Number on disk, 

record, 1 :20 
Numeric data, 

converting, 9-13 

Object type code, 8-3 
ODT submode, 

RECOUNT variable on, 7-6 
ODT submode on terminal, 7-6 
Off-line function on magtape, 2-13 
Open channel statistics, 

get, 7-101 
OPEN FOR INPUT example, 

magtape, 2-4 
OPEN FOR OUTPUT, 

magtape, 2-4 
OPEN FOR OUTPUT example, 

magtape, 2-9 
OPEN statement, 

magtape, 2-9 
Opening a disk non-file structured, 1-9 
Optimization, 

disk, 1-16 
Overflow, 

echo control field, 4-8 



Overflow characters echo control, 4-8 
Overhead, 

storage space, 9-7 
Overlay file, 1-5 

add, 7-118 
remove, 7-121 

OVR.SYS file, 1-5 

Pack cluster size, 1-3 
Pack identification, 1-2 
Pack identification for disk, 7-47 
Pack label information, 1-2 
Packed Hollerith mode, 6-2 
Paint character in echo control, 4-6 
Parameter string, 7-1 
Parity defaults, 

magtape, 2-1 
Parity in echo control, 4-7 
Parity on magtape, 

set, 2-15, 2-16 
testing, 2-18 

Parity setting, 
terminal, 7-65 

Parsing, 
CCL command line, 9-4 

Passed string, 7-1 
Passing control to run-time system, 7-11 
Passing data between programs, 7-10 
Password, 

read, 7-85 
Password of account, 

change, 7 -49 
PEEK function, 7-122 
Percent in error messages, C-2 
Perforation, 

skipping lines at, 3-4 
Permanent privilege, 1-8 
Physical blocks on disk, 1-10 
PK, 

PUT statement on, 4-15 
~CORD options on, 4-14 

PK designator, 4-12 
PI us (+) in SYS call description, 7 -1 7 
Poke memory, 7 -83 
PPN in SYS call, 7 -15 
Pre-extending a disk file, 1-16 
PREFIX translation, 

terminal, 7-67 
Priority, 

change job, 7-55 
set special run, 7-57 
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Private delimiter, 
terminal, 7-66 

Private disk, 
dedicating, 1-16 

Private disk for data file, 1-17 
Privilege, 1-7 

device assignment; 7-31 
drop temporary, 7-59 
permanent, 1-8 
regain temporary, 7 -59 
temporary, 1-8 

Privilege and access on disk, 1-11 
Privilege dropping, 1-8 
Privilege regaining, 1-8 
Privileged accounts, 1-8 
Privileged bit, 1-7 
Program, 

exit and clear, 7-11 
terminating a, 7-7 

Program by CCL, 
run a, 9-2 

Program from CTRL/C, 
protecting, 7-36 

Program logged out, 
running a, 9-1 

Programmed exit, 7-7,7-11 
Programs, 

passing data between, 7-10 
Project number 1, 1-8 
Project-programmer number, 7-15 
Project-programmer number validation, 7-21 

finding current, 7-123 
Prompt message, 

exit with no, 7-7 
Protecting program from CTRL/C, 7-36 
Protection code <128>, 1-7 
Protection code validation, 7-21 
Pseudo keyboard operations, 4-12, 4-13, 4-14, 

4-15 
Punches, 

card reader illegal, 6-1 
Put core common, 7-10 
PUT statement on PK, 4-15 

Qualifier, 
sender selection, 8-9 

Question mark in error messages, C-2 
Quota, 

assigning account, 7-60 
disk, 7-86 

Quota of account, 
change, 7-49 



Radix-50 character set, D-1 
Radix-50 format, 

string- conversion to, 7-19, 7-20 
Read accounting data, 7-85 
Read attributes, 7-110, 7-111 
Read only access to a disk file, 1-15 
Reading a disk file regardless, 1-15 
Reading magtape, 2-2 
READY level, 7-11 
Reassign device, 7-30 
Reattach a job, 7-75 
Rebuilding SAT on disk, 7-48 
Receive a message, 8-8 
Receive modifier, 8-8 
Receive sleep time, 8-11 
Receiver, 

declare, 8-2 
list, 7-100 
remove a, 8-14 

Receiver identification block, 8-5 
Receiver logical name, 8-3, 8-6 
RECORD 1 % on terminal output, 4-4 
RECORD 256% on terminal output, 4-9 
RECORD 4096% on terminal output, 4-4 
RECORD 8192% on terminal, 4-1 
Record format on ANSI magtape, 2-7 
Record length on ANSI magtape, 2-7 
Record number on disk, 1-10 
RECORD options on PK, 4-14 
RECORD values on card reader, 6-3 
RECORD values on line printer, 3-5 
RECORDSIZE option on magtape, 2-2, 2-7 
RECOUNT variable for magtape, 2-3, 2-12 
RECOUNT variable in string scan, 7 -27 
RECOUNT variable on binary CR, 6-2 
RECOUNT variable on binary I/O, 4-5 
RECOUNT variable on card reader, 6-1 
RECOUNT variable on floppy disk, 1-20 
RECOUNT variable on ODT submode, 7-6 
RECOUNT variable on terminals, 4-1 
Recoverable errors, 

user, C-3 
Regain temporary privilege, 7-59 
Remove a receiver, 8-14 
Remove a run-time system, 7-106 
Remove error message file, 7-121 
Remove logical name, 7-115 
Remove overlay file, 7-121 
Remove swapping file, 7-121 
Remove system file, 7-117 
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Reset accounting data, 7-85 
Return error message text, 7-28 
Rewind function on magtape, 2-13, 2-14 
Rewind on CLOSE function, 2-20 
Rewind on magtape output, 

overriding, 2-6 
Rewinding magtape on CLOSE, 2-3 
Rewinding magtape on input, 2-3 

override, 2-3 
Ring list entry, 

terminal, 7-66 
RTS see run-time system, 1-6,7-11 
RTSLST, 7-100 
RUB OUT as illegal punch, 6-1 
Run burst, 

change job, 7-55 
Run-time system, 

add a, 7-104 
changing default, 7-11 
load a, 7-107 
name a, 7-103 
passing control to, 7-11 
remove a, 7-106 
unload a, 7-109 

Run-time system control, 7-102 
Run-time system files, 1-6 
Run-time system load address, 7-104,7-107 
Run-time system name, 

file, 7-103 
gaining, 7-111 

RXO 1 floppy disk, 1-17 

SAT on disk, 
rebuilding, 7-48 

SAT see storage allocation, 1-3 
SATCTL, 7-98 
SATCTM, 7-99 
SATT.SYS file, 1-3 
Scheduling, 

job, 7-55 

Scope features, 
terminal, 7-64 

Scope terminal, 
echo control on, 4-10 

Search procedure, 
magtape, 7-93 

Secret data on terminal, 7-5 
Sector mode on floppy disk, 1-18 
Selection, 

sender, 8-9 



Selection qualifier, 
sender, 8-9 

Send by job number, 8-8 
Send by logical name, 8-8 
Send local data message, 8-5 
Send/receive data summary, 8-19 
Send/receive SYS call format, 8-1 
Sender selection, 8-9 
Sender selection qualifier, 8-9 
Sender selection summary, 

message, 8-14 
Set logins, 7-84 
Set special run priority, 7-57 
Set terminal characteristics, 7-63 
Setting, 

STATUS variable, 7-26 
Severity standard in error messages, C-2 
Shut up logout, 

special, 7-38 
SIL file, 1-5 
Simultaneous disk access, 1-16 
Size, 

MFD cluster, 1-4 
pack cluster, 1-3 
UFD cluster, 1-4 

Size limits, 
cluster, 1-4 

Size ranges, 
cluster, 1-4 

Skip record function on magtape, 2-14 
Skipping lines at perforation, 3-4 
Skipping to EOF on magtape, 2-18 
Skipping to line on line printer, 3-3 
Slave terminal, 4-2 
SLEEP statement on terminal, 4-1 
Sleep time, 

receive, 8-11 
SNDLST, 7-100 
Speed setting, 

terminal, 7-65 
Stall, 

terminal, 7-65 
START date, 

system, 7-123 . 
START time of day, 

system, 7-123 
Status, 

terminal, 7-45 
Status bits, 

job, 7-98 
Status function on magtape, 2-16 
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Status SYS call, 
disk, 7-45 

Status table, 
disk, 7-98 

STATUS variable after CCL, 9-6 
STATUS variable setting, 7-26 
Status word, 

magtape, 2-17 
Stay flag, 7-104, 7-107 
Storage allocation me, 1-3 
Storage information, 

disk, 1-2 
Storage space overhead, 9-7 
String, 

parameter, 7 -1 
passed, 7-1 
target, 7-1 

String conversion to Radix-50 format, 7-19, 
7-20 

String in SYS call, 
me name, 7-17 

String manipulation, 9-11 
String scan, 

file name, 7-19,7-20 
STRING$( ) function in SYS call, 7-13 
Suppressing CR/LF on terminals, 4-6 
Suppressing form feed on LP CLOSE, 3-4 
SWAP%() function, 7-15 
SW AP%( ) function with CVT, 9-13 
SWAP.SYS file, 1-6 
Swapping control on job, 7-58 
Swapping file, 

add, 7-118 
remove, 7-121 

Swapping storage, 1-6 
Switches, 

file specification, 7-21 
Synchronization protocol, 

terminal, 7-65 
SYS call, 

ASCII function in, 7-14 
CHANGE statement in, 7-14 
CVT$% function in, 7-14 
file name string in, 7-17 
general, 7-1 
integer array in, 7-13 
integer numbers in, 7-16 
PPN in, 7-15 
STRING$( ) function in, 7 -13 
unsigned integer in, 7-16 



SYS call 11, 
echo control, 4-10 

SYS call codes, 7-1 
SYS call data, 

unpacking, 7-14 
SYS call description, 

plus (+) in, 7-17 
SYS call format, 

send/receive, 8-1 
SYS call summary, 

FIP, 7-18 
SYS call to FIP, 7-12 
System account [0,1], 1-3 
System date, 

current, 7-123 
System file, 

add, 7-117 
remove, 7-117 

System function calls, 7-1 
System name, 7-28 

Tables, 
monitor, 7-97 

Tables part I, 
get monitor, 7-98 

Tables part II, 
get monitor, 7-100 

Tape mode on terminal, 7-3 
Target string, 7 -1 
TBL.LST file, 7-101 
Temporary privilege, 1-8 

drop, 7-59 
regain, 7-59 

Terminal, 
broadcast to a, 7-41 
cancel CTRL/O on, 7-2 
cancel type ahead on, 7-12 
case translation, 7-63, 7-64 
conditional input from, 4-1 
console, 7-72 
disable a, 7-52 
disable echoing on, 7-5 
echo control on hard copy, 4-10,4-11 
echo control on scope, 4-10 
enable echoing on, 7-4 
force input to a, 7-42 
hung count, 7-100 
master, 4-1 
ODT submode on, 7-6 
RECORD 8192% on, 4-1 
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Terminal (Cont.) 
secret data on, 7-5 
slave, 4-2 
SLEEP statement on, 4-1 
tape mode on, 7-3 
wait for in put on, 4-1 

Terminal ALT MODE translation, 7-67 
Terminal attach a job to, 7-74 
Terminal characteristics, 

set, 7-63 
Terminal detach a job from, 7-72 
Terminal escape sequence, 7-66 
Terminal escape sequences, 4-11, 4-12 
Terminal fill factor, 7-64 
Terminal form feed setting, 7-63 
Terminal full duplex, 7-64 
Terminal horizontal tab setting, 7-63 
Terminal in CTRL/C immunity, 

detaching, 7-36 
Terminal input, 

enable delimiterless, 7-6 
Terminal input buffers, 

clearing, 7-12 
Terminal local echo, 7-64 
Terminal lower case input, 7-64 
Terminal lower case output, 7-63 
Terminal output, 

RECORD 1 % on, 4-4 
RECORD 256% on, 4-9 
RECORD 4096% on, 4-4 

Terminal parity setting, 7-65 
Terminal PREFIX translation, 7-67 
Terminal private delimiter, 7-66 
Terminal.ring list entry, 7-66 
Terminal scope features, 7-64 
Terminal service, 

CTRL/C on multiple, 4-3 
multiple, 4-1 

Terminal service input, 
multiple, 4-3 

Terminal service output, 
multiple, 4-2 

Terminal ~peed setting, 7-65 
Terminal stall, 7-65 
Terminal status, 7-45 
Terminal synchronization protocol, 7-65 
Terminal vertical tab setting, 7-63 
Terminal width setting, 7-63 
Terminal XON/XOFF, 7-63 
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Terminals, 
binary I/O on, 4-4, 4-5, 4-6 
block mode simulation on, 4-6 
echo control on, 4-6 
MODE values on, 4-4 
RECOUNT variable on, 4-1 
suppressing CR!LF on, 4-6 

Terminating a job, 7-51 
Terminating a program, 7:-7 
Ticks, kilo-core, 7-86 
TIME, 7-123 
Time of creation, 

change file, 7-68 
Time of creation of file, 7-89 
Time of day, 

changing system, 7-39 
current, 7-123 
system START, 7-123 

Time used by, 
account connect, 7-86 
account CPU, 7-84 
account device, 7-86 

Transfer device assignment, 7-31 
Translating logical names, 7-21 
Translation, 

lower to upper case, 3-4, 7-63, 7-64 
Trap enable, 

CTRL/C, 7-36 
TTYHCT, 7-100 
Type ahead on terminal, 

cancel, 7-12 

UFD accounts, 
catalog of, 1-1 

UFD cluster size, 1-4 
assigning, 7-60 

Unload a run-time system, 7-109 
Unlock job in memory, 7-58 
Unlocking a disk, 7 -45 
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Unpacking SYS call data, 7-14 
Unsigned integer in SYS call, 7-16 
UNTCLU, 7-98 
UNTCNT, 7-98 
Update, 

guarded file, 1-13 
Update on disk, 

directory information, 1-14 
Updating disk files, 1-12 
Upper case translation, 

lower to, 3-4, 7-63, 7-64 
Usage information, 

account, 1-2 
User file directory see UFD, 1-1 
USTAT byte, 7-89 

Vertical tab setting, 
terminal, 7-63 

Volume label, 
ANSI, A-3 

Wait for input on terminal, 4-1 
Width setting, 

terminal, 7-63 
Wild card character detection, 7-21 
Wild card directory lookup, 

disk, 7-96 
Window turning, 1-16 
Write attributes, 7-110, 7-112 
Writing EOF on magtape, 2-14 
Writing on magtape, 2-4 

XON/XOFF, 
terminal, 7 -63 

Zero a device, 7-34 
Zero an account, 7-34 
Zeroing magtapes, A-8 
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