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PREFACE 

Input/ output control for the Series 200 may be efficiently performed through the use of 

Honeywell-supplied macro packages. The standard package designed to process lI2-inch mag

netic tape files containing either fixed- or variable-length records is 1/2-Inch Tape I/O Band 

C. This package is operable in two memory ranges; it may be implemented in the range of 

8,192 characters of memory (I/O B) as the tape I/O portion of an independent program, or it 

may be implemented in the range of 12, 288 cha~acters of memory in conjunction with the Series 

200/0perating System - Mod 1 (I/O C). When the package is implemented in the larger configura

tion as I/O C, several features are modified to accompany the functional capabilities of the larger 

system; e. g., console messages are optionally a part of I/O C but are not implemented in I/O 

B. Several parameters used in I/O B macro statements are modified for I/O C, specifically in 

the DCA (Define Communication Area) statement and the TIOC (Tape Input/ Output Configuration) 

statement. The I/O C addressing modes permit the flexibility of either three- or four-character 

addressing while I/O B is limited to the three-character mode. Wherever differences in imple-

mentation exist for one of the specified memory ranges, such differences are noted. 

The 1/2-Inch Tape I/O Band C package is functionally compatible with l/2-Inch Tape I/O 

A, the basic version of the input/ output control program which accepts only fixed-length records. 

The macro instructions are the same in all versions, although the parameters for each differ 

slightly. As a result, programs written for the 4K memory range can be easily modified for use 

in the 8K and 12K memory ranges. The 1/2-Inch Tape I/O Band C package is used in conjunction 

with user programs assembled by any version of the Easycoder Assembly System. For programs 

to be assembled by Easycoder Assembler A or B, Library Processor B is used prior to assembly 

to specialize the 1/2-Inch Tape I/O Band C macro routines. For programs assembled by Easy

coder Assembler C or D, this function is performed by Library Processor C or D. 

It is neces sary to note that the 1/2-Inch Tape I/O Band C package is not used with Standard 

I/ 0 Calls C, although the two may reside on the same symbolic library file (SPT). 

It is assumed that the reader is familiar with the Honeywell Series 200 Programmers' 

Reference Manual (Models 200/1200/2200/4200), Order No. 139, or (Model 120), Order No. 141, 

and the following software publications: 

Library Processors C and D, Order No. 051 

Easycoder Assemblers C and D, Order No. 041 

Easycoder B As sefnbly System, Order No. 011 (includes Library Proces sor B). 

Copyright 1966 

Honeywell Inc. 

Electronic Data Processing Division 
Wellesley Hills, Manochusetts 02181 
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INTRODUCTION 

SECTION I 

BASIC CONCEPTS 

The 1/2-Inch Tape I/O Band C package processes 1/2-inch magnetic tape files containing 

either fixed- or variable-length records on Honeywell Series 200 computer systems. Using five 

macro instructions (@GET, @PUT, @OPEN, @CLOSE, ahd @FEOR), programmers can call 

macro routines to: 

1. Open and close tape files, 

2 • Read and write records within files, 

3. Unblock and block items within rec ords, and 

4. Detect read/write errors and correct when possible. 

EQUIPMENT NEEDED 

The 1/2-Inch Tape I/O Band C package is used with the following minimum hardware 

configuration: 

1. Series 200 processor with Advanced Programming Instructions (Feature 
010, 011, or 1011). 

2. Approximately 2,200 to 3,500 core memory locations plus up to 73 locations 
for each file to be processed by I/O B. Approximately 2,200 to 4,500 core 
memory locations plus up to 75 locations for each file processed by 1/ 0 C. 

3. One or more Type 204B Magnetic Tape Units. 

For specialization by Library Processor B and assembly by Easycoder Assembler A or B, 

the following hardware is needed: 

1. Series 200 processor with Advanced Programming Instructions (Feature 
010,011, or 1011). 

2. 8,192 locations in core memory. 

3. Card Reader or one Type 204B Tape Unit. 

4. Card Punch or one Type 204B Tape Unit. 

5. Printer, if Easycoder assembly listing is desired. 

NOTE: A Type 224-1,224-2, or 214-2 cannot be used as both a card reader and a 
punch by this program. 

For specialization by Library Processor C or D and assembly by Easycoder Assembler C 

or D, the following hardware is needed: 

1. Series 200 processor with Advanced Programming Instructions (Feature 
010,011, or 1011). 

1- 1 



SECTION I. BASIC CONCEPTS 

2. 12,288 locations of core memory. 

3. Card Reader or Type 204B Tape Unit. 

4. Three Type 204B Tape Units. 

5. Printer, if Easycoder assembly listing is desired. 

Optional equipment may include: 

1. IBM Code Compatibility (Feature 051). 

2. IBM Format Compatibility (Feature 050) - 1/ a B only. 

3. Auxiliary Read/Write Channel (Feature 016) - I/O B only. 

4. Type 220-1, 220-2, or 220-3 Console - I/O Conly. 

5. Second Input/Output Sector for the Type 2201 Central Processor (Feature 
1115) - I/O Conly. 

FUNCTIONAL DESCRIPTION 

The main control routine of the package, called the Tape Input/Output Configuration (TIOC) 

routine, is used in processing all files to perform such common functions as reading, writing, 

blocking, unblocking, opening and closing files, and error checking. 

For each file, the programmer must furnish an associated communication area by writing 

a DCA (Define Communication Area) macro statement. By entering descriptive parameters in 

the DCA macro statement, the programmer supplies all the information needed by the TIOC 

macro routine for controlling and processing the file. 

To use this 1/ a package the programmer must issue one TIOC macro call with parameters 

and define a communication area for each specific file by means of descriptive parameters. He 

may then perform file handling operations by means of five action macro instructions: @OPEN, 

@GET, @PUT, @CLOSE and @FEOR (Force End of Reel). 

The @GET and @PUT macro instructions can access data items in either of two distinct 

modes, known as the "locate" mode and the "move" mode. If the programmer chooses to oper

ate in the locate mode, he specifies an index register as the linkage between the tape I/O package 

and the main program. The I/O package uses the specified register to provide the address of 

the next input item or the address of the next available output buffer location. In the locate mode, 

the programmer moves data items into and out of his buffers. If the programmer chooses to 

operate in the move mode, he specifies as a linkage the address of the work area. In this mode, 

the tape 1/ a package handles the moving of items between the work area and the input and output 

buffers. 

One of the main advantages accruing to the user of the 1/2-Inch Tape I/O Band C package 

is the fact that all blocking and unblocking of data records is handled automatically and he is 
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SECTION I. BASIC CONCEPTS 

presented with the individual items for processing. It should be noted that fixed-length records 

are always composed of a fixed number of fixed-length items, whereas variable-length records 

are always composed of a variable number of variable-length items. Any single file to be 

processed by the tape I/O package may contain either fixed- or variable-length records, but not 

both; although a file of fixed-length records and a file of variable-length records can be proc

essed during the same program run. 

Buffers and move-mode work areas must be reserved and cleared of extraneous punctua

tion by the programmer, and their high-order addresses must be specified in the appropriate 

parameters of the associated DCA macro statements. A record mark must appear in the loca

tion immediately following the buffer. For fixed-length items, a buffer must be equal in size 

to the length of one item times the number of items per record (plus one location if each data 

record is preceded by a banner character). For variable-length items, and output buffer must 

be equal to or greater than the length of the maximum size item plus five locations, and an input 

buffer must be equal to or greater than the length of the maximum size input record. 

When the same buffers are used concurrently for input and output, the result is unspeci

fied. Buffers must also be cleared and repunctuated before using them for another file (even if 

not used concurrently). 

I/O B macro routines are assembled by Easycoder in the three-character addressing 

mode; therefore, all entries to and exits from the I/O B package must be in the three-character 

mode. I/O C macro routines may be assembled in either three- or four-character addressing 

modes as specified by the ADMODE statement in the user's program. I/O C macros must be 

assembled in the same address mode as the highest memory address used in the program; i. e. , 

if the program uses memory addresses extending beyond the range 0 to 32,768 characters of 

memory, four-character addressing must be used in order to permit references to the higher 

memory locations specified. 

1-3 
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SECTION II 

PREPARING TO PROCESS A TAPE FILE 

FILE FORMATS 

The 1/2-Inch Tape 1/0 Band C package processes files containing either fixed- or variable

length items in the following formats (see Figure 2-1). 

Unbannered Records 

1. Fixed-length, Unblocked: All data records within one file are of a fixed and 
constant length. All characters of each record are the data of one item. 

2. Fixed-length, Blocked: All data records within one file are of a fixed and 
constant length. Within each physical tape record is a fixed and constant 
number of logical items, each of which is of a fixed and constant length. 
All characters of each item are the data of that item. 

3. Variable-length: All data records within one file contain a variable number 
of variable-length items. Each record has a signed decimal count of the 
characters within that record (including the count itself); these form the 
first four characters of the record. Each item within a record contains 
an unsigned decimal count of the characters within that item (including the 
count itself and the character record mark, octal 72, if present); these 
form the first three characters of the item. This type of file is ordinarily 
read and written in even parity using Code Compatibility (Feature 051). 

Bannered Records 

1. Fixed-length, Unblocked: All data records within one file are of a fixed 
and constant length. The first character of each record is the identifying 
banner character; otherwise, it is the same as an unbannered record of 
this type. 

2. Fixed-length, Blocked: All data records within one file are of a fixed and 
constant length. The first character of each record is the identifying 
banner character; otherwise, it is the same as the unbannered record of 
this type. 

3. Variable-length: All data records within one file contain a variable number 
of variable-length items. Each record has the identifying banner character 
as its first record; the next three characters contain a binary count of the 
number of characters within the record (including the banner character and 
the count itself). Each item within the record has a binary count of the 
number of characters within the item (including the count itself); these form 
the first two characters of the item. This type of file is ordinarily read 
and written in odd parity. 

LABELS 

The tape 110 package processes files having three different types of header and trailer 

label records. If the user specifies standard Series 200 labels, the package will read and write ~ 
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SECTION II. PREPARING TO PROCESS A TAPE FILE 

the labels and may perform label checking, if specified. If the user specifies non-standard 

labels for files containing labels which do not conform to Series 200 standards, the 110 package 

provides exits from which the user may do his own reading, writing, and checking of labels. Or 

the user may specify no labels at all, and the 1/0 package bypasses all label processing. 

NOTE: In the special case where non-standard output labels are exactly 
as long as the label area specified, the tape 110 package allows 
them to be described as standard {so that non-standard labels 
can be written by the I/O package}, but the user must specify 
that no label checking is to be performed on such a file. 

BANNERED 

UNBANNERED 

BANNERED 

BLOCKED FIXED-LENGTH 

Ii ITEM A ITEM B 

ITEM A ITEM B 

UNBLOCKED FIXED-LENGTH 

B 
A 
N 
N 

~ 
ITEM A 

UN'ANNE""O B 
BLOCKED VARIABLE-LENGTH ITEM 

I A 

BANNERED 

B RECORD ITEM 
A COUNT ~?~rr N r r r (3) N 

~ BINARY BINARY 

RECORD ITEM 
COUNT COUNT 
rrrr(4) ill (3) 
SIGNED UNSIGNED 

UNBANNERED 

DECIMAL DECIMAL 

I ITEM 
A 

ITEM C 

ITEM C 

ITEM 
I B I 

ITEM ITEM 
COUNT COUNT 
ii ii 

ITEM ITEM 
COUNT COUNT 
iii iii 

I ITEM I 
B 

ITEM 
C 

ITEM 
c 

Figure 2-1. Record Formats Acceptable to 1/2-Inch Tape 110 Band C 

I 

I 

Header Labels 

The header label is the identification record at the beginning of each file. The tape 1/0 

package accepts, and creates, standard header labels having the following eight fields {see 

Figure 2-2}: 

Character Position 

1- 5 

6-10 

11-15 

Contents 

IHDRb. 

ttttt 

nnnnn 

Description 

Header flag {identifies the header label}. 

Tape serial number {permanent on this 
reel}. 1 

File serial number. 

1 
The 110 package neither creates nor destroys these fields. 
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Character Position 

16-20 

21-30 

31-35 

36-40 

41-80 

SECTION II. PREPARING TO PROCESS A TAPE FILE 

Contents 

- sss!::' 

ffffffffff 

yyddd 

-ccc!::' 

Description 

Reel sequence number. 

File name. 

Creation date. 

Retention cycle. 

Available for additional control data, if 
desired. Otherwise, these positions are 
omitted. 1 

NOTE: Extensions to this standard header label (if any) must be checked 
and created by the user. 

LABEL SERIAL FILE 
ID NO. NO. 

REEL 
SEQ. 
NO 

FILE 
NAME 

CREATN RET. 
DATE CYCLE 

Figure 2-2. Standard Header Label 

HEADER LABELS FOR NEW TAPES 

A new tape should contain one 80-character header label with lBLNK in character positions 

1-5, followed by a 5-character permanent tape serial number, followed by blanks. 

Trailer Labels 

Trailer labels are the identification records at the end of each file or reel. During input 

operations, the tape I/O package detects an end- of-reel or an end- of-file condition by reading 

a trailer label or a tape mark, as appropriate (see below). For output operations, an end-of

reel condition is sensed at the physical end of tape or is produced by an @FEOR macro; an end

of-file condition is produced by a @CLOSE macro. 

The @CLOSE or @FEOR macro instruction used with an output file writes three end-of

reserved-information records following a standard trailer label. If end-of-reserved-information 

records are desired in non-standard files, they must be provided by the main program. 

Standard trailer labels have the following format (see Figure 2- 3): 

Character Position 

1- 5 

Contents 

1 EOR!::, 

1 EOF6. 

End of reel. 

End of file. 

lThe I/O package neither creates nor destroys these fields. 

2-3 
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SECTION II. PREPARING TO PROCESS A TAPE FILE 

Character Position 

6-10 

11-20 

21-30 

31-80 

END-OF-REEL LABEL 

LABEL RECORD 
10 COUNT 

1 10 

ITEM 
COUNT 

END-OF- FILE LABEL 

LABEL RECORD 
10 COUNT 

ITEM 
COUNT 

I 10 20 

HASH 
TOTAL 

HASH 
TOTAL 

Contents 

IERIb. 

rrrrr 

iiiiiiiiii 

hhhhhhhhhh 

Description 

End of reserved information. 

Record count. 

Item count (optional). I 

Hash total (optional). I 

Available for additional information, 
if desired. 

END -OF-RESERVED-INFORMATION LABEL 

LABEL RECORD 
10 COUNT 

ITEM 
COUNT 

HASH 
TOTAL 

Figure 2- 3. Standard Trailer Labels 

TAPE MARKS 

The tape I/O package reads and writes tapes which use tape mark sensing (T/M tapes), as 

well as standard Honeywell tapes (non-T/M tapes). To read T/M tapes with I/O B, the tape 

control being used must be equipped with Feature 050 (IBM format feature). A T/M tape contains 

a tape mark before the trailer label.
2 

When the tape mark is sensed, the tape I/O package ac

cepts the record which follows as a trailer label. 

FILE MACROS 

The programmer describes his file processing by issuing two macro statements: DCA 

(Define Communication Area) and TIOC (Tape Input/ Output Configuration). 

I 

2 

The I/O package does not compute these values. If they are desired, they must be computed 
and stored in the trailertlabel record by the user. 

Also, a T/M tape may contain a tape mark following the header label and/or the trailer label. 
If present, these additional tape marks are automatically bypassed by 1/2-Inch TapeI/OBandC. 
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DCA Macro 

The progralTIlTIer furnishes a DCA lTIacro statelTIent for each file to be processed by his 

progralTI. This lTIacro instruction consists of the op code DCA and one or lTIore of the 29 pa

ralTIeters listed in Table 2-1, which describe the file with regard to nalTIe, data forlTIat, and 

label forlTIat, as well as user linkages, exits, and buffer addresses. (These paralTIeters are 

cOlTIpatible with those specified in the 22 lines of the DCA statelTIent of 1/2-Inch Tape I/O A, 

except paralTIeter 19, which specifies buffer size for variable-length records. In order to 

convert the DCA statelTIent of a progralTI which currently uses 1/2-Inch Tape I/O A to run with 

l/2-Inch Tape I/O Band C, the necessary "C" and "L" codes lTIust be added to colulTIn 6, and 

a COlTIlTIa lTIust terlTIinate each line. ) 

The forlTIat of the DCA lTIacro as written on the Easycoder coding forlTI is as follows: 

Col UlTIn No. 

1- 5 

6 

7 

8-14 

15-20 

21-62 

Data 

Line nUlTIber, if desired. 

"L" for the last card in the lTIacro call; "C" for all others. 

SylTIbolic tag, if desired. 

DCA (first card of lTIacro call) 

ParalTIeters separated by and terlTIinated by COlTIlTIas (see 
Table 2-1). All paralTIeter values are alphabetic or deci
lTIal, unless specified otherwise. The first paralTIeter 
(file nalTIe) is written in the salTIe line as the op code DCA. 

The following paralTIeters are always required: I, 2, 7, 13 and 16. The others lTIay be 

olTIitted or left blank, in which case the tape I/O package will aSSUlTIe certain values, as stated 

in the table. 

Table 2-1. ParalTIeters Used With DCA Macro StatelTIent 

ParalTIeter 

NUlTIber NalTIe Value Description 

1 File NalTIe Tag NalTIe as signed to this tape file by 
the user. This tag cannot exceed 
six characters in length and lTIust be 
unique within anyone lTIain progralTI. 

2 File Type INPUT or Indicates whether file is to be read 
OUTPUT or written. 

3 Parity EVEN or ODD If no entry, odd parity is assulTIed. , 
or olTIit 

2-5 
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SECTION II. PREPARING TO PROCESS A TAPE FILE 

Table 2-1 (cont). Parameters Used With DCA Macro Statement 

Parameter 

Number Name 

4 Gap 

5 RWC (This pa-
rameter is unused 
in the I/O C 
package. ) 

6 Tape Contr 01 

7 

8 

9 

10 

6/30/67 

I/O B 

I/O C 

Tape Drive 
Address 

Alternate 
Tape Drive 
Address 

File Mode 

Record Form 

Value 

LONG or SHORT 
or omit 

l, 2, 3, or 5 
or omit 

o - 7 or omit 

00-07,20-27, 

or omit 

0-7 

o - 7 or omit 

LOCATE or 
MOVE or omit 

FIXED or 
VARIABLE or 
omit 

2-6 

Description 

If no entry, long gap (O. 75") is 
assumed. Note that a long-gap 
tape is the only tape that can be 
read on all types of 204B tape 
drives. 

Specifies the read/write channel 
to be used by this file. If omitted, 
a free channel will be selected and 
used by the I/O package. The 
value 5 selects RWC It, the aux
iliary read/write channel. 

Specifies the tape control to be 
used by this file; if omitted, 0 
is assumed. 

Specifies the tape control to be 
used by this file; if omitted, 00 is 
assumed. 

Specifies first logical tape drive 
address to be used by this file. 

Indicates alternate drive to be used 
if this is a multireel fi.le. If 
omitted, a single-reel file, or a 
multireel file which continues on 
the same logical drive as that 
specified by parameter 7, is as
sumed. 

The alternate tape drive parameter 
can specify the same logical tape 
drive as parameter 7, in which 
case the I/O package comes to a 
tape swap halt and the user can 
mount a new reel on the same tape 
drive. 

Specifies whether "locate" or 
"move" mode is desired. If 
omitted, locate mode is assumed. 
( See action macros @GET and 
@PUT. ) 

Indicates whether records in this 
file are of fixed or variable length. 
If omitted, fixed-length records 
are as sumed. 
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Table 2-1 (cont). Parameters Used With DCA Macro Statement 

Parameter 

Number Name Value De scription 

11 Banner A 2-digit octal Specifies that data records are to 
number greater be preceded by this banner charac-
than 40, BAN, ter. If omitted or BAN, octal 56 
NOBAN, or omit will be used as the banner charac-

ter. If NOBAN, records do not 
include banners. (See also param-
eter 3. ) 

12 Blocking A one- to four- Specifie s the number of fixed-
Factor digit number length items in a tape record. 

from 1 - 4,095 1 indicates unblocked records. 
If items are of variable length. 
this parameter must be omitted. 

6/30/67 2-6. 1 
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Table 2-1 (cont). Parameters Used With DCA Macro Statement 

Parameter 

Number 

13 

14 

15 

16 

17 

18 

Name 

Item Size 

Number of 
Buffers 

Padding 

First Buffer 
Address 
(BUFFl) 

Second Buffer 
Address 
(BUFF2) 

Linkage 
Address 

Value 

A one- to four-digit 
number from 1 - 4,095 

1 or 2 or omit 

One character or 
omit 

Tag or absolute 
address 

Tag or absolute 
address or omit 

Tag or absolute 
address of a 
three-character 
index register, or 
tag or absolute ad
dress of a work area, 
or omit 

2-7 

Description 

Specifies the number of characters 
in each fixed-length item or the 
maximum number of characters in 
any variable-length item. This 
parameter must be specified. 

Specifies the number of buffers to 
be used for this file. If no entry, 
1 is assumed. 

Character to be used to pad incom
plete fixed-length output records, 
or to bypass those same records 
on input. This parameter is not 
entered for variable-length items. 

The padding character should differ 
from any leading character in the 
input file. Note, however, that a 
blank is a valid padding character. 

In I/O B, one character at the be
ginning of each item is checked on 
input; while in I/O C, three charac
ters are checked. Any item whose 
checked number of characters 
correspond to the specified padding 
character number is considered to 
be a padded item and is bypas sed. 

Specifies the high-order address 
(leftmost character) of the first 
buffer to be used for this file. The 
area must be reserved and cleared 
of previous punctuation by the 
programmer. 

Specifies the high-order address of 
the second buffer to be used by this 
file. Must be omitted if a single 
buffer is to be used. 

If the "locate" mode is specified 
for this file, this parameter must 
contain the low-order address 
(absolute or symbolic) of an index 
register to be used as the linkage 
register. If this parameter is 
omitted, index register 1 is assumed 
and assigned the tag $Xl. The tape 
I/O package updates the linkage 
register with the high-order address 
of the next available buffer item in 



1 

1 

1 

1 

I 

I 
1 
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Table 2-1 (cont). Parameters Used With DCA Macro Statement 

Parameter 

Number 

18 
(cont) 

19 

20 

21 

22 

23 

24 

Name 

Buffer Size 

Rewind Option 

Rewind and 
Lock Option 

Label Type 

Label 
Checking 

Reel Sequen~e 
Number 

Value 

1 - 9,999 or omit 

REWIND or 
NOREWIND or 
omit 

LOCK or omit 

STANDARD or 
NON- ST ANDARD 
or omit 

CHECK or omit 

00 I - 999 or omit 

2-8 

Description 

each @GET macro and with the 
address of the next available buffer 
location in each @PUT macro. 
NOTE: The linkage register must 
be punctuated by the programmer 
with a word mark in the leftmost 
position. 

If the "move" mode is specified 
for this file, this parameter must 
contain the leftmost address (ab
solute or symbolic) of the associated 
work area. The work area must be 
reserved and cleared of punctuation 
by the programmer. NOTE: This 
parameter must be specified for 
a move-mode file. 

Specifies the buffer size for variable
length records. Must be blank for 
fixed-length records. 

Indicates whether a file should be 
rewound when opened or closed. 
NOREWIND permits the use of 
multi-file reels. If omitted, 
REWIND is as sumed. 

Indicates whether terminal rewind 
operations on this file should be 
done with interlock. If omitted, 
rewind will be without interlock. 
If parameter 20 is NOREWIND, 
this parameter is ignored. 

If standard Series 200 tape labels 
are to be used, STANDARD is 
entered. For non- standard labels, 
NON-STANDARD is entered. No 
entry for no labels. (See NOTE, 
page 2-2. ) 

If standard Series 200 header and 
trailer labels are to be checked, 
CHECK is specified. 

If labels are not standard, or there 
are no labels, or no checking is 
desired, omit this parameter. 
(See NOTE, page 2-2. ) 

If this is the first reel of a standard
label file, 00 I is assumed and the 
user does not enter this parameter. 
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Table 2-1 (cont). Parameters Used With DCA Macro Statement 

Parameter 

Number 

24 
(cont) 

25 

26 

27 

28 

29 

Name 

Label Identi
fication 

Retention 
Cycle 

Header Label 
Exit (EXIT 1) 

Trailer Label 
Exit (EXIT2) 

EOF or EOR 
Exit (EXIT 3) 

Sample DCA Macro Statements 

Value 

Ten characters or 
omit (if not omitted, 
ten characters are 
required) 

00 1 - 999 or omit 

Tag or omit 

Tag or omit 

Tag or omit 

Description 

If the reel sequence number is other 
than 001, enter the actual number. 

Omitted for non- standard labels, 
files with no labels, or if parameter 
23 is omitted. 

For standard-label input files, this 
parameter contains the data against 
which characters 21-30 of the header 
label are to be checked. 

For output files, this data is written 
in the header labels of the newly 
created file. 

Must be omitted for non- standard 
or unlabelled files or unchecked files. 

Must be omitted for all input files. 
For output files, specifies the num
ber of days this file is to be retained 
after the creation date. If omitted, 
000 is assumed. 

The address of a user routine to be 
entered for header label checking. 
If omitted, this exit is never taken. 
(See "Description of Exits, " page 
3-4. ) 

The address of a user routine to be 
entered for trailer label checking. 
If omitted, this exit is never taken. 
(See "Description of Exits," page 
3-4. ) 

The address of a user routine to be 
entered following a normal return 
from EXIT2 and upon detection of 
end of file (input) or end of reel 
(output). If omitted, this exit is 
never taken. (See "Description of 
Exits," page 3-4. ) 

There are two acceptable formats for writing the DCA macro statement. In Figure 2-4, 

a mnemonic label is written in the location field, and a line is used to enter each of the essential 

parameters. None of tftese labels are necessary; they are written for the programmer's own 

convenience. Figure 2-5 shows a shorter form of DCA macro. (See also the appropriate soft

ware manual for Library Processor B or C. ) 

2-9 
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EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER ------DATE 
---~- PAGE OF '-- --

CARD ~ --roPERATlONT 
OPERANDS NUMBER ~ ~ LOCATION CODE 

123456 , . 1415 
- 20~ 626::; +--~ , I DCA F'I LEX" , , , c , , ~ ~~-'---'--' -' __ '-...1 

2~t-. ~T~PL OUT~~Q.~ORT , , , -----'----.-l_~__.I._ , , 
~-~~~ 

, I ' FuriLI. J-c--. t~0!63", , '-~--,~ .......... 
I I ' FM4DE-~ LOCATE, , , , , , , , : IRFO,RM VAgIA,~LE, SAN 

6 I I KiIZE ~~~~~~-'-_~-'.........I-L --'--'--o~~ , I I I~g;~~ .L.........~~ .... _ ~~~L~ , , , --<.--..-.L_....o...-J..--'-_~_L---'--· I , IARUS 2, 
~- , , , , 

~ · I I PA~NG b~ , , , , , , 
I , 

IP,UF:F f OUTA" ~~..L~ 
, , 

, I---+-
i 

If!UF:F'2 ~VT6" , , , , , , 
d~~ 2 I L INKG :4 , , , , , , ,~ , 1 1 V!F5Z ~ 64-.)-L , , 

· I 1 RWQoP REWI NI>.,.LOC~, , , , , 
-~~ , i I LSI,TP S.TANP,AIZO, 

~ , , 
6 I LSl.eli: 

"'--~_L , ! I RLCiEQ , , , , , · : I IL81..,1 [) MASTE,RF Lbi, , , I REM,T \20 
0 1 I I EXIT~ 
,I I XIT2 LC.H.C,K" 2 I L Xl T3 

Figure 2-4. DCA Macro Statement {Full Form} 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE PIIIGE OF 

CARD ~ LOCATION 
OPERATION 

OPERANDS 
NUMBER ~ ~ CODE 

12. 34 5 6 , . , .. 15 2021 6263 '" , I : PC-A Fl L t:;x.>\ 

~t-
k>UTPUT~ODD S,HOI2T 

•• QS0 ,J 
I I j2!9 LOOAT~, ~ , : : VA~IAe.LE.RAN 
I I -13 1'80,2,,, 

, 1 OUTA.,QUTS, . I I 4l t6~" . 1 I R"EWINb. LOC" 
! LA$ELS ~TANbARI> 

, ID ~5 MA"'TERFI I.E,. 
2 ....Ll.- ~2.Il, , I 1 E.X.I :r.~ ~8. LCHCK. 
4 1 

'~ 

Figure 2-5. DCA Macro Statement {Condensed Form} 

TIOC Macro 
, . 

One TIOC macro statement must be Issued by the programmer in each program using 

1/2-Inch Tape I/O Band C. This macro provides for generation of only those macro routines 

4/20/67 2-10 
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which are necessary to process all the files used by the associated program. The parameters 

in this macro instruction pertain to all tape files in general (see Table 2-2). 

Table 2-2. Parameters Used With TIOC Macro Statement 

Parameter 

Number 

1 

2 

3 

4 

5 
(I/O C 
only) 

Name 

Record form 

Label size 

Retention 
checking 

Read/write 
channels 

Error message 
option 

Value 

FIXED or VARIABLE 
or omit 

10 - 200 or omit 

CHECK or omit 

RWC, 1, 2, 3,4,5,6 
or omit 

00 - 07, 20 -27, 
or omit 

2-11 

Description 

If all files to be processed contain 
fixed-length records, enter FIXED. 

If all files to be processed contain 
variable-length records, enter 
VARIABLE. 

No entry signifies that both fixed
and variable-length records may 
be processed by this program. 

Indicate s the length of the label 
buffer to be generated and cleared 
by the I/O package. 

If omitted, an 80-character buffer 
will be reserved by the I/O package. 

The tag $LBL always refers to the 
leftmost character of the label buffer 

If this parameter is omitted, the 
routines for checking retention 
cycle s will be omitted in this pr 0-

gram. 

I/O B: If all RWC·s are to be 
as signed by the user in his DCA 
macros, this parameter must be 
omitted. If the tape I/O package 
is to test for any free channels prior 
to performing peripheral instruc
tions, the value RWC must be written 
here. 

I/O C: If this parameter is omitted, 
all RWC·s are available to be 
assigned during reading or writing. 
The values 1, 2, 3, 4, 5, 6 specify 
that the RWC specified is not avail
able to the I/O package. 

Specifies the address assignment for 
the typewriter control unit if used. 
All error messages will be typed 
and there will be no halts. If 
omitted, halts occur as in Section IV. 
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EASYCODER 
CODING FORM 

PROBLEM Tloe MACRo (ExomplQ.) PROGRAMMER DATE 

CARD 
NUMBER H LOCATION 1 OPERATION 

CODE OPERANDS 

! 2 3 4 5 6 7 • 1415 2021 6263 

I I 
I I L ITIOC VAR IAalE~.' ~ CHEC~ R,WC.07 

NOTE: The TIOC macro determines whether certain routines are to be gener
ated in the tape I/O package. Therefore, the programmer must be 
certain that the parameters in his DCA macros conform to his TIOC 
parameters. For example, he may specify variable-length record 
processing in parameter 10 of a DCA macro only if he has specified 
VARIABLE or made no entry in parameter 1 of the TIOC macro. 

The format of the TIOC macro statement is as follows: 

Column No. 

1- 5 

6 

7 

8-14 

15-20 

21-62 

ACTION MACROS 

Data 

Line number, if desired. 

L for the last card in the macro call, C for all others. 

f:j, (Blank) 

Symbolic tag, if desired. 

TIOC (first card in macro call only, others blank or 
numbered). 

Parameters separated and terminated by commas. 
All parameter values are optional; i. e., they may be 
omitted as the user requires. However, the TIOC macro 
must be issued even though it contains no parameters. 

PAGE OF 

80 

The programmer inserts the action macro instructions @OPEN, @GET, @PUT, @CLOSE, 

and@ FEOR (Force End of Reel) where appropriate in the main program to initiate the various 

110 package functions. 

@OPEN 

Before any input or output file is used, it must be initialized for processing by use of the 

@OPEN macro instruction. This instruction initiates the beginning-of-file subroutine. The 

@OPEN macro instruction must be written on the Easycoder coding form in the following format: 

Column No. 

6/30/67 

1-5 

6 

7 

8-14 

15-20 

• 

Line number, if desired. 

L 

f:j, (Blank) 

(Tag) 

@OPEN 

2-12 

Data 
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Column No. Data 

21-26 The operands field must contain the name of the file to 
be opened, followed by a comma. The name must be the 
same as that specified in the first DCA parameter for 

this file. 

Each @OPEN macro is replaced by two or more lines of generated symbolic coding as 

shown in Figure 2-6. 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE PAGE OF -

CARD H LOCATION 
OPERATION OPERANDS NUMBER H CODE 

I 2 :3 4 5 6 7 8 1415 2021 6263 

I I L "'~YLBL ~OPEN fi \ e I),q,me", comments 
I 

I 
I I 
I I I;l( ANy L.B,L @OPEN fi \ ename com,ments 

I 
I ANYLBL B open rout·, ne 1/0 CALL 

I I I~ I N,OP fi \ enqme ac\dress 

Figure 2-6. Sample @OPEN Macro and Resulting Generated Coding 

@GET 

-

80 

The @GET macro instruction is used to obtain an item from an input buffer and to refill 

the buffer from tape when it becomes depleted. 1£ the locate mode is specified by parameter 9 of 

the DCA macro, each execution of a @GET statement obtains the high-order address of the next 

sequential item in the file and stores this address in the linkage register specified in parameter 

18 of the DCA macro. In move mode, a @GET instruction transfers the next sequential item to 

the work area associated with the file. 

The @GET macro instruction must be written in the following format: 

Column No. 

1-5 

6 

7 

8-14 

15-20 

21-26 

Line number, if desired. 

L 

t:, (Blank 

(Tag) 

@GET 

Data 

The name of the file followed by a comma. The name 
must be the same as specified in the first parameter of 
the DCA macro for the input file. 

• 
2-13 
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Each @GET macro instruction generates two lines of symbolic coding as shown in Figure 

2-7. 

EASYCODER 
CODING FORM 

Figure 2-7. Sample @GET Macro and Resulting Generated Coding 

@PUT 

The @PUT macro is used to place an item in an output buffer and to write the contents of 

the buffer on tape when the buffer becomes full. The @ PUT macro instruction must be written 

in the following format. 

Column No. 

1- 5 

6 

7 

8-14 

15-20 

21-26 

Line number, if desired. 

L 

t:. (Blank) 

(Tag) 

@PUT 

Data 

The name of the file, followed by a comma. The name 
must be the same as specified in the first parameter of 
the DCA macro for this output file. 

Each @PUT instruction generates two lines of symbolic coding as illustrated in Figure 2-8. 

@PUT (LOCATE MODE) 

In the locate mode, the @PUT macro is used to obtain the address of the next available 

buffer location for an output item. The @ PUT instruction stores this address in the linkage 

register specified in the DCA macro. 

When operating in the locate mode, each @PUT macro must be preceded by the necessary 

instructions to move data to the output buffer by means of the linkage address, which is set to 

the beginning of the output buffer in the @OPEN macro routine. In other words, no initializing 

@PUT is necessary. 

2-14 
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EASYCODER 
CODING FORM 

PROBLEM _ .. __ . __ ._.~ PROGRAMMER ~ _____ ~_~ .. __ .. _ DATE _. __ ~ __ ~ _____ PAGE _ ._.OF __ 

Figure 2-8. Sample @PUT Macro and Resulting Generated Coding 

@PUT (MOVE MODE) 

When operating in the move mode, the @.PUT macro moves the current item from the work 

area to the next available position in the output buffer. All items, both fixed- and variable

length, must appear in final form in the work area. For example, variable-length items must 

contain the item character count. 

@CLOSE 

The @CLOSE macro instruction activates the End-of-File subroutine and must be written 

in the following format: 

Column No. 

1-5 

6 

7 

8-14 

15-20 

21-26 

Data 

Line number, if desired. 

L 

6 (Blank) 

Symbolic Tag, if desired 

@CLOSE 

When using I/O B, the operands field must contain the name 
of the file to be closed, followed by a comma. The name must 
be the same as specified in the first parameter of the DCA 
macro for this file. 

When using I/O C, the operands field may contain the names 
of up to seven files to be closed, separated and terminated 
by commas. The names must be the same as specified in 
the first parameter of the DCA macro for each file. 

The @CLOSE macro instruction generates two line s of symbolic coding as shown in 

Figure 2-9. 

2-15 
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EASYCODER 
CODING FORM 

Figure 2-9. Sample @CLOSE Macro and Resulting Generated Coding 

@FEOR 

The @FEOR {Force End of Reel} macro instruction activates the End-of-Ree1 subroutine 

before a tape mark or the physical end of tape is sensed. The format is: 

Column No. Data 

1- 5 

6 

7 

8-14 

15-20 

21-26 

Line number, if desired. 

L 

!:::. {Blank} 

{Tag} 

@FEOR 

The operands field must contain the name of the file, 
followed by a comma. The name must be the same as 
specified in the first parameter of the DCA macro for 
this file. 

The @FEOR macro instruction generates two lines of coding as shown in Figure 2-10. 

EASYCODER 
CODING FORM 

PROBLEM ______ _ . ____ PROGRAMMER ______ DATE __ _ 

CARD ~ ~I I OPERATION ! 
NUMBER ~ ~ LOCATION CODE I 

I 2 3 4 5 

6 ~~NyJ.BL'JFE:o~ti I 
I ' 

Figure 2-10. Sample @ FEOR Macro and Resulting Generated Coding 

2-16 
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DETAILED FUNCTIONAL DESCRIPTION 

BEGINNING-OF-FILE SUBROUTINE (@OPEN) 

When an @OPEN macro routine is executed, the Beginning-of-File-or-Reel subroutine 

performs the following functions. 

Input Files 

Standard Labelling: The header label is read into the label area ($LBL). If label checking 

is specified, the label identification and reel sequence number are checked against the infor

mation stored in the DCA area. 

If either check fails when using I/O B, there is a label error halt (see page 4-1). If either 

check fails when using I/O C with console I/O, there is an appropriate indication to the operator 

(halt or console typeout if specified). 

In both programs, a SENSE switch option is provided to accept the tape that is already 

mounted or to check again after a new tape has been mounted. If the tape is accepted (or if 

checking was not specified), a branch is made to user EXIT 1, if specified. The user may then 

perform additional checking on the header label, if desired. 

Non-standard Labelling: The label for the first of several non-standard labels is read 

into the label area ($LBL), and a branch is made to user EXITl. This exit should always be 

specified for non-standard files, as it is the only opportunity available for checking non-standard 

header labels. 

No Labelling: An immediate branch is made to user EXITl, if specified. 

After user EXITl, if an input tape has no data records, an immediate branch is made to 

the End-of-Reel or End-of-File subroutine. If there is data, the input buffer(s) and linkage are 

initialized and control is returned to the main program. 

Output- Files 

Standard Header Labelling: The header label is read into the label area ($LBL), and a 
r 

branch is made to user EXITI. Upon normal return (branch to $RE), the retention cycle is 

checked if specified. The new output header label is set up in positions 1 through 40 of $LBL 

(leaving the remaining positions undisturbed), and the new label is written. 

3-1 
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NOTE: When the program is loaded, today's date may be entered as a 5-
digit decimal number into $TDY via the console or the card reader. 
During the execution of the EXITI routine, the file serial number 
may be entered as a S-digit decimal number into $SER. This is 
the only means of entering a file serial number. 

Non- standard Labelling: A single non- standard heade r label or the first of several non

standard header labels is read into the label area ($LBL), and a branch is made to user EXITI. 

A normal return causes an exit from the @OPEN macro routine without writing the label. 

No Labelling: The tape I/O immediately branches to user EXIT1. A normal return causes 

exit from the @OPEN routine without writing. 

READ/WRITE SUBROUTINE (@GET AND @PUT) 

The Read/Write subroutine reads and writes tape records and updates the record count in 

the DCA area for inclusion in standard trailer labels. This routine is entered automatically by 

a @GET or @PUT macro when a buffer has been depleted or filled. When GETting fixed-length 

records, the routine also senses for the padding character, if specified. The occurrence of one 

padding character in programs using I/O B, and three or more consecutive padding characters 

in programs using I/O C causes the routine to disregard the padded item and release the next 

item. The Read/Write subroutine also checks for end-of-file and end-of-reel conditions. 

After each tape read operation, the Read Error routine tests for an error. If a read error 

exists, the routine backspaces and tries to reread the record up to 63 times for I/O B; however, 

for I/O C, the routine rereads both forward and backward over the record up to 63 times. If the 

error condition persists, a halt (I/O B or C) or console typeout (I/O C only) occurs (see Section 

IV). Pressing the RUN button causes this routine to test SENSE switch 1. If SENSE switch 1 is 

ON, the Read Error routine attempts to reread 63 times. If SENSE switch I is OFF, the next 

record is read and processing continues; the error record is bypassed. 

If an error occurs in writing, the routine backspaces the record in error, erases ap-

proximately three inches of tape, and rewrites. If the error condition persists after 63 attempts 

to erase and rewrite the same record, the machine either halts (I/O B or C) or types out an 

error message (I/O C only). Pressing the RUN button (or typing in the character "G" when using 

console I/O) causes the Write Error routine to attempt correction 63 more times. 

END-OF-REEL-OR-FIl..rE SUBROUTINE (@FEOR AND @CLOSE) 

Input Files 

If a file contains banner characters, any record (after the header label) with a banner 

3-2 
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character of "1" marks the end of the file or reel. The @FEOR macro may also be used to 

initiate the end-of-reel procedure. The tape I/O package backspaces the tape to position it 

immediately before the trailer label and then performs the labelling procedure described below. 

If the file does not contain banners, a tape mark or a record whose first five characters 

are lEOFt. or lEORt. signals the end of the file or reel. 1 The action of the I/O program de

pends on the labelling option. 

Standard Labelling: The trailer label is read into the label area. If checking is specified, 

the record count is checked. If the record count does not check, a label error halt or console 

typeout occurs (see page 4-1). If SENSE switch 1 is ON, the operator may depress the RUN 

button or type "G" to proceed to EXIT2. If SENSE switch 1 is OFF, the program must be re

run. If no checking is specified, or if the record count checks, a branch is made to user EXIT2, 

if specified. Upon return, or if no exit is made, the label is checked for an end-of-file trailer 

(lEOFt. ). 

If the label is an end-of-file trailer, a branch is made to user EXIT3. If it is not an end-

of-file trailer, the reel sequence number is incremented, and a tape swap is executed. 

Non-standard Labelling: The label is read into the label area and a branch is made to 

user EXIT2, if specified. If this exit is not specified, or upon return, a tape swap is executed. 

No Labelling: A branch is made to user EXIT2, if specified. If this exit is not specified, 

or upon return, a tape swap is executed. 

Output Files (End of Reel) 

The end of a reel is always detected by sensing the physical end of tape. The user may 

also initiate the end-of-reel routine by using the @FEOR macro. If the @FEOR macro is used, 

and if items are of fixed length, the last record is filled with the specified padding character, if 

necessary, and written. If the reel is to be terminated by a tape mark, the user must write the 

tape mark when EXIT2 is made. 

Standard Labelling: A standard EOR trailer record is constructed in the label area. A 

branch is made to user EXIT2, if specified. If this exit is not specified, or upon return, the 

contents of the label area are written, followed by three end-of-reserved-information (lERlt.) 
( 

records. The reel sequence number is incremented, and a tape swap is executed. 

1 Tape marks following a header label are automatically bypassed by the tape I/O package. 

3-3 
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Non-standard Labelling: A standard EOR trailer record is constructed in the label area, 

and a branch is made to user EXIT2, if specified. If this exit is not specified, or upon return, 

a tape swap is executed. Control is then given to the beginning-of-reel routine. 

No Labelling: A branch is immediately made to user EXIT2, if specified. If this exit is 

not specified, or upon return, the same procedure as for non- standard labels is followed. 

Output File s (End of File) 

The user signals the end of a file by issuing a @CLOSE macro. For fixed-length record 

files, the last record is filled with the specified padding character, if necessary, and then 

written. For variable-length-record files, the end-of-file routine writes the last data record 

without padding. 

Standard Labelling: The end-of-file trailer record (lEOFIl) is constructed in the label 

area, and a branch is made to user EXIT2, if specified. If this exit is not specified, or on 

return, the contents of the label area are written. A branch is then made to user EXIT3, if 

specified. If this exit is not specified, or upon return, three end-of-reserved-information 

records are written and the tape is rewound if specified in parameter 20 of the DCA macro. If 

rewinding is not specified, the tape is left positioned immediately preceding the first end-of

reserved-information (lERIIl) record. 

Non-standard Labelling: An end-of-file trailer record is constructed in the label area, 

and a branch is made to user EXIT2, if specified. If this exit is not specified, or upon return, 

the tape is rewound if specified in the DCA macro. 

No Labelling: A branch is made to user EXIT2. Upon return, or if the exit was not 

specified, the tape is rewound if specified in the DCA macro, and a tape swap is executed. 

DESCRIPTION OF EXITS 

The following is a summary of the three optional user exits in the 1/2-Inch Tape I/O B 

and C package and some of their possible uses. 

EXITl 

EXIT2 

Input: Used to perform additional checking of standard input header 
labels, checking of additional input header labels, or checking of 
non-standard input header labels. 

Output: Used for entering additional information into the standard 
output header label, checking output header labels, writing ad
ditional, output headers, or writing non-standard output headers. 

Input: Used to perform additional checking of standard input trailer 
labels, checking of additional input trailer labels, or checking of 
non-standard input trailer labels. 
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EXIT3 

SECTION III. DETAILED FUNCTIONAL DESCRIPTION 

Output: Used to enter additional information into the standard output 
trailer, to write labels in addition to the standard output trailer 
label, or to create and write non-standard output trailer labels. 

For IBM-compatible tapes, this exit is used to write a tape mark 
preceding the trailer label. 

Input: Used to initiate the programmer's end-of-file procedure for 
input files, such as @CLOSE. 

NOTE: No normal return to the I/O package is possible from 
this exit. 

Output: Used for IBM-compatible tapes to write a tape mark follow
ing the trailer label, if desired. 

Following execution of the user exit routines, the user performs a normal return to the 

I/O package by branching to a standard location tagged. $RE. If a normal return is to be used, 

no action macro calls may be included in the user's routine. 
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PROGRAM HALTS 

SECTION IV 

OPERATING PROCEDURES 

Table 4-1 shows the conditions which can cause l/Z-Inch Tape I/O Band C to stop a pro

gram run and the halt codes that are displayed for each such condition. The last column in

dicates the action to be taken by the user. The corrective actions are described in greater 

detail in Section III. 

Table 4-1. Halt Codes and Operator Action for I/Z-Inch Tape I/O Band C 

A Register B Register 
I 

Condition Action 

Buffe r Addre s s Opp1d Read error If SENSE switch 1 is ON, reread the error 
record. 

If SENSE switch 1 is OFF, bypass the 
error record. 

Buffe r Addre s s OppZd Write error Press RUN to rewrite. 

$LBL 0404d Input Files: If SSl is ON, reopen the new reel. 
Label ID or reel 

If SSI is OFF, accept the reel mounted. 
sequence in-
correct. 
Output File s : 
Work tape does 
not begin with 
a valid record. 

$LBL + 5 (ad- 0406d Reel record If SSI is ON, accept the reel mounted. 
dress of record count incor-

If SSl is OFF, lock the input reel and halt. 
count) re ct on input 

$LBL + 30 0405d Retention If SSl is ON, reopen the new reel. 
(address of cycle not ex-

If SSl is OFF, accept the reel mounted. 
creation date) pired 

000 Opp3d A swap is nec- After mounting the new reel, continue the 
essary but no run on the same drive. 
alternate tape 
unit has been 
specified. 

lWhere "pp" is the low-order five bits of the tape control address, and "d" is a logical tape 
unit number. If standard Honeywell peripheral address assignments are used, pp = 00. 

PROGRAM TYPEOUTS (I/O Conly) 

Table 4-Z shows the conditions which cause the console I/O to type a message to the oper

ator on the console typew:riter. Following each typeout, the program requires the operator to 

type an alphanumeric "G" in order to proceed to the option shown in the "Action" column. Note 

that where a SENSE switch is tested, it must be set before typing "G. " 
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SECTION IV. OPERATING PROCEDURES 

Table 4-2. Typeout Messages and Operator Action 

MESSAGE
l 

CAUSE ACTION 

:pp d RDt. ER 0 Read Error SENSE switch 1 ON, reopen. 
SENSE switch 1 OFF, bypass. 

:pp d WRt. ER 0 Write Error Type "G" to rewrite the record. 

:pp d LBLERD Input File s : Label SSWl ON, reopen. 
IDor reel sequence SSWlOFF, accept. 
incorrect. 
Output Files: Work 
Tape doe s not be-
gin with a valid 
record. 

:pp d RETCYD Retention cycle SSWl ON, reopen. 
not expired SSWlOFF, accept. 

:pp d RECCTD Record count on Type "G" to accept. 
this reel 
incorrect 

:pp d ENDTPD Tape swap nec- Type "G" to continue after 
essary but no mounting a new reel. 
alternate tape 
specified. 

lWhere "pp" is the PCU address and "d" is the drive number. 

, 
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APPENDIX A 

SAMPLE 1/2-INCH TAPE I/O BAND C SOURCE PROGRAM 

Figure A-I illustrates a complete 1/2-Inch Tape I/O Band C program, showing how the 

various elements may be coded. 

EASYCODER 
CODING FORM 

B PRO LEM llz." TAP£ 1/0 C SAMPLE PROC:rRAM PROGRAMMER DATE PAGE 1 OF 3 - -
CARD ~I~ LOCATION 

OPERATION OPERANDS NUMBER CODE 

I 2 3 4 5 6 7 • 1415 2021 6263 80 

IN's PROG- I£or T 
I I ADMODE 4 
, , ORe 36(1526 
I I CHl CE'QU #1C51 RWC1 VARIAtH 
I i CH3 CEQ ~ #:1C53 RWC3 VARIANT 
, I PTR CEq,l( ~HC.0,2 PRHITER pel( AJ),DRESS 
I I TPOUT ('Eel.( #1C00, OUT PUT TAPE, PCu 
, , 

ST ART, CA.M 616 4-CI-IAR AD,MODE 
I , 

LeA IR.1 ,,4, SET UP Xl 
'0 I ~ L <ROPEN INMAS T FORS2V ORDF ILL" 

L j L ITE~S ~GEJ, INMAST,,,- <TEl MASTER TR"'~~ACil0t-l 
'2 I i BCE OUT.MWK+6 ,Q C~ FOR OUT -OF-STOCK 
13 I I L @PUT fORS2V No o,K ~O,R. SORT ,. I I B ITEMS NEXT I1EM .. L ! OlJT, EX,M It.lWK..,9l+X 1 51 DUMP OU~-OF-SloCK oN~O ,. I L @PUi OROFI L", TAPE 3 AS FIX ED LENG,T H 
,7 

, 
I B ITEMS NEXJ IT E,M, ,. I 
I * ,. L i lit -If**** EDn ROUIINES ***'** 20 

, 
I * 

2' i I OWN PDT IhBL ('1\3 P:iR 21 PRI Nl' INPUT LA'aEL 
22 , I PCB It¢.P,1R 1.0, WA.H 
23 I , PDT * ci{:~, .Pl',R 57 SPACE TO IiOF 
2. I I 'Cl $RE ~ETU~ TO lLo 
25 I EOT ROT * CH1TPOUT.¢2 ERASE TAPE AND WRITE 
2. I , RDT * .. CH1 TPou T ,,(5.2 T,A,PE MARK 
27 I I PDT ~ CHi TPOUT~2 
28 , I PCS * ¢ TPOLIT ,02 
2' I I POi TPMK,,,CH 1~ T1E..oUT 
30 I i pce *:¢ ,TPou T. .. 162 

Figure A-I. Sample Program Using l/2-Inch Tape I/O Band C 
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APPENDIX A. SAMPLE 1/2-INCH TAPE I/O BAND C SOURCE PROGRAM 

EASYCODER 
CODING FORM 

PROBLEM 1/21/ TAPE I/O C SAM PLE PROGRAM PROGRAMMER DATE PAGE 2. OF 3 - -

CARD H LOCATION 
OPERATION 

OPERANDS NUMBER CODE 

I 2 3 4 5 • 7 • 1415 2021 62 ., eo 
I Is I$RE .~ETU RN TO I/O 
I 

I l EOJ l@cLOSE INMAS:T .• .FO R S 2 V o RD F IL END of RuN" CLO S£ 

i i LCR IRl 67 ALL rUES 
I I IA.DMOD£ 3 

i CAM 1¢(6 
I I la 1(t3~ ) G-£N.ERAL RETURN 
I I ADMoDE 14 
i I * ***** CONSU, NTS AND BUFFERS **~** 
I I IR1 DSA ¢ 

10 I i TPMK ncw #lC 17 OCTAL FOR TAPE MARK 

" : I L DCW I¢ 
12 i i RI~MW.K RES" 'l5¢ WORK AREA 
" I I HUFF 1 IR,E S" l~ql¢ ,. I I L Dew !II 
" I I ABuH'l. IRoES" 50¢ I. I L ocw (6 
17 I I 1I BUFF ~ IR,E SV 5P~ ,. r I L DeW 10 
" i i ABU FF4 IRESV. , 25fd 
20 I I L !QCW ¢ 
21 i I * 
22 I I 1< I·H:*,lt'*' 1/0 MA eROS ***** 23 1 I~ 
2. I I C DCA IN~AST INPUT O~D .•.• ,1 .. MOVE VARIABLE B/\N 

I ! C 25¢,,1. .• BUHl .• ,N!WI( l¢.M .REWIND LOCK,. 
2. I : L NoN- STANDARD OWN .. EoJ 
27 I I c DCA FORS2Y OUT,PUT .• ODD LONG-
28 I I C ¢o7 2. 2.MOVE V.ARI ABLE H. 250. 2 
2. I 11,6 IBUFF 2 .. BU FF 3 .. M.WK,. 5~.¢. 
30 i i C 2.2 SIANDARD cHECI< 

EASYCODER 
CODING FORM 

PROBLEM 1/2./1 TAPE I/o C SAMPLE PROGRAM PROGRAMMER DATE 

CARD Iii LOCATION 
OPERATION 

OPERANDS NUMBER CODE 

I 2 3 4 5 • 7 • 1415 2021 62 ., eo 
I : l la5 STKWlST.RlIlI.A 
I I Ir vct>, ORDFl.L OUT.PUl. ENEN 
i I C ~7 13 
I I C 12. 1~2.5.0. 1 .•. B,UfF4 .4 
i I L 28 EOT 
I I L noc .2 .7 
I I END STARf. 
I 

, 
I I 

10 I : 
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COMPUTER-GENERATED INDFX 

ACCEPTABLE 
RECCRD fORMATS ACCEPTABL~ TO liZ-INCH TAPE liD BAND 

C. 2-2 
ACTION 

• MACROS. 2-12 
OPERATOR ACTION. 

HALT COUES AND OPERATOR ACTION FOR liZ-INCH TAPE 
1/0 B AND C. 4-1 

TYPEOUT MESSAGES AND OPERATOR ACTION. 4-2 
BANNERED RECORDS. 2-1 
BASIC CONCEPTS. 1-1 
BEGINNING-Of-fILE SUBROUTINE ( OPEN). 3-1 
CLOSE. 2-15 

END-OF-REEL-OR-FILE SUBROuTINE ( FEOR AND CLOSE). 
3-Z 

• MACRO. 
SAMPLE CLOSE MACRO ANn RESULTING GENERATED 

CODING. 2-16 
CODES 

HALT CODES AND OPERATOR ACTION FOR liZ-INCH TAPE 1/0 
!I AND C. 4-1 

CODING 
RESULTING GENtRATED CODI~G. 

SAMPLE CLOSE MACRO AND RESULTING GENERATED 
CODING. 2-16 

SAMPLE fEOR MACRO AND RfSULTING GENERATED 
CODING. 2-16 

SAMPLE GET MACRO AND RESULTING GENERATEO 
CODING. 2-14 

SAMPLE OPEN MACRO AND RESULTING GENERATED 
CODING. 2-13 

SAMPLE PUT MACRO ANn RESULTING GENERATED 
CODING. 2-15 

CONCEPTS 
BASIC CONCEPTS. 1-1 

CONDENSED fORM 
DCA MACRO STATEMENT (CONDENSED FORM). Z-lO 

DCA MACRO. 2-5 
• STATEMft;T. 

DCA MACRO STATEMENT (CONnENSED fORM). 2-10 
DCA MACKO STATEMENT (FULL FORM). 2-10 
PARAMETERS USED WITH DCA MACRO STATEMENT. 2-5 
SAMPLE DCA MACRO STATEMENTS. 2-9 

DESCRIPTICN 
DETAILED FUNCTIONAL DESCRIPTION. 3-1 
FUNCTIONAL DESCRIPTION. 1-2 

• OF EXITS. 3-4 
DETAILED fUNCTIONAL DESCRIPTION. 3-1 
END 

OUTPUT FILES (END OF FILE). 
OUTPUT FILES (END OF REEL). 

3-4 
3-3 

END-OF-REEL-OR-FILE SU~ROUTINE ( 
EQUIPMENT NEEDED. 1-1 

FEOR AND CLOSE). 3-2 

EXITS 
DESCRIPTION OF EXITS. 3-4 

FEOR. 2-16 

FILE 

FORM 

END-OF-REEL-OR-FILE SURRnUTIN[ FEOR AND CLOSF). 
3-2 

• MACRO. 
SAMPLt FEOR MACRO AND RFSULTING GENERATED 

COOING. 2-16 

• FORf"ATS. Z-1 
INPUT FILES. 3-1. 3-2 

• MACROS. 2-4 
OUTPUT FILES. 3-1 
OUTPUT FILES (END OF FILE). 1-4 
OUTPUT FILES (END OF REEL). 3-3 
TAPE fILE. 

PREPARING TO pROCESS A TAPE FILE. 2-1 

DCA MACRO STATEMENT (CONDENSED FORM). 2-10 
DCA MACRO STATEMENT (FULL fOR~). 2-10 

FORMATS 
• ACCEPTABLl. 

RECORU fORMATS ACCEPTARLE TO 1/2-INCH TAPE 1/0 B 
AND C. 2-Z 

FILE FORMATS. 2-1 
FUNCTIONAL DESCRIPTION. 1-2 

DETAILED fUNCTIONAL DESCRIPTION. 3-1 
GENERATED CODING 

SAMPLE CLOSE MACRn AND PESULTING GENERATED CODING. 
2-16 

SAMPLE FlOR MACRO AND RF9VLTING GENERATED CODINr,. 
2-16 

SAMPLE GET MACRO AND RESULTING GENERATED CODING. 
2-14 
(CONT. ) 

GENERATED CODING ccnNT.) 
SAMPLE OPEN MACRO AND RESULTING GENERATED CODING. 

2-13 
SAMPLE PUT MACRO AND RESULTING GENERATED CODING. 

2-1'; 
GET. 2-13 

" MACRO. 
SAMPLE GET MACRO AND RESULTING GENERATED 

cnDING. 2-14 
READIWRITE SUBROUTINE ( GET AND PUT). 3-2 

HALT CODES AND OPERATOR ACTION fOR liZ-INCH TAPE 1/0 B 
AND C. 4-1 

HALTS 
PROGRAM HALTS. 4-1 

HEADER LAPEL 

1/0 

HEADER LABELS. 2-2 
HEADER LABELS FOR NEW TAPES. 2-3 
STANDARD HEADER LABEL. 2-3 

PROGRAM TYPEOUTS (110 C ONLY). 4-1 
SAMPLE 1/2-INCH TAPE 1/0 BAND C SOURCE PROGRAM. A-I 
liZ-INCH TAPE liD. 

HALT conES AND OPERATOR ACTION FOR 1/2-INCH TAPE 
110 B AND C. 4-1 

REcnRD FORMATS ACCEPTABLE TO liZ-INCH TAPE 1/0 B 
AND C. 2-2 

SAMPLE PROGRAM USING 1/2-INCH TAPE 1/0 B AND C. 
A-I 

INPUT FILES. 3-1. 3-2 
INTRODUCTION. 1-1 
LABEL 

HEADER LABELS. 2-2 
HEADER LABELS FOR NEW TAPES. 2-3 
LABELS. 2-1 
STANDA 0 HEADER LABEL. 2-3 
STANDARD TRAILER LABELS. 2-4 
TRAILER LABELS. 2-3 

LOCA TE MODE 
PUT (LOCATE Mf1DEl. 2-14 

MACRO 
ACTION ~ACROS. 2-12 
DCA MACRO. 2-5 
F ILf MACROS. 2-4 
SAMPLE CLOSE MACRO AND RESULTING GENERATED CODING. 

2-16 
SAMPLE fEOP MACRO AND RESULTING GENERATED CODING. 

2-16 
SAMPLE GET MACRO AND RESULTING GENERATED COOING. 

2-14 
SAMPLE OPEN MACRO AND RESULTING GENERATED CODING. 

2-13 
SAMPLE PUT MACRO AND RESULTING GENERATFD CODING. 

2-15 
" STATEMENT. 

DCA MACRO STATEMENT (CONDENSED FORM). 2-10 
DCA MACRO STATEMENT (FULL FORM). 2-10 
PARAMETERS USED WITH DCA MACRO STATEMENT. 2-5 
PARAMETERS USED WITH TIOC MACRO STATEMENT. 2-11 
SAMPLE nCA MACRO STATEMENTS. 2-9 

TIOC MACRO. 2-10 

TAPE MARKS. 2-4 
MESSAGES 

TYPEOUT MESSAGES AND OPERATOR ACTION. 4-2 
MODE 

PUT (LOCATE MnDE). 2-14 
PUT (t-'OvE MODE). 2-15 

MOVE MODE 
PUT (MOVE Mf1DE). 2-15 

OPEN. 2-12 
BEGINNING-Of-FILE SUAROUTINE OPEN). 3-1 

" MACRO. 
SAMPLE OPEN MACRO AND RESULTING G~NERATED 

CODING. 2-13 
OPERATING PROCEDURES. 4-1 
OPERATOR ACTION 

HALT CODES AND OPERATOR ACTION fOR 1/2-INCH TAPE liD 
B AND C. 4-1 

TYPEOUT MESSAGES AND OPERATOR ACTION. 4-Z 
OUTPUT FILES. 3-1 

.. (END OF FILE). 3-4 

.. (END OF REEL). 3-3 
PARAMETERS 

.. USED WITH DCA MACRO STATEMENT. 2-5 
" USED WITH TIDe MACRO STATEMENT. 2-11 

PREPARING TO PROCESS A TAPE FILE. 2-1 
PROCEDURES 

(CONT. ) 



CO~PUTER-GENERATED INDEX 

PROCEDURES (CONT.) 
OPERATING PROCEDURES. 4-1 

PROCESS 
PREPARING TO PROCESS A-TAPE FILE. 2-1 

PROGRAM 
" HALTS. 4-1 
SA~PLE PROGRAM USiNG 1/2-INCH TAPE 1/0 BAND C. A-I 
SOURCE PROGRAM. 

SA~PLE lIZ-INCH TAPE 1/0 BAND C SOURCE PROGPAM. 
A-I 

• TYPEOUTS '1/0 CONLY). 4-1 
PUT. 2-14 

" 'LOCATE MODE). Z-14 
" '~OVE MODU. 2-15 
• MACRO. 

SAMPLE PUT MACRO ANn RESULTING GENERATED 
CODING. 2-15 

READ/WRITE SUBROUTINE ( GFT AND PUT). 3-2 
READIWRITE SUBROUTINE ( GET AND PuT). 3-2 
RECORD FORMATS ACCEPTA~LE TO lIZ-INCH TAPE 1/0 BAND 

C. 2-2 
RECORDS 

REEL 

BANNERfD RECOKDS. 7-1 
UNBANNERED RECORDS. 2-1 

OUTPUT FILES (END Of REEL). 3-3 
RESULTING GENERATED COOING 

SAMPLE 

SA~PLE CLOSE ~ACRO AND RESULTING GENERATED CODING. 
2-16 

SA~PLE FEOR MACRO AND RESULTING GENERATED COOING. 
2-16 

SAMPLE GET ~ACRn AND RESULTING GENERATED CODING. 
2-14 

SA~PLE OPEN MACRO AND RESULTING GENERATED CODING. 
2-13 

SA~PLE PUT ~ACRO AND RESULTING GENERATED CODING. 
2-15 

" CLOSE ~ACRO. 
SA~PLE CLOSE MACRO ~Nn RESULTING GENERATED 

CODING. 2-16 
• DCA MACRO STATEMENTS. 2-Q 
" fEOR MACRO. 

SA~PLE fEOR MACRO AND RESULTING GENERATED 
CODING. ?-16 

" GET MACRO. 
SA~PLE GET ~ACRO AND QESuLTING GENERATED 

CODING. 2-14 
• OPEN MACRO. 

SA~PLE OPEN MACRO AND RESULTING GENERATED 
CODING. 2-13 

• PROGRA~ USING l/2-INCH TAPF 1/0 BAND C. A-I 
• PUT ~ACRO. 

SAMPLE PUT MACRO AND RESULTING GENERATED 
CODING. 2-15 

• 1/2-INCH TAPE 1/0 BAND C SOURCE PROGRAM. A-I 
SOURCE PROGRAM 

SAMPLE I/?-INCH TAPE 1/0 BAND C SOURCE PROGRAM. A-I 
STANDARD 

• HEADER LABEL. 2-3 
• TRAILER LABELS. 2-4 

STATEMENT 
DCA MACRO STATEMENT. 

PARAMETERS USED WITH DCA ~ACRO STAT~MENT. 2-5 
DCA MAC~O STATEMENT (CONDENSED FORM). 2-10 
DCA MACRO STATEMENT (FULL fOR~). 2-10 
SAMPLE DCA ~ACRO STATEMENTS. 2-9 
TIOC MACRO STATEMENT. 

PARAMETERS USED WITH TIOC MACRO STATEMENT. 2-11 
SUBROUTINE 

TAPE 

BEGINNING-Of-FILE SURROUTINE ( OPEN). 3-1 
END-OF-REEL-OR-FILE SUBROUTINE ( FEOR AND CLOSE). 

3-2 
READIWRITE SUBROUTINE ( GET AND PUT). 3-2 

" FILE. 
PREPARING TO PROCESS A TAPE FILE. 2-1 

" I/O. 
HALT CODES AND OPERATOR ACTION FOR 1/2-INCH TAPE 

1/0 B AND C. 4-1 
RECORD FORMATS ACCEPTABLE TO l/2-INCH TAPE 1/0 B 

AND C. 2-2 
SAMPLE PROGRAM USING 1/2-INCH TAPE 1/0 B AND C. 

A-I 
SAMPLE lIZ-INCH TAPE 1/0 P AND C SOURCE PROGRAM. 

A-I 
.. MARKS. ?-4 

TAPES 
HEADER LABELS FOR NEW TAPES. 2-3 

TIOC MACRO. 2-10 
• STATEMENT. 

PARAMETERS USED WITH TIOC MACRO STATEMENT. 2-11 
TRAILER LABELS. 2-3 

STANDARD TRAILER LABELS. 2-4 
TYPEOUT MESSAGES AND OPERATOR ACTION. 4-2 
TYPEOUTS 

PROGRAM TYPEOUTS (lID CONLY). 4-1 
UNBANNEREn RECORDS. 2-1 
l/2-INCH TAPE 1/0 

HALT CODES ANn OPERATOR ACTION FOR 1/2-INCH TAPE 1/0 
B AND C. 4-1 

RECORD FORMATS ACCEPTABLE TO 1/2-INCH TAPE 1/0 BAND 
C. 2-2 

SAMPLE PROGRAM USING 1/2-INCH TAPE 1/0 B AND C. A-I 
SAMPLE 1/2-INCH TAPE 1/0 BAND C SOURCE PROGRAM. A-I 
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