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SECTION I 

BASIC CONCEPTS 

Coding those portions of a program which involve the reading and writing of magnetic tape 

records can be a lengthy and exacting task. Such operations as checking tape labels, checking 

file identification, blocking and unblocking records, checking for readlwrite errors, attempting 

to correct thesE: errors, checking for end-of-reel conditions, etc., involve coding which re

quires programming time and skill out of proportion to actual processing time. To relieve the 

programmer of preparing this complex coding, Honeywell has designed several programs for 

the handling of tape input and output on the Series ZOO computers. 

These tested routines make itpossible for the programmer to handle the inputloutput oper

ations mentioned above with simple macro statements such as OPEN, CLOSE, GET, PUT, and 

FEOR. A macro statement will produce an entire series of machine instructions which causes 

a desired inputloutput operation to be performed. For example, to locate the next item in a 

tape file being read, the programmer includes a GET statement in the source program; to obtain 

the address of the next available output location for a processed item, he writes a PUT statement. 

The Tape 110 program produces all the machine-language coding neces sary to schedule such oper

ations, to identify possible errors, and, in general, to handle all the functions necessary to com

plete the operation. liZ-Inch Tape 1/0 A, the version for the 4K Easycoder Assembler A using 

liZ-inch tapes, is described in this manual. Other versions are described in separate publica

tions. II Z-Inch Tape 110 A comprises two main elements: the file-handling macro routines, labeled 

TIO I, and the Translator program which specializes these routines for input to Easycoder assembly. 

Reduced programming time is only one advantage of liZ-Inch Tape 1/0 A. Since the 

package utilizes tested, efficient routines, programming errors are reduced. Record handling 

is standardized, providing the most efficient use of the user's system. Perhaps the most dis

tinct advantage of the program is that it allows the programmer to concentrate on the handling of 

items (logical groups of sequential information within a tape record), rather than on the handling 

of the tape records themselves. 

RECORD FORMS ACCEPTABLE TO liZ-Inch Tape 1/0 A 

A blocked record consists of more than one item; an unblocked record is one which con

tains only one item. Blocked records are read and written faster than unblocked records because 

the number of tape stop and start operations is significantly reduced. Also, the storage capacity 

of a tape is increased due to the reduction of inter record gaps. 

For input operations, liZ-Inch Tape 110 A provides routines to unblock records which exist 

in storage in blocks, making them available for processing. The package also blocks records 
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during output operations. Thus, the programmer can maintain blocked records in a file yet 

process the constituent items individually, without having to provide the coding necessary to 

block and unblock such records. 

l/2-Inch Tape I/O A accepts two forms of data records: fixed-length blocked records and 

fixed-length unblocked records. The basic formats of these records are illustrated in Figure 1-1. 

RECORD 

ITEM I 

I

······ ... >1 

~ 
FIXED - LENGTH UNBLOCKED RECORDS 

RECORD 

ITEM 2 

~I-----------------------------------RECORD-----------------------~ 

ITEM I ITEM 2 
I.R.'I\I.E.: ... ·~.· .. R ....•. ~ .•.... 1 GAP .. 

FIXED - LENGTH BLOCKED RECORDS 

Figure 1-1. Blocked and Unblocked Records 

AVAILABLE TAPE INPUT/OUTPUT ROUTINES 

lIZ-Inch Tape I/O A provides the programmer with routines which: 

* "Open" a tape file. For input (tape read) operations, "opening" a tape file in
volve s the performance of all the control operations (e. g., reading and checking 
the header label, checking the reel sequence number, etc.) prior to reading a 
file. Similarly, the control operations necessary to write a file (e. g., writing 
a new header label, checking for errors, etc.) are performed by for output 
operations. 

* "Get" an item from a file being read. This operation provides the programmer 
with the next item in a file in such a way that he is not concerned with the actual 
manipulation of the tape. 

* "Put" an item into a file being written. This allows the programmer to manip
ulate the next item to be written on a specified output tape without regard for 
tape handling. 

* "Force" an end-of-reel condition. This macro routine terminates a tape reel 
before the physical end of reel is sensed. 

* "Close" a tape file. All the control operations necessary to close a file are 
performed by this routine. 

Figure 1-2 illustrates the basic use of the routines offered by 1/2-Inch Tape I/O A. 
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OPEN 
FILE 

GET 
ITEM 

"'-==-___ CLOSE 

CLOSE 
REEL 

Figure I-Z. Basic l/Z-Inch Tape I/O A Routines 

HOW TO USE I/Z-Inch Tape 1/ a A 

The programmer must perform the following operations in each program: 

1. Include one DCA (Define Communication Area) entry for each file used by the 
program. This entry describes the characteristics of the file and is inserted 
in the program as shown in Figure 1-3. 

Z. Include macro statements in the program. Five macro statements are 
available: OPEN, GET, PUT, CLOSE, and FEaR. 

3. Reserve and punctuate the input/output area(s) to be used by I/Z-Inch Tape 
1/ a A in handling the tape files. One or two input/ output areas may be used 
for a file, as specified in the cQrresponding DCA entry. Each input/ output 
area must be followed by a record mark in the next memory location. 

NOTE: The tag of an input/ output area must be as signed to the 
leftmost location of the area by punching this tag start
ing in column 9. 

EASYCODER 
CODING FORM 

FILE 

PROBLEM PROGRAMMER DATE PAGE 

CARO tl~ LOCATION 
OPERATION 

OPERANDS NUMBER H CODE 

I 2 3 4 5 6 7 8 1415 2021 62 ., 

I : S\JFF1. RES" 8. 
I 

I Ii Dew @i(oi) 
-

PROGRAM ASSEMBLY 

OF 

The tape input/ output routines are included in the user's program by inserting the sym

bolically coded TIO I routines (a Honeywell- supplied punched card deck) with the source pro

gram. Assembly of a source program using these routines is accomplished in three phases: 

preassembly, phase I, and phase II. 

Preassembly Phase 

The input to this phase consists of a punched card deck (or a tape containing card images) 

which includes the program Translator, the TIOI routines, and the source program containing 

80 

the tape input/ output macro statements. DCA entries are grouped together in the source program, 

following the PROG, ORG, and ADMODE statements. This card sequence is illustrated in Figure 

1-3. The source program may be in either two- or three-character addressing mode. The Trans

lator program performs the following functions during this phase: 
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1. Translates the DCA entries into syInbolic coding acceptable to Easycoder 
AsseInbler A. 

2. Generates an 80-character label area in IneInory following the first DCA area. 
This is the area in which labels will be read and/or written. 

3. Translates the tape input/ output Inacro stateInents within the source prograIn 
into Easyc oder sYInbolic coding, providing for linkages to the TIO 1 routines. 

Two or Inore source prograIns Inay be batch-processed during a Translator run if desired. 

Phase I 

Easycoder AsseInbler A (phase I) and the output of the preasseInbly phase are fed into the 

Inachine, producing a partially asseInbled interInediate deck. 

Phase II 

Easycoder AsseInbler A (phase II) and the interInediate deck are fed into the Inachine, 

producing a cOInpletely asseInbled Inachine-language object prograIn. Phase I and phase II 

correspond to the asseInbly of a prograIn which does not utilize the tape input/ output routines 

and are described in the Easycoder 4K Operating Procedures Inanual (DSI-243). 

o 
ETC. 

(IF DESIRED) 

SOURCE PROGRAM 
WITH MACRO 
STATEMENTS, 
DCA ENTRIES AND SYMBOLIC 
END a CLEAR CARDS. 

PREASSEMBLY PHASE 

TRANSLATED SYMBOLIC 
PROGRAM WITH SYMBOLIC 
LINKAGES {BRANCHES} 
TO TIOl ROUTINES 

TWO-PHASE ASSEMBLY 

MACHINE
LANGUAGE OBJECT 
PROGRAM WITH 
LINKAGES TO 
TIOI ROUTINES 

Figure 1-3. AsseInbly of a PrograIn Using l/2-Inch Tape I/O A 

TAPE LABELS 

Tape labels are the initial and terIninal records of a tape file. The first record of each 

file, the header label, identifies the contents of the tape. The last record, the trailer label, 

identifies the end of a file or the end of a reel. 1/2-Inch Tape I/O A provides routines for tape 

reels which contain standard Series 200 labels, non- standard labels, or no labels at all. 
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STANDARD HONEYWELL LABELS 

The primary function of the OPEN, CLOSE, and FEOR macro instructions is to check 

and create standard tape header and trailer labels. The standard Series 200 tape labeling 

system for half-inch tapes is described below. 

Header Labels 

The header label is the identification record at the beginning of each file. Before any 

processing is done, this label is examined to determine whether: 

1. The information on the tape is the same information that the program is 
designed to process. 

2. The reel is in the proper sequence. 

For input operations, the OPEN macro statement checks the header label against information 

supplied by the programmer in the DCA entry. For output operations, the OPEN macro state

ment writes a new header label. The format of header labels for new or unused tapes differs 

from that for operational tapes. 

NEW TAPES: All new or unused Honeywell half-inch tapes contain an 80-character dummy header 
label (1 BLNK in character positions 1-5 and tape serial number in character posi
tions 6-10). 

OPERATIONAL TAPES: The standard header labels for operational tapes have the following 
format (see Figure 1-4): 

Character 
Position Contents 

1 - 5 lHDR.6 

6 - 10 SSSSS 

11 - 15 FFFFF 

16 - 20 -NNNt::. 

21 - 30 AAAAAAAAAA 

31 - 35 YYDDD 

36 - 40 -NNNt::. 

41 - 80 

OPERATIONAL TAPES 

LABEL SERIAL FILE REEL 
SEQ. 
NO. 

ID NO. NO. 
FILE 
NAME 

Description 

Identifies the header label. 

Tape serial number. 

File number. 

Reel sequence number (if part of a file). 

File name. 

Creation date (see Appendix A). 

Retention cycle (the number of days a file is to be retained). 

Available for additional control data, if desired. Otherwise, 
the se positions are blank. 

30 40 50 60 

Figure 1-4. Header Label 
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Trailer Labels 

Trailer labels are the identification records at the end of each file or reel. They are in

cluded on the tape to ensure that the entire reel (or reels) of a file has been accurately proc

essed and to distinguish between the end of a reel and the end of a file. 

During input operations, an end-of-reel or an end-of-file condition is detected by reading 

a trailer label. For output operations, an end-of-reel condition is produced by sensing the 

physical end of tape or by an FEaR :macro state:ment; an end-of-file condition is produced by 

a CLOSE :macro state:ment. A trailer label is written by either state:ment to indicate the particu

lar condition of the tape: 

1. An end-of-reellabel indicates that an end-of-reel condition exists. 

2. An end-of-file label indicates an end-of-file condition. 

The FEaR or CLOSE state:ment writes two end-of-reserved-infor:mation records following the 

trailer label. 

Trailer labels have the following for:mat (see Figure 1-5): 

Character 
Position 

1 - 5 

6 - 10 

11 - 20 

21 - 30 

31 - 80 

Contents 

lEOR.6 

lEOF.6 

lERI.6 

RRRRR 

IIIIIIIIII 

HHHHHHHHHH 

END-OF-REEL LABEL 

LABEL RECORD 
10 COUNT 

10 

ITEM 
COUNT 

HASH 
TOTAL 

Description 

Identifies the trailer label as follows: 

End of reel; 

End of file; 

End of reserved infor:mation. 

Record count. 

Ite:m count. 1 

Hash total, 1 i. e., nu:mber of ite:ms in a :multi-reel file. 

Available for additional infor:mation, if desired. 

Figure 1-5. Trailer Labels 

1 
liZ-Inch Tape I/O A does not co:mpute these values. H they are desired, they :must be co:mputed 
and stored in the trailer label by the prograrn:mer. 
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END- OF- FILE LABEL 

LABEL RECORD 
10 COUNT 

ITEM 
COUNT 

HASH 
TOTAL 

END- OF- RESERVED-INFORMATION LABEL 

10 

ITEM 
COUNT 

20 

NON-STANDARD LABELS 

HASH 
TOTAL 

30 50 

Figure 1-5 (cont). Trailer Labels 

80 

60 70 80 

The use of standard labels, non-standard labels, or no labels is defined by the programmer 

in the LBLTP line of the DCA entry for each file. He also specifies. in the DCA LBLCK line, 

whether the label being used is to be checked or not. If a file contains standard 80-character 

Honeywell labels, liZ-Inch Tape 1/0 A reads andlor writes these labels and performs any de

sired checking. If non-standard labels are specified, the routine provides exits which allow the 

programmer to perform his own reading, writing, and checking of these labels. If a file contains 

no labels at all, the routine bypasses all label processing. 

If non-standard labels do not exceed 80 characters in length, they may be described as 

standard in the DCA LBLTP line. This allows non-standard labels to be read and written by 

the tape inputloutput routine, but they must not be checked. In this case, therefore, the DCA 

LBLCK line must specify no label checking. 

TAPES ACCEPTABLE TO liZ-Inch Tape 1/0 A 

liZ-Inch Tape 110 A has the ability to read and write tapes which use tape mark sensing 

(TIM tapes) as well as standard Honeywell tapes (non-TIM tapes). 'To read and write TIM tapes, 

the Type Z03B tape control being used must be equipped with feature 050 (IBM format feature). 

Non-T 1M Tapes 

Non-T 1M tapes are standard Series ZOO half-inch magnetic tapes. They mayor may not 

contain banner characters as the first character of each data record and label. 
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Banner characters are not processed as input data; instead they are interpreted by inputl 

output routine to distinguish between data records and file labels. For example, if bannered 

input files are being processed, the routine detects the end of data in a file or reel by noting a "1" 

as the first character of the trailer label. If the user specifies that banner characters are to be 

written in an output file, the routine writes a standard banner configuration of 101110 (octal 56) 

in all data records). 

Data records which do not contain banner characters are also acceptable to liZ-Inch Tape 

I/o A. In this case, all characters of a record are treated as data. The routine detects the 

end of data in a file or reel with no banners by checking for lEOF~ or lEOR~. The presence 

(or absence) of a banner character is indicated by the second item of the RFORM line in the 

DCA entry. 

TIM Tapes 

As non-T 1M tapes are equipped with a banner character to provide a distinction between 

file labels and data records, TIM tapes are equipped with a tape mark as a delimiting character. 

A tape mark precedes the trailer label of a TIM tape. When the tape mark is sensed, the routine 

accepts the record which follows as a trailer label. liZ-Inch Tape 1/0 A includes routines to 

read andlor write TIM tape s. 

MACHINE REQUIREMENTS 

1/ Z-Inch Tape 110 A is designed to read and write half- inch magnetic tape with Type Z04B 

tape units. It is used with the following minimum Series ZOO hardware configuration: 

1. 4,096 characters of main memory. 

The TIOI routines require approximately 1700 locations when assembled 
in two-character addressing mode and Z400 locations in three-character 
addressing mode. Each DCA area occupies 6Z character positions for 
two-character addressing, 68 character positions for three-character 
addressing; 80 character positions are required for the label area. 
The remaining portion of memory may be used by the main program. 

Z. A card reader and card punch to assemble the program. 

3. One or more Z04B tape units to be used by the main program during an 
object run. 

Translator is run before the assembly of a liZ-Inch Tape 1/0 A source program; therefore, 

any of the units of the minimum hardware configuration listed belowthat is neededfor liZ-Inch 

Tape 1/0 A may alsobe used by thatprogram. The Translator run is described in Appendix B. 

1. 4,096 characters of main memory. 

2. A card reader and card punch to assemble the program. 

3. Printer (optional). 

4. Two Z04B tape units (optional). 
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SECTION II 

DEFINE COMMUNICATION AREA (DCA) ENTRIES 

The checking, preparing, reading, and writing of standard header and trailer labels per

formed by 1/2 Inch Tape I/O A is based on information contained in the DCA (Define Communica

tion Area) entrie's. One DCA entry must be coded for each tape file to be used by the program. 

The 22 lines of the entry are coded on the pre-printed form shown in Figure 2-1. Each entry 

describes the characteristics of one file. 

EASYCODER 
CODING FORM 

PROBLEM DCA- SYMBOLIC STATEMENT PROGRAMMER DATE PAGE OF 

CARD I~'i LOCATION 
OPERATION OPERANDS NUMBER CODE 

I 2 3 4 5 • 7 • 1415 2021 62 •• 80 

I DCA 
I 

I FTYPE 

i FUNIT 
I I FMODE 

i RFORM 
I I RSIZE 
I ISIZE 

i I AREAS 
I PADNG 

10 I. BUFFI 
I I BUFF2 

12 i L I NKG 
13 I I RECNT 

" 
I I RWDOP I. I LBL TP I. I LBL CK 

17 I I RLSEQ I. I LBL I D 
19 I REDAT 
20 I I EX I TI 
21 : I EX I T2 
22 I I EXIT3 

Figure 2-1. Easycoder Coding Form for DCA Entry 

The code DCA is printed in the op code field of the first line (the DCA header line). All 

subsequent lines of the entry have a code printed in the location field, and the op code fields are 

blank. All source-program coding is written in the operands fields of the 22lines. Depending 

upon the program and the features of the system being used, the programmer need not enter coding 

in the operands field of every line. However, each line must be punched onto an SO-column card 

in the sequence shown above. 
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1. DCA Header Line 

This line must be coded in each DCA entry. The operand of this line is the name of the 

tape file that is described by subsequent lines of the entry. The length of this operand must 

not exceed six characters. This file name will be the symbolic tag assigned to the first charac

ter of the DCA area in memory and must also be the operand of the macro instructions which 

refer to this file. 

2. FTYPE - File Type 

Two or three operands, separated by a comma, are coded in the FTYPE line. These 

operands must appear in the sequence described below. 

a. The first operand indicates whether an input or an OtIItput. operation is to be 
performed on the specified tape file. The word INPUT specifies an input 
operation; the word OUTPUT specifies an output operation. 

b. The word ODD is coded as the second operand if the tape file is to be read 
or written in odd parity; the word EVEN specifies even parity. 

c. The third operand, which designates the desired interrecord gap length, 1 is 
only coded for output operations. The word SHORT is coded if the shorter 
gap length is desired; the word LONG specifies the longer gap length. 

In the example below, the program is using a Honeywell 204B-I tape unit which can read 

and write records using interrecord gaps of 0.45" or 0.75". This example indicates that an out

put (tape write) operation is to be performed, that odd parity is desired, and that interrecord 

gaps of 0.45" are to be written. 

3. FUNIT - Tape Unit 

The FUNIT line must be coded in every DCA entry. The operand of this line is x
l

x
2

x
3

x
4 

where: 

xl is the number of the read/write channel to be used by the file; 

x is the number of the tape control; 
2 

x is the number of the initial tape unit; 
3 

1 An exclusive feature of most Honeywell 204B tape units is that they are able to read and write 
magnetic tape using either of two interrecord gap lengths. The shorter gap length is normally 
used, leaving more tape surface available for data. To provide compatibility with non
Honeywell half-inch tapes, the option is provided to read and write using the longer of the two 
lengths. 
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is the nutnber of the alternate tape unit, if desired, when processing a tnulti
reel file. The second reel of a tnulti-reel file is tnounted on this unit, and 
input/output operations are autotnatically transferred to the second reel 
when an end-of-reel condition occurs on the first reel. Succeeding reels of 
the tnulti-reel file are then alternated between the initial and alternate tape 
drives, if successive reels are alternately tnounted by the operator. (x4 
tnay be left blank. ) 

In the exatnple below, the progratntner specifies read/write channell and tape control 0: tape 

1 is the initial tape unit, and tape 2 is the alternate tape unit. 

:1. i·! IIIFU":, j : I : · · .. ~~1z : . • .• : : : : • : : • •• : • : •• : • : • • : • • : • : . • • : : ·1· • : : ' • ' : : ' '. : ' , : .1 

NOTE: No cotntnas are used in the operands field of the FUNIT line. 

4. FMODE - File Mode 

The word LOCATE is coded in the operands field of this line for each DCA entry. 1/2-

Inch Tape I/O A operates in the LOCATE tnode (i. e., itetns are tnoved into and out of the 

processing area by the main program). 

5. RFORM - Record Form 

Two operands, separated by a comma, must be written in the RFORM line. The first 

operand is the word FIXED, indicating that fixed-length records are being used. The second 

entry is BAN if a banner character is the first character of each record in the file; if the records 

do not contain banner characters, NOBAN is written. The line of coding below indicates that 

fixed-length records are being used and that the first character of each record in the specified 

file is a banner character. If banner characters are used, the programmer must reserve an 

extra position in each input/output area for the banner character. All other banner character 

functions are handled by the input / output routine. 

:1. i i IIIRFP:.M .1 ' .: ['ED:>6A" , • • • • : • ••• : • ' • : , : •• : : • • : , • : •• : .1. ' : • : • : , : • • • : ••• : 1 

6. RSIZE - Record Size 

The RSIZE line, which specifies the number of items in a record, must be coded in each 

DCA entry. For blocked records, the number of items per record is written in the operands 

field as a two-digit number. For unblocked records, the two-digit number 01 must be written. 

The line below indicates that there are four items in each record of the specified file. 

:1: ! • ! IIIRS'~E .1: : : : • r4 
• • : • • • . : •• • • , •••• : • : • • : : • : • , : • • ' : : •• : •• 1. : •• ' , • : • : •• , : : • :1 
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7. !SIZE - Item Size 

A thr"ee- or four-digit number must be written in the operands field of the ISIZE line. 

These digits specify the number of characters in each item of the file, up to a maximum of 

4095. The' example below indicates that 80 characters are contained in each item of the file. 

: I : i : ! Ill,s I ~:E: : I : : : : : ~B p : : : : : : : : : : : : : . : : : : . : : : . : • • : . • : : : • • : : : : I : • : • . : : : . • • • : : • : .1 
8. AREAS - I/O Areas 

The operand of the AREAS line specifies the number of input or output areas being used 

for this file. The number 1 indicates one input/output area; 2 indicates that two areas are to 

be used. The example below indicates that two input/output areas are to be used by the tape file. 

:1 : ! • ! IIIA.R~< 1 : : : : : r : : : : : : : : : : : : : : : : : : : : : : : • : • : : :: •• : ••••. : I •. : •.• : : : : • : : .•• :1 

9. PADNG - Padding Character 

For output files, a single character must be written in the operands field of this line. 

This character will be used to fill an incomplete record (if necessary)"when an output file is 

closed by a CLOSE macro statement or an end-of -reel condition is produced by an FEOR state

ment. This line is left blank for input files. The main program must check for padded records 

of input files. The example below indicates that if an incomplete record is produced when the 

file is closed, the unfilled character positions of this record are to be "padded" with ZI S • 

NOTE: If the file is sorted later, Z will be the highest alphanumeric character 
in the collating sequence. However, to obtain the highest representation 
in the collating sequence, a 778 (0, 8, 7) should be punched. 

:1· i : i II hO
:
NG

: : I: : : : : I,' : : : : : : : : : : : : : : • : :: :: • : : : : : : : •• • • : : : • • : .1 •• : •••• : •• • • : • • .• 1 
10. BUFFl -Buffer#l 

An address (either absolute or symbolic) must be written in the operands field of the 

BUFFl line. This operand specifies the high-order (leftmost) address of the first input/output 

area (buffer area) to be used by the specified file. This area must be reserved and punctuated 

by the programmer and must be immediately followed by a record mark. The BUFF 1 line 

below specifies INPUTK as the address of the first input/output area to be used by TIPTOPl 

in handling the tape file. 

::1: i : i II ~Uf:F:' :1: •••• I'NPU~~ : •• : : • • • : : : : : : : : : • : : •• : •• : : • : : : • : : : I: • : • • : : ' ..•• ' : .. : I 
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11. BUFF2 - Buffer #2 

If two buffer areas are to be used by this file, the high-order address (either absolute or 

symbolic) of the second area must be specified in the operands field of this line. This area 

must also be reserved and punctuated by the programmer and must be immediately followed by 

a record mark. If only one buffer area is to be used, the B UFF2 line is left blank. 

Program time is reduced by the use of two buffer areas ("double buffering"). When proc

essing is completed in one buffer area (BUFFI), the program begins processing the record in 

the second area (BUFF2). While the record in BUFF2 is being processed, the tape input/output 

routine reads into (or writes out of) the buffer area in which processing was completed (BUFFI). 

By this method of fully overlapped reading or writing, the input/output routine provides the 

opportunity for simultaneous processing. 

12. LINKG - Linkage Field 

This line must be coded in every DCA entry. The operand of this line is the communica

tion link between the input/output routines and the programmer for this particular file and can 

be either of the following: 

a. The address (either absolute or symbolic) of a field in memory. The 
programmer must punctuate this field with a word mark in the high-order 
(leftmost) position. If a symbolic tag is used, it must be defined or equated 
previously in the program to the low-order position of the linkage field. 

b. The address (either absolute or symbolic) of an index register. The program
mer must punctuate this register with a word mark in the high-order position. 
If a symbolic tag is used, it must be defined or equated previously in the 
program to the low-order position of the desired index register. 

For input operations, a GET macro statement causes an address to be placed in the field 

specified in the LINKG line. This address specifies the high-order (leftmost) location within 

an input buffer of the next item available for processing by the main program. For output oper

ations, a PUT macro statement moves the address of the leftmost location of the next available 

buffer area to be filled into the field specified in the LINKG line (see pages 3-4 and 3-5).1 The 

length of the address specified in LINKG (either two or three characters) must be the same as 

the address mode in which the tape input/output program is assembled. 

The first example below specifies TAPE as the linkage tag for an input tape file. Each 

GET macro statement issued for this file will cause the high-order address of the next available 

item to be placed in a memory field tagged TAPE. Source-program instructions which address 

the low-order location of the item designated by TAPE (TAPE + item length-I) will move the 

next item to a processing area. 

I Caution: 1 /2-INCH Tape I/O A automatically stores and updates the the address in the linkage 
field. The results are unspecified if the programmer tries to manipulate the contents of this 
field. 
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The second example specifies index register 3 as the linkage field. Each GET macro state- "....., 

ment that is issued for this file will load index register 3 with the high-order address of the next ~ 

available item. This item will be moved to a processing area by a source-program MCW instruc-

tion addressing the item length - 1 added to the contents of index register 3. 

::I.! .! i 1 hKG.I: ••• ·lrAPE :. · •• : •••• : •••• : •• • .: •••• : •••• : ••• : ·1 •• : • ••• : •••• : •.• '1 

::1. i . i 111(' N'KG .1 : ••.. 1
12 

. • : . .' • • •. : • •. • : • • •• ' • • • • : • • • • : • • • • ' .1. • · • • •. : • ... : •..• 1 

13. RECNT - Record Count 

This line must be left blank. It corresponds to a DCA field used by the input/ output rou-

tine to maintain a count of records which have been read or written. 

14. RWDOP - Rewind Option 

This line provides the programmer with a rewind option when processing multi-file reels. 

The operand of the RWDOP line must be either REWIND; NOREWIND; or REWIND, LOCK. If 

the word REWIND is written, the tape will be rewound when it is opened or closed by the tape 

I/O routine. If NOREWIND is coded, the file will not be rewound at these points. Thus, when 

one file follows another file on the same reel, the tape remains in position for processing of 

the second file after the first file has been processed. If the words REWIND, LOCK are speci

fied, the tape is rewound when it is opened and rewound and released when the file is closed. 

15. LBL TP - Label Type 

The LBLTP line describes the formof the tape labels used by the file. If standard Series 200 

labels are used, the word STANDARD is written in the operands field. If non- standard labels are 

used, NON-STANDARD is written in the operands field. If the reel does not contain labels, the 

operands field is left blank. 

16. LBLCK - Label Check 

This line specifies the checking procedure to be used with standard Series 200 labels. If 

header and trailer labels are to be checked, the word CHECK must be written in the operands 

field. If non-standard labels are used, or if the standard labels being used are not to be checked, 

or if no labels are used, the operands field must be left blank. If standard labels are not checked 

and the user does not use own-coding to check trailer labels, the input/output routine assumes 

each trailer label to be an end of reel and performs a tape swap if necessary. 

NOTE: For the second and subsequent files on an output tape (multi-file reel), 

label checking must not be specified. 
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17. RLSEQ - Reel Sequence Number 

This line is used only with files which use standard tape labels. It is left blank if the first 

reel of the file described by the DCA entry is number 001. If the programmer assigns an alter

nate reel sequence number to the first reel, the number must be written in the operands field of 

this line as a three-digit number. 

18. LBLID - Label Identification 

For input files with standard tape labels, the operands field of this line contains the data 

against which character positions 21-30 (file name) of input header labels are to be checked. 

For output files, this operand is the identification to be written in positions 21-30 of the newly 

created output header label. If the specified file contains either non- standard labels or no labels 

at all, the operands field is left blank. 

19. REDA T - Retention Date 

This line must be left blank for all input files. If the file is being used for output oper

ations, a three-digit number is written in the operands field. This operand specifies the number 

of days the file is to be retained after the creation date (see Table A-2, page A-3). 

The date on which the program is being run must be supplied to the program (see AppendixA). 

THE DCA USER EXITS 

The last three lines of a DCA entry are user exits. These exits allow the programmer to 

branch to his own routines if he wishes to modify the label-handling routines of 1/2-Inch Tape 

I/O A or to check and/or write non-standard labels. For example, if the programmer wishes 

to write additional information in an output trailer label, he specifies EXIT2 in the DCA entry. 

If a non-standard label is to be read and checked in an output file, EXITl is coded. 

The programmer specifies a particular exit by entering an address (either absolute or sym

bolic) in the operands field of the appropriate EXIT line. This address specifies the beginning 

location of a specialized labeling routine which he has written elsewhere in the program. If an 

exit is not desired, the operands field is left blank. However, either EXIT2 or EXIT3 must be 

coded for all input files. 

Each user exit occurs at a specific time during the OPEN, CLOSE, and FEOR labeling 

routines. The points of departure from these routines are illustrated in the flow charts of these 

macro statements in Section III. When the exit occurs, the address of the next Tape I/O A in

struction to be executed is automatically stored in a standardized area tagged $RE. Re -entry to 

Tape I/O A is provided by branching to $RE at the conclusion of the programme r's "own-coding" 

routine. The programmer addresses the 80-character label area in which standard labels are 

read and written via the tag $LBL, which refers to the high-order (leftmost) address of the label 

area. 
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20. EXITl - User Exit 1 

For input tape files, this exit provides access to an "own-coding" routine which will per

form. either of the following operations: 

a. Check additional inform.ation in standard input header labels. 

b. Read and check non-standard input header labels. 

For output tape files, EXITI provides access to a program.m.er routine which will perform. 

any of the following operations: 

a. Enter additional inform.ation into standard output header labels. 

b. Modify a standard output header label that is to be written by the OPEN 
routine, or enter the file serial num.ber into the five-character field$SER. 

c. Write additional output header labels. 

d. Create and write non-standard header labels. 

21. EXIT2 - User Exit 2 

For input tape files, this exit provides access to a program.m.er routine which will perform. 

any of the following operations: 

a. Check additional inform.ation in standard input trailer labels. 

b. Check additional input trailer labels. 

c. Read and check non-standard trailer labels. 

This routine should branch to $RE only if the trailer label indicates end of reel (not end of file). 

For output tape files, EXIT2 provides access to a program.m.er routine which will perform. 

any of the following operations: 

a. Enter additional inform.ation into standard output trailer labels. 

b. Write additional output trailer labels. 

c. Create and write non-standard output trailer labels. 

d. Write a tape m.ark preceding the output trailer labels of TIM tapes. 

22. EXIT3 - User Exit 3 

For input tape files, this exit provides access to a routine which will notify the program. 

that the end of hIe has been reached. At this point, the program.m.er's end-of-file procedure is 

executed. This procedure m.ay be a CLOSE m.acro statem.ent to close the tape file. 

For output tape files, EXIT3 provides access to a routine which will write a tape m.ark 

following the standard output trailer label, if desired. 
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SECTION III 

THE FIVE MACRO STATEMENTS 

The macro statements used with 1 /2-Inch Tape I/O A are OPEN, GET. PUT. CLOSE and 

FEOR (Force End of Reel). These statements are coded wherever needed in the source program 

and perform the functions described below. 

OPEN - Open Tape File 

The OPEN macro statement must be used with 1 /2-Inch Tape I/O A to initialize each file 

in preparation for processing. This macro statement also takes care of the reading and checking 

of standard input header labels or the creation and writing of standard output header labels if the 

DCA entry for the file contains STANDARD in the LBLTP field and CHECK in the LBLCK field. 

THE PROGRAMMER: 

1. May write an address (either absolute or symbolic) in the location field. 

2. Writes OPEN in the op code field. 

3. Writes, in the operands field, the name of the file to be opened. This name 
may be up to six characters long and must be the same name that is speci
fied in the operands field of the DCA header line for this particular file. 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER TE ~DA PA GE 

CARD OPERATION 
NUMBER ~I~ LOCATION CODE OPERANDS 

I 2 3 4 5 6 7 8 1415 2021 6263 

I : OPEN FI LE.6 

THE I/Z-INCH TAPE I/O A OPEN ROUTINE (input - Figure 3-1): 

1. Rewinds the tape reel if the DCA RWDOP line specifies that the tape IS to 
be rewound. 

Z. If the header label is a standard Series ZOO label, the routine reads the label 
into the 30-character label area. If the file contains non-standard labels 
or no labels, a branch is made to step 7, below. 

3. If a read error occurs, a branch is taken to the label error halt 0001 
(see Appendix A). 

4. Determines whether the label is to be checked or not. This determination 
is made from information supplied by the programmer in the DCA LBLCK 
line. 

5. If the label is to be checked, the routine checks character positions 21-30 of 
the label against the data in the DCA LBLID line. The label is also checked 
for a reel sequence number of 001, unless otherwise specified in the DCA 
RLSEQ line. 

3-1 
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Figure 3-1. Input OPEN Operations Figure 3- 2. Output OPEN Operations 

3-2 



6. If a label-checking discrepancy is detected, a label error halt 0001 
occurs. The action to be taken by the operator at this point is de
scribed in Appendix A. 

7. Reads the first data record into the input area with single buffering or the 
first two data records into the two input areas with double buffering. 

8. Initializes the field specified by LINKG. 

9. Exits to the prograrmner!s routine if EXITI is specified in the DCA entry. 

10. Upon return from the programmer! s routine, or if EXIT I is not specified, 
control is transferred to the main-program instruction which follows the 
OPEN macro statement. 

THE IIZ-INCH TAPE I/O A OPEN ROUTINE (Output - Figure 3-2): 

1. Rewinds the tape if specified in the DCA RWDOP line. 

2. Reads the header label into the label area if it is a standard label. If a 
non-standard label or no label at all, a branch is taken to step 6, below. 

3. If a read error occurs, the program branches to the read/write error 
routine (see Appendix A). 

~ Backspaces the tape. 

5. Adds the retention cycle to the creation date of the output tape and compares 
this total with today! s date. If this tape which is about to become the output 
file is still within its retention cycle, a program date halt 0006 occurs. 

6. Exits to the programmer! s routine if EXIT I is specified. 

7. Sets up the new header label to be written by storing the label identification 
and reel sequence number (from the DCA area) in the label area. Positions 
41-80 of the label area are not changed. 

8. Writes the new header label. 

9. If a write error occurs, a branch is taken to the read/write error routine 
(see Appendix A). 

10. Sets the address of the first buffer area into the field specified by LINKG. 

11. Exits to the main program. 

GET - Get Item 

The OPEN macro statement, when addressed to an input file, prepares the specified tape 

file for processing. The GET statement is always addressed to an input file. This statement 

reads a record (when necessary) from the specified file and makes an item of the record available 

to the program for processing. 

The programmer specifies a memory field or the symbolic or absolute address of an index 

register in the LINKG line of the DCA entry. A GET statement places in this specified field or 

index register the address of the leftmost location of the next item available for processing in the 

input buffer ("locates" the item). The programmer may then move the item to a processing area 

by addressing the rightmost location of the item (by adding the item length minus one to the left

most address) or by addressing the leftmost address and using an Extended Move instruction. 

The programmer must set his own punctuation in the input area for these moves. 
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THE PROGRAMMER: 

1. May write a tag in the location field. 

2. Writes the code GET in the op code field. 

3. 

PROBLEM 

CARD ~~ 
NUMBER e ~ 

I 2 ~ 4 5 6 7 • 

I 

Writes the name of the file in the operands field. This file name must be 
the same name that is specified in the operands field of the DCA header 

line for this file. 

EASYCODER 
CODING FORM 

PROGRAMMER DATE 

LOCATION 
OPERATION OPERANDS CODE 

1415 2021 6263 

GET F I LEX 

PAGE OF 

The basic functions of the routine entered by a GET statement are illustrated in Figure 

3-3. A previous GET statement caused a blocked record consisting of four items to be 

00 

read from a tape file (FILEX) into an input buffer. Each item is 50 characters long. The pro

grammer moved the first item of this record to a processing area (PAREA). A subsequent GET 

statement located the second item, and the programmer moved the item to PAREA. This left 

two unprocessed items (items 3 and 4) in the input buffer. A third GET statement now places 

the memory address (1600) of the leftmost character of the next item (item 3) into a field tagged 

LINK, since the programmer has written LINK in the LINKG line of the DCA entry. The item 

may then be moved from the buffer to PAREA (via LINK) by programmed instructions. 

PUT - Put Item 

FILEX 

ITEM I 

ITEM 2 

ITEM 3 

ITEM 4 

.-----4---...... 15{/!{/! 

I---~~--~ 155{/! 

...",.~---,~~...,I 16{/!1/J 

I="-'-"-'""-T~~...,I 165{/! 

Figure 3 - 3. GET Mac ro Routine 

}~FFER 

The OPEN macro statement, when addressed to an output file, prepares a specified tape to 

become the output file and initializes LINKG so that the programmer can use it for moving the 

first item into the output buffer. The programmer then moves an item from his processing area to 

3-4 



I 

the output buffer by referencing the contents of the field specified by LINKG. The programmer 

can move the item from right to left into the output buffer by referring to the contents of LINKG 

plus one item length less one, or he can move the item from left to right into the output buffer by 

referring to the contents of LINKG in an Extended Move instruction. 

The PUT statement is always addressed to an output file and always follows the moving of 

an item. This statement places into LINKG the address of the leftmost location in the output 

buffer that is available for the next item. When the buffer is filled, its contents are automati

cally written on the output tape by means of the PUT statement. 

NOTE: No initializing PUT statement is required. 

THE PROGRAMMER: 

1. May write a tag in the location field. 

2. Writes the code PUT in the op code field. 

3. Writes the name of the file in the operands field. This file name must be the 
same name that is written in the operands field of the DCA header line. 

EASYCODER 
CODING FORM 

PROBLE M PROGRAMM ER DATE PA GE 

CARD t~ LOCATION 
OPERATION 

OPERANDS NUMBER H CODE 

I 2 3 4 5 6 7 • 1415 202\ 62 63 

I I PUT FILEY 

OF 

so 

Figure 3-4 illustrates the basic functions of the routine entered by a PUT macro statement. 

Two processed items (item 1 and item 2) have been moved from the processing area AREAP to 

the output buffer OBUFF by programmed instructions and PUT statements. Each item is again 

50 characters long. A third processed item (item 3) is ready to be moved to OBUFF. The 

address of the leftmost character position (1800) of the available buffer area is made available 

COMM 

AREAP 

OBUFF ,--f---, 17f21~ 

1---+-----1 175~ 

18121121 

185121 

Figure 3-4. PUT Macro Routine 
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to the program via COMM, the tag entered in the DCA LINKG line. Item 3 is then moved from 

AREAP to OBUFF+IOO (via COMM) by programmed instructions. 

FEaR - Force End-of-Reel Condition 

The FEaR macro statement is used to produce an end-of-reel condition before the physical 

end of reel (or tape mark) is sensed. This condition is produced by branching to the standard 

1/ Z-Inch Tape I/O A end-of-reel routine at the points illustrated in Figure 3-5 (input) and Figure 

3-6 (output). The FEaR statement causes the input or output tape to be rewound, increments the 

reel sequence number, writes trailer labels for output files, and performs a "tape swap" if 

specified in the DCA FUNIT line. 

THE PROGRAMMER: 

I. May write a tag in the location field. 

Z. Writes the code FEaR in the op code field. 

3. Writes the file name in the operands field. This file name must be the 
same name that is specified in the operands field of the DCA header line. 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE 

CARD II~ LOCATION I OPERATION OPERANDS NUMBER CODE 

I 2 '3 4 5 • 7 • 1415 2021 6263 

I I i IFEOR FI LE3 

AIIGE OF 

The standard end-of-reel routine is executed when one of the following conditions occurs 

during input operations: 

I. A "I" is detected as the first character of a record on a non-T /M tape 
using banner characters; or an end-of-reel record is detected on a non
T/M tape without banner characters. 

Z. A tape mark followed by a trailer record is detected on a T /M tape. 

THE I/Z-INCH TAPE I/O A END-OF-REEL ROUTINE (Input - Figure 3-5): 

I. If standard, the trailer record is read into the label area. If the file 
contains non-standard labels or no labels, a branch to EXITZ is taken. 

Z. If a read error occurs, a branch is taken to the trailer label halt 0002 
(see Appendix A). 

3. If label checking is specified, the record count in the label is checked. 
A program halt 0002 (see Appendix A) occurs if a discrepancy is de
tected. If no checking is specified, a branch to EXIT2 is taken. 

4. Exits to the programmer's routine if EXIT2 is specified in the DCA entry. 

5. If label checking is specified, a test is made for a IEOR or 
If no label checking is specified, steps 5 and 6 are omitted. 
macro statement enters the routine at this point. 
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Figure 3-5. Input End-of-Reel Routine 
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NO LABELS OR 
NON-STANDARD 

FROM PHYSICAL 
END OF TAPE 

Figure 3-6. Output End-of-Reel Routine 



6. If a IEOR label is sensed, a branch is IIlade to step 7. If a IEOF label 
is sensed, a branch to EXIT3 is taken. 

7. Rewinds the tape reel. 

S. IncreIIlents the reel sequence nUIIlber. 

9. Transfers control to the alternate tape unit if an alternate unit is speci
fied in the DCA FUNIT line. Control is then transferred to the OPEN 
routine. 

10. If an alternate tape unit is not specified, halt 0005 occurs. The operator 
then changes tape reels and presses the RUN button. Control is then 
transfered to the OPEN routine. 

The standard end-of-reel routine is executed for output tape files when the physical end of 

tape is sensed. 

THE liZ-INCH TAPE I/O A END-OF-REEL ROUTINE (Output - Figure 3-6): 

1. The FEOR IIlacro stateIIlent enters the routine at this point. If an in
cOIIlplete record exists in the output buffer, the record is padded with 
the DCA PADNG character and written on the output tape. 

2. If standard labels are specified. a new standard trailer label is constructed 
in the label area. If non-standard labels or no labels are specified, step 
#2 is bypassed. 

3. Exits to the prograIIlIIler's routine if EXIT2 is specified. 

4. If standard labels are specified, writes the contents of the label area on 
the output tape, followed by two end-of-reserved-inforIIlation (IERI6) 
labels. If non-standard labels or no labels are specified, a branch is 
IIlade to step 7, below. 

S. If a write error occurs, a branch is taken to the read/write error routine 
(see Appendix A). 

6. Exits to the progranllner's routine if EXIT3 is specified. 

7. Rewinds the tape reel. 

S. Increments the reel sequence number. 

9. Transfers control to the alternate tape unit (if specified). If an alternate 
unit is not specified, a halt occurs (same as input). 

10. Branches to the beginning-of-reel (OPEN) routine. 

CLOSE - Close File 

During input operations, an end-of-file condition is detected by reading an end-of-file 

trailer label (IEOF6). When this condition occurs, an exit is automatically taken to the pro

graInmer's routine specified by EXIT3. The programmer's end-of-file procedure (which IIlay 

be a CLOSE macro statement) is executed through this routine. For an output tape file, an 

end-of-file condition occurs only when a CLOSE macro statement is included in the IIlain program. 
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THE PROGRAMMER: 

1. May write a tag in the location field. 

z. Writes CLOSE in the op code field. 

3. Writes the nam.e of the file to be closed in the operands field. This file narn.e 
m.ust be the sam.e narn.e that is written in the operands field of the DCA 
header line. 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE RAGE OF 

CARO 
LOCATION 

OPERATION OPERANDS NUMBER ~ COOE 

1234~6 7 • 1415 2021 6263 

I : \C,LOSE FI LET 
I 

I 

THE lIZ-INCH TAPE I/O A CLOSE B.OUTINE (Input - Figure 3-7): 

1. If specified in the DCA RWDOP line, the tape is rewound. 

2. When the tape rewind instruction is executed, or if the tape is not to be re
wound, an exit to the m.ain program. is taken. 

THE lIZ-INCH TAPE I/O A CLOSE ROUTINE (Output - Figure 3-8): 

1. If an incom.plete record exists in the output buffer, the record is padded 
with the DCA PADNG character and written on the output tape. 

2. If the trailer label is a standard label, a new end-of-file label is constructed 
in the label area. If it is a non-standard label or if no label is used, this 
step is bypassed. 

3. Exits to the prograrn.rn.er's routine if EXIT2 is specified. 

4. Writes the contents of the label area on the output tape if it is a standard 
label; otherwise branches to step 8 below. 

5. Writes two end-of-reserved-inform.ation labels following the new trailer label. 

6. Branches to the read/write routine if a write error occurs. 

7. Exits to the prograrn.rn.er's routine if EXIT3 is specified. 

8. Rewinds the tape if specified in the DCA RWDOP line. 

9. When the tape is rewound, or if the tape is not to be rewound, an exit to 
the main program. is taken. 
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NO 

REWIND 
TAPE 

Figure 3-7. Input CLOSE Routine 
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NO LABEL 

OR NON-
STANDARD 

NO LABEL 

OR NON-STANDARD 

Figure 3-8. Output CLOSE Routine 



APPENDIX A 

PROGRAM HALTS WITHIN I/Z-INCH TAPE I/O A 

Three types of halts may occur during the running of I/Z-Inch Tape I/O when the latter is 

assembled as part of an object program. A halt numbering system is used to identify the various 

halts within the system (see Table A-I). The contents of the A-address register can be read out 

on the control panel to display the halt number for the operator. The B-address register contains 

31468 (10) for liZ-Inch Tape 1/ 0 A halts, except for the end-of-reel halt; in this case, the B-ad

dress register contains the drive number for mounting the next reel. 

Table A-I. Halt Codes and Operator Action for the Program l/Z-Inch Tape I/O A 

A-Address Register Cause Action 
(octal) 

0005 End of reel The end of reel of a multi-reel file has 
been encountered and no alternate tape 
drive has been specified for this file. 
Mount next reel for this file on the drive 
specified in the B-address register. 

0001 Header label error; Turn SENSE switch 1 ON and depress 
file ID or reel se- the RUN button to reopen the file. (De-
quence number not pressing the RUN button while SENSE 
equal switch I is OFF will give control to exit 

I of the user's routine. ) 

OOOZ Trailer label error; Turn SENSE switch I ON and depress 
record count on trailer the RUN button. (If SENSE switch I is 
not equal or trailer OFF, the trailer record will not be 
read error accepted, and the program must be 

rerun. ) 

0003 Write error Write error perSists after 63 tries; 
therefore, depress RUN button to at-
tempt 63 more writes. 

0004 Read error Read error persists after 63 tries; 
therefore, turn SENSE switch ION, and 
depress RUN button to try 63 more 
times. If read error still persists, turn 
SENSE switch 1 OFF, and depress RUN 
button to bypass the bad record. 

0006 Program date halt; re- SENSE switch 1: 
tention cycle not ex- ON - Check the tape mounted and if 
pired for this output necessary, remount another "tape. De-
tape press the RUN button to reopen the file. 

OFF - Depress the RUN button, and 
accept the tape as is. 
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READ/WRITE ERRORS 

Before each tape record is read by a GET statement or written by a PUT statement, a test 

is made for a tape transmission error on the previous read/write operation performed on the 

file. The OPEN, CLOSE, and FEOR macro statements read or write tape labels. IT a read/write 

error exists in any of these cases, a branch is taken to the tape error routine. 

For input files, the error routine attempts to correct the read error by repeating the tape 

read operation up to 63 times. If the tape is correctly read during this process. control is 

transferred to the appropriate point in the input/ output routine. IT the error pe:r,s.ista aft~ 63 

correction attempts, the program halts. 

If a write error occurs, the error routine backspaces the record (or label) in error. 

erases approximately three inches of tape, and attempts to rewrit. it. If the error is still 

present after 63 attempts to erase and rewrite, the program halts. 

LABEL-CHECKING HALTS 

The OPEN and CLOSE routines check the contents of tape labels against information supplied 

in the DCA statement for the .specified tape file. If a diacrepaacy exists, the; .machine halts. 

Label checking halts must be investigated to insure that the proper tape file is mounted. 

PROGRAM DATE HALT 

IT the programmer desires that the retention cycle for a particular output tape be checked 

in order to determine if the file is outdated, he must load the five-character area in the program 

tagged $TDY (rightmost position) with today's date. The programmer can either make provisions 

in his program for a halt to occur (i. e., set SENSE switch I ON before loading) and, when it 

occurs (i. e., after the program is loaded), have the operator enter the day's date into $TDY via 

the control panel, or he can load $TDY using instructions within his program. 

The decimal configuration of the program date is YYDDD where: 

YY are the two terminal digits of the year, and 

DDD are the three digits of the day within the year. The number of any day 
within the year is given in Table A-2. .. 

If the file being checked is not obsolete, a halt as specified in Table A-I will occur. 

liZ-INCH TAPE I/O A RESTRICTIONS 

The only restriction imposed on the system by liZ-Inch Tape I/O A is that SENSE switch I 

must not be used by the main program. 
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Table A-2. PrograInDate Table 

Day Da~ 

of Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec, of 
Mo. Mo. 

1 1 32 60 91 121 152 182 213 244 274 305 335 1 
2 2 33 61 92 122 153 183 214 245 275 306 336 2 
3 3 34 62 93 123 154 184 215 246 276 307 337 3 
4 4 35 63 94 124 155 185 216 247 277 308 338 4 . 
5 5 36 64 95 125 156 186 217 248 278 309 339 5 
6 6 37 65 96 126 157 187 218 249 279 310 340 6 
7 7 38 66 97 127 158 188 219 250 280 311 341 7 
8 8 39 67 98 128 159 189 220 251 281 312 342 8 
9 9 40 68 99 129 160 190 221 252 282 313 343 9 

10 10 41 69 100 130 161 191 222 253 283 314 344 10 
11 11 42 70 101 131 162 192 223 254 284 315 345 11 
12 12 43 71 102 132 163 193 224 255 285 316 346 12 
13 13 44 72 103 133 164 194 225 256 286 317 347 13 
14 14 45 73 104 134 165 195 226 257 287 318 348 14 

15 15 46 74 105 135 166 196 227 258 288 319 349 15 
16 16 47 75 106 136 167 197 228 259 289 320 350 16 
17 17 48 76 107 137 168 198 229 260 290 321 351 17 
18 1'8 49 77 1Q8 138 169 199 230 261 291 322 352 18 
19 19 50 78 109 139 170 200 231 262 292 323 353 19 

20 20 51 79 110 140 171 201 232 263 293 324 354 20 
21 21 52 80 111 141 172 202 233 264 294 325 355 21 
22 22 53 81 112 142 173 203 234 265 295 326 356 22 
23 23 54 82 113 143 174 204 235 266 296 327 357 23 
24 24 55 83 114 144 175 205 236 267 297 328 358 24 

25 25 56 84 115 145 176 206 237 268 298 329 359 25 
26 26 57 85 116 146 177 207 238 269 299 330 360 26 
27 27 58 86 117 147 178 208 239 270 300 331 361 27 
28 28 59 87 118 148 179 209 240 271 301 332 362 28 
29 29 * 88 119 149 180 210 241 272 302 333 363 29 

30 30 89 120 150 181 211 242 273 303 334 364 30 
31 31 90 151 212 243 304 365 31 

*In leap years, after February 28, add 1 to the tabulated number. 
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APPENDIX B 

OPERATING AND HALT PROCEDURES FOR TRANSLATOR 

OPERA TING PROCEDURES 

Based on the following SENSE switch settings, the Translator program (program name 

TRANSL) uses peripheral devices and modifies the mode of addressing used in the generated 

routines: 

SENSE Switch 1: ON - TI01 routines read from tape 3 

OFF - TI01 routines read from cards 

SENSE Switch 2: ON - Symbolic input to assembly written on tape 1 

OFF - Symbolic input to assembly punched on cards 

SENSE Switch 3: ON - Bypass printer 

OFF - Printed listing of symbolic output prepared 

SENSE Switch 4: ON - Tape input/ output portion of the program is prepared 
in three-character mode 

OFF - Tape input/ output portion of the program is prepared 
in two-character mode 

The input deck is arranged in the following sequence (as shown in the leftmost deck in 

Figure 1-3, page 1-4): 

1. Translator program deck 

2. Program card for first source deck 

3. Origin card 

4. Addressing mode card 

5. DCA statements to be used by Translator 

6. Source coding with HSM, CLEAR and/or END cards 

7. TI01 deck, if SENSE switch 1 is OFF 

8. Number "2" through "7" above for the next and subsequent source 
programs (if desired) 

9. 1EOF~ card 

Note that although the TID1 routines may be read either from cards or from tape, the Translator 

program and the remainder of the input deck are always read from cards. 

The procedure for loading and starting the program follows: 

1. Depress the STOP button; 

2. Depress the INITIALIZE button; 

3. Enter into the CONTENTS buttons the octal address assignment of the 
card reader control; 
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4. Depress the BOOTSTRAP button; and 

5. Depress the RUN button. 

PROGRAMMED HALTS 

All programmed halts are coded in the A and B addresses to identify the halt condition. 

When the program halts, the reason may be determined by displaying the B-address register, 

and the buffer address may be displayed from the A-address register. The halt codes and 

operator actions in Translator are listed in Table B-1. 

Table B-1. Halt Codes and Operator Action for the Program Translator 

A-Address B-Address 
Register Register 

(Octal) (Octal) Cause Action 

4777 4777 End of translation. Prepare to assemble the 
card-image output. 

Card input 4040 DCA entry code (10- Correct the next to last 
buffer ad- cation field) in error card in the stacker. 
dress or out of sequence. refeed it and the last 

card, and press RUN. 

Card input 0011 Hole-count error or Correct the ejected 
buffer ad- illegal punch. card, refeed it, and 
dress press RUN. 

Card-image 0013 Tape read error. Press RUN to try again. 
input buffer 
address 

Card-image 0021 Tape write error. Press RUN to try again. 
output buffer 
address 
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