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FOREWORD 

The generalized nature of the Data Conversion A and C routines requires familiarity with " 

many programs of the Series 200/Programming Systems. Relevant programming documents 

are listed below. The references are organized according to the intended operating environ

ment of the routine~ 

GENERAL REFERENCES 

Series 200 Programmers' Reference Manual, Models 200/1200/2200 (Order No. 139) 

Series 200 Programmers' Reference Manual (Model 120) (Order No. 141) 

BASIC PROGRAMMING SYSTEM (Tape-to-Printer A, Car.d-to-Tape A, Tape-to-Punch A) 

All Environments: 

Easycoder A Assembly System (Order No. 490) 

Easycoder B Assembly System (Order No. all) 

Simultaneous Media Conversion A Coroutine: 

Simultaneous Media Conversion A and C (Order No. 021) 

OPERATING SYSTEM - MOD 1 (Tape-to.-Printer C, Card-to-Tape C, Tape-to-Punch C) 

All Environments: 

Library Processors C and D (Order No. 051) 

Easycoder Assemblers C and D (Order No. 041) 

Tape Loader-Monitor C (Order No. 221) 

Card Loader-Monitor B (Order No. 154) 

Simultaneous Media Conversion C Coroutine: 

Simultaneous Media Conversion A and C (Order No. 021) 

Foreground Program: 

Floating Tape Loader-Monitor C and Interrupt Control D (Order No. 005) 

Copyright 1966 
Honeywell Inc. 

Electronic Data Processing Division 
Wellesley Hills, Massachusetts 02181 
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SECTION I 

INTRODUCTION 

Tape-to-Printer A and C, Card-to-"Tape A and C, and Tape-to-Punch A and C are a set 

of three terminal conversion routines known collectively as Data Conversion A and C. Tape-to

Printer A and C is a generalized macro routine for converting a print-image file on half-inch 

magnetic tape to printer copy. Card-to-Tape A and C is a generalized macro routine for con

verting a card file to a card-image file on half-inch magnetic tape. Tape-to-Punch A and C is 

a generalized macro routine for creating a punched-card file from a punch-image file on half

inch magnetic tape. Each routine may be specialized for use as one of three general types of 

programs: 

1. An independent program, which is not operated in association with any other 
program. 

2. A Simultaneous Media Conversion (SCOPE) coroutine, which may perform 
a terminal conversion operation simultaneously with up to two other co
routines. (See the Simultaneous Media Conversion A and C Manual. ) 

3. A foreground program, which is executed in parallel with any other program 
under the Series 200/Operating System - Mod 1. The Series 200 hardware 
and Mod 1 Operating System software are combined to provide this mqlti
programming capability. As a foreground program, the routine functions in 
the interrupt mode under Interrupt Control D. When the foreground program 
initiates an input/output operation, Interrupt Control D delegates all processor 
cycles to the other (background) program. At the end of a peripheral oper
ation, Interrupt Control D receives an interrupt signal and reassigns all pro
cessor cycles to the foreground program. 

As described in the following paragraphs, the flexible design of the routines offer a wide 

latitude of operating environments, types of files which may be processed, and processing 

options from which individualized terminal conversion programs may be tailored. 

The routines run in either the Series 200/ Basic Programming System or the Series 200/ 

Operating System - Mod 1. In the Basic Programming System, they are known as Tape-to

Printer A, Card-to- Tape A, and Tape-to-Punch A. These routines are specialized via a 

macro call tothe Library Processor B (formerly Macro) and assembled by either Easycoder 

Assembler A or Easycoder Assembler B. As an independent program, each routine is loaded 

by any of the Basic Programming System loaders and is independent of any monitoring program. 

As a SCOPE coroutine, it is assembled and loaded as part of the Simultaneous Media Conversion 

A package and executed under control of the SCOPE monitor. 

For operation in the Mod 1 Operating System, the routines are known as Tape-to- Printer 
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C, Card-to-Tape C, and Tape-to-Punch C. These routines are specialized via a macro call to 

the Library Processor C (formerly Library Preprocessor) or Library Processor D. The 

specialized routines are assembled by either Easycoder Assembler C or Easycoder Assembler ,---",' 

D. Any Mod I loader-monitor (e. g., Tape Loader-Monitor C, Card Loader-Monitor B, Floating 

Tape Loader-Monitor C) may be used to load a Data Conversion C routine as an independent 

program. When used as a coroutine, each of these routines functions as an integral part of the 

Simultaneous Media Conversion C package, exactly as it does in the Basic Programming System. 

As a foreground program, a Data Conversion C routine runs in the interrupt mode in conjunction 

with Interrupt Control D. Interrupt Control D allows a background program, which ideally re

quires considerable internal processing (e. g., assembly), to run in parallel with a Data Con

version C routine. 

In every operating environment, Tape-to-Printer A and C may be specialized to process 

Honeywell, IBM, or non- standard print files. A Honeywell file may contain blocked or unblocked 

fixed-length records (with or without banner characters) or variable-length records (which are 

always bannered). Each item in a Honeywell print file contains a control character to regulate 

the vertical spacing of the printer. An IBM file may also contain blocked or unblocked fixed

length records or variable-length records. IBM print records are unbannered, and the vertical 

spacing control character is optional. Non-standard print files do not conform to either 

Honeywell or IBM file specifications. Non-standard print files may contain only fixed-length 

records, and their constituent items must not include vertical spacing control characters. 

In every operating environment, Card-to- Tape A and C may be specialized to generate 

Honeywell, IBM, or non-standard card-image files. The data records of all three types of 

files contain fixed-length items, either blocked or unblocked. A Honeywell file always begins 

with a header label record and ends with a trailer label record. Honeywell records may be 

bannered or unbannered. For IBM files, headers and trailers are optional. When headers 

and trailers are generated for IBM card-image files, they are delineated on tape by IBM tape

mark records. Non- standard card-image files do not conform to either Honeywell or IBM 

file specifications. Headers and trailers are optional for non-standard files. Non-standard 

records may be bannered or unbannered. The card-to-tape routine may be directed to include 

control characters at the end of each item in any type of file; however, this option is usually 

selected for Honeywell files. 

Similarly, the tape-to-punch routine may be specialized to produce a card deck from a 

Honeywell, IBM, or non- standard punch-image file. These three types of files are identical 

in structure to the three card-image files described above. If the items of a Honeywell punch

image file contain control characters, Tape-to-Punch A and C is capable of interpreting these 

characters to set the punching mode automatic~lly. 
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For Card-to-Tape A and C and Tape-to-Punch A and C, several fixed-length items may 

be blocked to form one card- or punch-image record as mentioned above. Each item may com

prise more than one card image. In addition, the card (or punch) images on tape need not be 

full 80-character images. The length of the card input buffer for the card-to-tape routine is 

subject to programmer regulation, so that less than 80 columns can be read from each card. 

The length of the card output buffer for the tape-to-punch routine is likewise variable, allowing 

less than 80 columns of information to be punched on each card. 

When the routines are specialized, certain program characteristics become permanent. 

For example, if a routine is specialized to process a given file type (e. g., Honeywell) in a 

given operating environment (e. g. , foreground mode), these parameters are never changed. 

However, the parameters which characterize the structure of a given file (e. g., number of 

items per record, item length, etc.) may be modified at execution time with a control card. 

This parameter modification capability permits a routine to be specialized once and yet handle 

various formats of a given file type. 

Several other processing options may be selected at specialization time. Card-to-Tape 

A and C and Tape-to-Punch A and C may perform a sequence check on a programmer-defined 

sequence field in each item. Items out of sequence will cause the routines to execute a special 

halt or typeout. Card-to-Tape A and C and Tape-to-Punch A and C also maintain a count of 

the number of cards processed. These routines provide a user own-code exit at the end of file. 

If desired, an end-of-file own-code routine may examine and manipulate the card count. All 

Data Conversion routines provide user own-code exits to allow data to be edited before it is con

verted to the output medium. The Card-to- Tape A and C exit occur s after each card is read 

but before the image is transferred to the output (tape) buffer. The Tape-to-Punch A and C 

exit occurs after each card image is read from the input tape and move to the punch buffer, but 

before the card is punched. Similarly, the Tape-to-Printer A and C exit occurs after each print 

image is moved to the output buffer. but before the line is printed. 

The tape-to-printer routine user may bypass the printing of certain items in a file by 

defining a bypass condition in the library macro· call. The bypass condition is the presence of 

a particular programmer- specified six- bit character in a programmer- specified position within 

an item. The macro call parameters defining the bypass condition may be modified on the control 

card at execution time, so that different items may be printed from the same file in different 

runs. 

When printing IBM files, Tape-to-Printer A and C may include coding for automatically 

translating special IBM print characters to Honeywell print characters. In addition, provision 

is made for duplicating IBM channel skipping on the Honeywell Type 222 printers. 
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EQUIPMENT REQUIREMENTS 

The tape-to-printer routine requires one Type 222 or 206 Printer and one Type 204B Tape 

Unit. The card-to-tape routine requires one card reader and one Type 204B Tape unit. The 

tape-to-punch routine requires one Type 227, 224, or 214 Card Punch and one Type 204B Tape 

unit. 

A card reader must be available in order to utilize the control card option. The IBM 

Format Feature (050) and IBM Code Compatibility Feature (051) are necessary for processing 

IBM files. 

For operation in the foreground mode, one read/write channel must be available to the 

Data Conversion C routine. A Type 201000 processor must be equipped with the Program Inter

rupt Feature (012) in 'order to run a foreground program. 

The exact memory sizes for the Data Conversion A and C routines vary with each special

ization. 
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SECTION II 

TAPE-TO-PRINTER A AND C FILE FORMATS 

This section describes the three print files acceptable to the Tape-to-Printer A and C 

routine: Honeywell, IBM, and non-standard •. 

HONEYWELL FILE 

Every Honeywell print file begins with a header label record and ends with a trailer label 

record. Data records may be: 

1. Blocked or unblocked fixed-length; or 

2. Variable-length. 

Variable-length records are always bannered; the banner character is optional for fixed-length 

records. Each item in a Honeywell file contains a vertical spacing control character for the 

printer. 

Honeywell Header Label Record 

The header label record is the first record in a file. In addition to file identification data, 

~' the header label record contains parameters describing the file structure. If the specialized 

tape-to-printer routine does not include coding for parameter modification at execution time via 

a control card, the file structure parameters are extracted from the header label record of each 

file. If parameters are modified using a control card, the file structure parameters in the 

header label record are ignored. The contents of the Honeywell header label record are 

described below. 

Characters 1-5: 

Characters 6-20: 

Characters 21-30: 

Characters 31-40: 

"'. Characters 41-42: 

.. Character s 43 -44: 

Character 45: 

Characters 46-48: 

Contain IHDR6 (octal 01 30 24 51 15), the standard 
Honeywell header label. 

Are not used. 

Contain the identifying name of the file. 

Are not used. 

Contain the item length in binary. These characters 
are irrelevant for a file of variable -length records. 

Contain the number of items per record in binary. 
These characters are irrelevant for a file of variable
length records. 

Contains a record-type indicator-
008 = variable -length records 
018 = fixed-length records 

Contain the length of the largest record in the file in 
binary. 
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Character 49: 

Character 50: 

Characters 51-76: 

Character 77: 

Character 78: 

Characters 79-80: 

Honeywell Data Records 

Is not used. 

Contains the length of the beginning-of-record control 
area, i. e., the number of characters preceding the first 
(vertical spacing) character of the first item in a record. 
As described below, this parameter is 008 for unban
nered fixed-length records, 018 for bannered fixed
length records, and 048 for variable -length records. 

Are not used. 

Contains 408 , which identifies a print file. 

Contains the number of vertical spacing control characters 
per item. This parameter must be at least 01; usually 
it is exactly 01. 

Contain the position within each item of the vertical 
spacing control character. As explained below, this 
parameter is usually 018 for fixed-length items and 03 8 
for variable-length items. 

There are two types of Honeywell print records: fixed-length and variable -length. A fixed

length record is defined as having a fixed number of fixed-length items. When the number of 

fixed-length items per record is one, the record is termed unblocked. When the number of 

fixed-length items per record is greater then one, the record is termed blocked. Honeywell 

fixed-length unblocked records (both bannered and unbannered) are illustrated in Figure 2-1. 

Honeywell fixed-length blocked records (both bannered and unbannered) are illustrated in 

Figure 2-2. 

A variable-length record is defined as having a variable number of variable-length items. 

Although the number of variable -length items in a particular variable -length record may in fact 

be one, the definition of variable -length records precludes classifying these record types as 

blocked or unblocked. There are two other format differences between fixed-length and variable

length Honeywell print records. While fixed-length records may be bannered or unbannered, 

each variable-length record always begins with a banner character, followed by three characters 

containing a binary count of the total number of characters in the record. While each item in 

fixed-length record begins with a vertical spacing control character, items in variable-length 

records begin with two characters containing a binary count of the total number of characters 

in the item, followed by the vertical spacing control character. Honeywell variable-length 

records are illustrated in Figure 2-3. 
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A. BANNER C DATA 

B. 

A. 

1ST RECORD 

C DATA 

1ST RECORD 

C = Type 206 or 222 printer vertical spacing control character 

Figure 2-1. Honeywell Fixed-Length Unblocked Records: 
a. Bannered 
b. Unbannered 

BANNER C DATA C DATA f 

..., v--' 
1ST ITEM 2ND ITEM LAST ITEM 

C 

IS1 ITEM 2ND ITEM LAST ITEM 

C = Type 206 or 222 printer vertical spacing control character 

Figure 2-2. Honeywell Fixed-Length Blocked Records: 
a. Bannered 
b. Unbannered 

I'- r r r CHARACTERS I BANNER 

I I I I I i I c I DATA 

I I I 
C 

I 
DATA 

I ! C DATA 

" " A " V V v 
BEGINNING-OF-RECORD 1ST ITEM 2ND ITEM LAST ITEM 
CONTROL AREA 

rrr: Characters 2, 3, & 4 of each record contain the total number of 
characters in the record (binary). 

ii Characters 1 & 2 of each item contain the total number of charac
ters in the item (binary). 

C = Type 206 or 222 printer vertical spacing control character 

Figure 2-3. Honeywell Variable-Length Record 
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Honeywell Trailer Label Record 

The trailer label record, which is not printed, is the last record of a Honeywell print file. 

The contents of the trailer label record are described below. 

Characters 1-5: 

Characters 6-20: 

Characters 21-30: 

Characters 31 -80: 

Contain IEOF~ (octal 01 25 46 26 15), the standard 
Honeywell trailer label. 

Are not used. 

Contain the file name. The file naIlle IllUst be identical 
to that of characters 21-30 of the header label record. 

Are not used~ 

End-of -Recorded-InforIllation Record 

An end-of-recorded-inforIllation record IllUst follow the trailer label record of the last 

file on tape. There IllUst also be at least one record, usually a second ERI record, following 

the end-of-recorded-inforIllation record. The contents of the record are described below. 

Characters 1-5: Contain lERI~ (octal 01 25 51 31 15). 

Characters 6-80: Are not used. 

IBM FILE 

Header and trailer label records are optional for an IBM print file. Data records Illay be 

fixed-length (blocked or unblocked) or variable-length. IBM records are always unbannered. 

The printer control character is optional for iteIlls in an IBM print file. 

IBM Header Label Record 

The header label record is optional. If present, header· labels are always followed by an 

IBM tape Illark (178 ), and the presence of tape Illarks IllUSt be indicated by the prograIllIller in 

paraIlleter #3 of the tape-to-printer IllacrO call (see Section V). Unlike a Honeywell header label 

record, the IBM header label record contains no relevant file structure inforIllation. ParaIlleters 

specific to the file structure are specified in the tape-to-printer Illacrocall at specialization tiIlle. 

If the Illacro call also selects the paraIlleter Illodifying control routine to be included in the tape

to-printer routine, file structure paraIlleters Illay be read froIll a control card at execution tiIlle. 

The actual contents of an IBM header label record are not processed by the tape-to-printer 

routine. 

IBM Data Records 

Like Honeywell records, IBM print records Illay be fixed-length (blocked or unblocked) or 

variable-length. If requested in the Illacro call paraIlleter #29 (see Section V), special IBM 

print-iIllage characters will be translated to corresponding Honeywell characters for proper 

printing on Honeywell equipIllent. 
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An IBM vertical spacing printer control character m.ay appear as the first character of 

either a fixed-length or a variable-length item.. When present, IBM printer control characters 

are autom.atically converted to corresponding Type 206 or 222 vertical spacing control charac

ters. The IBM control character m.ay specify vertical spacing according to channel punches in 

the carriage control paper tape for the printer. Tape-to-printer m.acro call param.eters #12, 

31, 32, 33, 34, and 35 provide com.patibility with IBM channel skipping on the Type 222 printers 

(see Section V). (Channel skipping is not available on the Type 206 printer.) 

If the item.s of an IBM print file do not contain vertical spacing control characters, m.acro 

call param.eter # 11 is used to specify fixed vertical spacing for all print item.s (see Section V). 

Note that the fixed vertical spacing param.eter m.ay be m.odified at execution tim.e by m.eans of 

the control card. 

A variable -length IBM record does not begin with a record-length count. Neither do the 

variable-length item.s within the record begin with characters specifying the item. length. In

stead, each variable-length item., except the last item. of the record, ends with an IBM record

m.ark character (728). IBM fixed-length unblocked records, fixed-length blocked records, and 

variable-length records are illustrated in Figure 2-4, 2-5, and 2-6, respectively. 

A. DATA 

1ST RECORD 2ND RECORD 3RD RECORD 

B. 

Ci = Vertical spacing control character 

Figure 2-4. IBM Fixed-Length Unblocked Records 
a. With printer control character 
b. Without printer control character 
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B. 

A. 

B. 

1ST ITEM 

I DATA DATA DATA Il DATA 

'-v-"~ '-v-" 
1ST ITEM 2ND ITEM 3RD ITEM LAST ITEM 

C i = Vertical spacing control character 

Figure 2-5. IBM Fixed-Length Blocked Record 
a. With printer control characters 
b. Without printer control character s 

DATA 1* H 
, 1'\ I 

V V 
1ST ITEM 2ND ITEM LAST ITEM 

I DATA H DATA I t I f 
"-v-''-v-'' 

1ST ITEM 2ND ITEM LAST ITEM 

C i = Vertical spacing control character 

* = Record-tnark character 

Figure 2-6. IBM Variable-Length Record 
a. With printer control characters 
b. Without printer control characters 

IBM Trailer Label Record 

The trailer label record is optional. If present, the trailer label is always imtnediately 

preceded by an IBM tape tnark and itnmediately followed by a tape tnark. The presence of tape 

tnarks tnust be indicated by the progratntner in parameter #3 of the tape-to-printer tnacro call 

(see Section V). The contents of an IBM trailer label record are not processed by the tape-to-

printer routine. 

NON -ST ANDARD FILE 

A non-standard file is one that does not confortn to either Honeywell or IBM file standards, 

for exatnple, a card-image file which is to be printed by the tape-to-printer routine. 
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Non-standard files may contain only fixed-length data records, i. e., each record must contain 

a fixed number of fixed-length items. Items of a non-standard file may not contain a vertical 

spacing control character for the printer. Therefore, the vertical spacing of non-standard 

print items is regulated by the fixed vertical spacing parameter in the tape-to-printer macro 

call, as described for IBM records. Note again that the fixed spacing parameter is subject to 

modification at execution time via the control card. 

Header and trailer label records are optional for non-standard files. When these records 

are present, their contents are not processed by the tape-to-printer routine. 

FILE SUMMARY TABLE 

Table 2-1 summarizes the elements of Honeywell, IBM, and non-standard files. 

Table 2-1. Summary of Tape-to-Printer A and C File Structures 

HONEYWELL FILE IBM FILE NON-STANDARD FILE 

Fixed-Length Variable- Fixed- Variable- Fixed-Length 
Length Length Length 

Header and S S a a a 
Trailer labels 

Banner a S N N N 
character 

Vertical print S S a a N 
control char-
acter 1 

Record-count N S N N N 
characters 2 

Item-count N S N N N 
character s 3 

Record-mark N N N S N 
character4 

Tape-mark 
records S 

N N a a N 

Key 

S = standard 
a = optional 
N = never present 

Notes ---
I. One/item. 
2. Three / record. 
3. Two/item .. 
4. One/item except last item. 
5. Follow header label record; follow and precede trailer label record. 
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SECTION III 

CARD-TO-TAPE A AND C FILE FORMATS 

This section describes the three types of card-image files generated by the Card-to-Tape 

A and C routine: Honeywell, IBM, and non-standard. 

HONEYWELL CARD-IMAGE FILE 

Every Honeywell card-image file begins with a header label record and ends with a trailer 

label record. The data records are fixed-length (blocked or unblocked) and may contain an op

tional banner character. One or more control characters may be appended to each item on the 

card-image tape. The mode of card reading and the error status of the constituent card images 

are recorded for each item in the first control character, if present. Additional control charac

ters' if added, are of no consequence to Card-to-Tape A and C. 

Honeywell Card-Image Header Label Record 

The first card in a Honeywell punched-card file is the header card. An image of the 

header card is written on tape as the 80-character header label record. The contents of the 

"-" header card and the associated header label reco,rd are listed below. 

Characters 1- 5: 

Characters 6-20: 

Characters 21-30: 

Characters 31-80: 

Honeywell Card-Image Data Records 

Contain IHDR~ (octal 01 30 24 51 15), the standard 
Honeywell header label. 

Are irrelevant to Card-to-Tape A and C. 

Contain the identifying name of the file. 

Are irrelevant to Card-to-Tape A and C. 

Data cards are converted to fixed-length, card-image records. A fixed-length record is 

defined as having a fixed number of fixed-length items. When the number of fixed-length items 

per record is one, the record is termed unblocked. When the number of fixed-length items per 

record is greater than one, the record is termed blocked. The length of an item is not con

strained by the physical size of a punched card. Items in a particular file may contain more than 

one card image. Because Honeywell files always contain header and trailer label records, the 

length of each card image on tape must be at least 80 characters. Figures 3-1 and 3-2 illustrate 

unblocked records with a single card image per item and more than one card image per item, 

respectively. Figures 3-3 and 3-4 illustrate blocked records with a single card image per item 

and more than one card image per item, respectively. 
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1st 2nd. RECORD 3rd. RECORD 

e l 
LCARD IMAGE C2 e l LCARD IMAGE C2 e l 

LCARD IMAGE C2 

ITEM ITEM ITEM 

NOTES: 1. An optional banner character may precede Honeywell records. 
2. One or more optional control characters may be appended to each item. 

Figure 3-1. Honeywell Unblocked Data Records With One Card Image Per Item 

1st. 2nd. RECORD 

e I (CARD IMAGE I····· (CARD IMAGE e l 
(CARD IMAGE I .. '" (CARD IMAGE 

NOTES: 

ITEM ITEM 

I. An optional banner character may precede Honeywell records. 
2. One or more optional control characters may be appended to each 

item. 

Figure 3-2. Honeywell Unblocked Data Records With More Than One Card Image Per Item 

1st. RECORD 2nd. RECORD 

e I (CARD IMAGE C2 (CARD IMAGE e l (CARD IMAGE C2 (CARD IMAGE 

1st. ITEM 2nd. ITEM lSI. ITEM 2nd. ITEM 

NOTES: I. An optional banner character may precede Honeywell records. 
2. One or more optional control characters may be appended to each item. 

Figure 3 -3. Honeywell Blocked Data Records With One Card Image Per Item 

151. RECORD 

e l 
(CARD \ ..... (CARD 

\ 
C2 

(CARD \ ..... (CARD 
\ 

C2 INTER- ( 
IMAGE IMAGE IMAGE IMAGE AECORo 

GAP \ , J 
v V 

lSI. ITEM 2nd. ITEM 

NOTES: I. An optional banner character may precede Honeywell records. 
2. One or more optional control characters may be appended to each item. 

Figure 3-4. Honeywell Blocked Data Record With More Than One Card Image Per Item 
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File structure paralTleters are specified either in the card-to-tape routine lTlacro call or 

on a control card at execution tilTle. Honeywell card-ilTlage records lTlay be bannered or un

bannered. The banner character to precede each record lTlay be defined by the progralTllTler in 

a lTlacro call paralTleter. By lTleans of another paralTleter, the progralTllTler lTlay request Card:

to-Tape A and C to append a control character to each itelTl of the generated card-ilTlage tape. 

The six-bit control character contains card-reading lTlodel and error inforlTlation, as follows. 

Bits 1-2: 

Bits 3.-4: 

Bits 5-6: 

Reflect the lTlode of card ilTlages in the itelTl. 
01 = transcription lTlode 
10 = norlTlal lTlode, standard code 
11 = norlTlal lTlode, special code 

Unused. 

Reflect the error status of card ilTlages in the itelTl. 
01 = One or lTlore cards were read with an illegal 

punch error. 
10 = One or lTlore cards were read with a hole 

count error. 
11 = All cards were read without error. 

When the specialized card-to-tape routine includes coding for lTlodifying parameters on a 

control card, up to eight additional control characters for each itelTl lTlay be appended after the 

first control character described above. Card-tQ-Tape A and C neither deterlTlinesnor lTlanip

ulates the contents of these additional control characters. Note that the length of an item' on 

tape includes control characters. 

Honeywell Card-IlTlage Trailer Label Record 

The last card in a Honeywell punched card file is the trailer card. An ilTlage of the trailer 

card is written on tape as the 80-character trailer label record. The card'-to-tape routine 

lTlaintains a decilTlal count of the nUlTlber of cards converted in each file. The card count is in-

corporated into the trailer label record in addition to the information punched in the trailer card. 

Note that a user own-code routine at end of file, which is described in Section vI, lTlay stOre 

or alter the card cOunt before the trailer label record is written. The contents of the trailer 

label record are described below. 

Characters 1- 5: 

Characters 6-10: 

Characters 11-20: 

Contain lEOF6 (octal 01 25 46 26 15), the st'andard 
Honeywell trailer label. 

Are irrelevant to Card-to-Tape A and C. 

Contain the decilTlal nUlTlber of cards in the file. 
Note that this field is generated by Card.to-
Tape A and C and is not punched in the trailer card~ 

1 The lTlode of card reading lTlay not vary within a given file. 
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Characters 21-30: 

Characters 31-S0: 

Contain the file name. The file name must be 
identical to that of characters 21-30 of the header 
label record. 

Are irrelevant to Card-to-Tape A and C. 

End-of-Recorded-Information Record 

An ERI card must not appear in a Honeywell input deck for Card-to-Tape A and C. The 

number of files in the input deck is a required parameter for the routine. As soon as this num

ber of files has been converted, Card-to-Tape A and C generates an SO-character end-of-re

,corded information record on tape. The contents of the end-of-recorded-information record 

are given below. 

Characters 1- 5: 

Characters 6-S0: 

End-of-Reel Record 

Contain 1ERI~ (octal 01 25 51 31 15) 

Are irrelevant to Card-to-Tape A and C. 

Card-to-Tape A and C may continue generating a Honeywell card-image file on a second 

output reel, if the end of the first reel is encountered. At the end of the first output reel, the 

routine writes an end-of-reel record followed by an ERI record. A halt for mounting the second 

tape is provided. The contents of the end-of-reel record are: 

Characters 1- 5: Contain 1EOR~ (octal 01 25 46 51 15) 

Characters 6-S0: Are irrelevant. 

IBM CARD-IMAGE FILE 

An IBM card-image file may be created with or without header and trailer label records. 

The data records are fixed-length (blocked or unblocked) and unbannered. Optional control 

characters, which are recommended for Honeywell files. may also be appended to items in IBM 

files. 

IBM Card-Image Header Label Record 

If headers and trailers are requested in the card-to-tape macro call, the first card in the 

file is written on tape as the header label record. whose length is determined by macro call 

parameter #10 (card length, see Section VI). When created, header labels must be followed by 

an IBM tape 1'llark (17S), which is requested via parameter #3 of the card-to-tape macro call (see 

Section VI). The actual contents of an IBM header card are irrelevant to Card-to-Tape A and C. 

IBM Card-Image Data Records 

Like Honeywell records, IBM card-image records are fixed-length blocked or fixed-length 

unblocked. Each item in an IBM record may contain more than one card image. The card image 

length for each file may be regulated by the programmer. For example, Card-to-Tape A and C 
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may create an IBM card-image file in which each item contains three 40-character card images 

(i. e., only 40 columns of each card are read and converted). 

File structure parameters are specified either in the card-to-tape macro call or on a 

control card at execution time. The capability of adding control characters to each item on tape, 

which is described above for Honeywell files, is also available for IBM card-image files. Note 

that control characters must be included in the item length. Figures 3-5 and 3-6 illustrate un

blocked records with a single card image per item and more than one card image per item, re

spectively. Figures 3-7 and 3-8 illustrate blocked records with a single card image per item 

and more than one card image per item, respectively. 

IBM Trailer Label Record (and/ or Trailer Card) 

Each IBM punched card file must terminate with a trailer card which identifies the end 

of file. Unlike a standard Honeywell trailer card, an IBM trailer card contains a programmer

specified trailer code. The trailer code, which is punched in columns 1 through 6, is defined 

in macro call parameter #11 and may be changed for each file on a control card. It is essential 

that no card other than the trailer card contain the trailer code in the first six columns. 

If macro call parameter #2 requests headers and trailers, an image of the trailer card 

is written on tape as the trailer label record. Tape mark records must precede and follow the 

trailer label record; this is accomplished via parameter #3. 

End-of-Recorded-Information Record 

An ERI card must not appear in an IBM input deck for Card-to-Tape A and C. The num

ber of files in the input deck is a required parameter for the routine. As soon as this number 

of files has been converted, Card-to-Tape A and C generates an end-of-recorded information 

record on tape. The composition of this record is described above for Honeywell files. 

(AI 

(Bl 

NOTE: 1. One or more optional control characters may be appended to each item. 

Figure 3-5. IBM Unblocked Data Records With One Card-Image Per Item 
(a) 80-column images 
(b) less than 80-column images 
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(A) 

(8) 

(A) 

(8) 

(A) 

(8) 

I st. ITEM / RECORD 2 nd . ITEM / RECORD . 
(CARD IMAGE '--____ ---11·· .. (CARD IMAGE 

NOTE: 1. One or more optional control charact~rs may be appended to each item. 

Figure 3-6. IBM Unblocked Data Records With More Than One Card Image Per Item 
(a) 80-column images 
(b) less than 80-column images. 

1st. RECORD 2nd. 

(CARD IMAGE C I (CARD IMAGE IMAGE C
I 

(CARD 

1ST. ITEM 2ND ITEM 1ST. ITEM 2ND. ITEM 

NOTE: 1. One or more optional control characters may be appended to each item. 

Figure 3-7. IBM Blocked Data Records With One Card Image Per Item 
(a) 80-column images 
(b) less than 80-column images 

I st. 

(CARD IMAGE (CARD IMAGE C I (CARD IMAGE (CARD IMAGE 

I ST. ITEM 2 NO. ITEM 

NOTE: 1. One or more optional control characters may be appended to each item. 

Figure 3-8. IBM Blocked Data Records With More Than One Card Image Per Item 
(a) 80-column images 
(b) less than 80-column images 
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End-of-Reel Record 

Card-to-Tape A and C m.ay continue generating an IBM card-im.age file on a second out-

put reel. if the end of the first reel is encountered. At the end of the first output reel. the 

routine writes an end-of-reel record surrounded by tape-m.ark records. followed by an additional 

readable record. A halt for m.ounting the second tape is provided. The contents of the end-of

reel record are described above for Honeywell files. 

NON-STANDARD CARD-IMAGE FILE 

A non-standard file is defined as a card-im.age file which does not conform. to either 

Honeywell or IBM file standards. Card-to-Tape A and C m.ay generate non-standard files 

with either blocked or unblocked fixed-length records. A program.m.er-defined trailer card, 

which is described above for IBM files, m.ust signal the end of each file in the input deck. 

An ERI card m.ust not appear in a non-standard input deck for Card-to-Tape A and C. 

The num.ber of files in the input deck is a required param.eter for the routine. As soon as this 

num.ber of files has been converted, Card-to-Tape A and C generates an SO-character end-of

recorded inform.ation record on tape. The com.position of this record is described above for 

Honeywell files. 

Card-to-Tape A and C m.ay continue generating a non-standard card-im.age file on a 

second output reel, if the end of the first reel is encount~red. At the end of the first output 

reel, the routine writes an end-of-reel record followed by an additional readable record. A 

halt for m.ounting the second tape is provided. The contents of the end-of-reel record are 

described above for Honeywell files. 

Header and trailer label records, tape m.arks, banner characters and control characters 

are optional for non-standard files. File structure param.eters are specified either in the card

to-tape m.acro call or on a control card at execution tim.e • 
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SECTION IV 

TAPE-TO-PUNCH A AND C FILE FORMATS 

This section describes the three types of punch-image files which are acceptable to the 

Tape-to-Punch A and C routine: Honeywell, IBM, and non-standard. 

HONEYWELL PUNCH-IMAGE FILE 

Every Honeywell punch-image file begins with a header label record and ends with a 

trailer label record. The data records are fixed-length (blocked or unblocked) and may contain 

an optional banner character. One or more control characters may follow the data characters 

within each item. If present, the first control character automatically sets the punching mode. 

Additional control characters are of no consequence to Tape -to-Punch A and C. 

Honeywell Punch-Image Header Label Record 

The header label record is the first record in a Honeywell punch-image file. In addition 

to file identification data, the header label record contains parameters describing the file 

structure. If the specialized tape-to-punch routine does not include coding for parameter modi

fication at execution time via a control card, the file structure parameters are extracted from 

the header label record of each file. If parameters are modified using a control card, the file 

structure parameters in the header label record are ignored. The Honeywell punch-image 

header label record must be constructed as follows. 

Characters 1- 5: 

Characters 6-20: 

Characters 21-30: 

Characters 31-40: 

Characters 41-42: 

Characters 43-44: 

Character 45: 

Characters 46 -48: 

Character 49: 

Character 50: 

Contain IHDR6 (octal 01 30 24 51 15), the standard 
Honeywell header label. 

Are not used by Tape-to-Punch A and C. 

Contain the identifying name of the file. 

Are not used by Tape-to-Punch A and C. 

Contain the item length in binary. (Item length 
includes control characters. ) 

Contain the number of items per record (in binary). 

Contains 018, which signifies that the file consists 
of fixed-length records. 

Contain the numbe r of characters in each record 
(in binary). 

Is not used by Tape-to-Punch A and C. 

Contains the length of the beginning-of-record 
control area, i. e., the number of characters pre
ceding the first data character in a record. This 
parameter is 008 for unbannered files and 018 for 
bannered files. 
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Characters 51-76: 

Character 77: 

Character 7S: 

Characters 79-S0: 

Are not used by Tape-to-Punch A and C. 

Contains 41S. which identifies a card-image file. 

Contains the number of control characters in each 
item. 

Contain the position within each item of the first 
control character (when character 7S f: OOS). Since 
control characters follow the data characters in 
an item. this parameter is numerically equal to 
the item length (characters 41-42) minus the number 
of control characters (character 7S). plus one. 

Honeywell Punch-Image Data Records 

Honeywell punch-image data records are identical in format to the Honeywell card-image 

data records described in Section III and illustrated in Figures 3-1 through 3-4. The salient 

structural properties of such data records are reiterated here. 

1. Records are fixed-length. either blocked or unblocked. 

2. Records may be bannered or unbannered. 

3. One item may comprise several card images. 

4. The length of card images on tape (i. e •• the length of the punch buffer) 
must be at least SO characters, since header and trailer labels are present. 

5. Each item may include up to nine control characters immediately 
following the data characters. 

If a Honeywell file contains control characters and the tape -to-punch routine is executed 

as an independent or foreground program. the first control character. automatically conditions 

the card punch. Only the two high-order bits of the first control character determine the 

punching mode; the four low-order bits are irrelevant to the routine. The significance of the 

two high-order bits of the first control character is: 

01 = transcription mode 
10 = normal mode, standard code 
11 = normal mode, special code. 

The mode of card punching cannot vary within a file. However, standard and special codes may 

be intermixed for normal mode punching. Tape-to-Punch A and C is insensitive to any control 

characters after the first. 

... 

~ 

Honeywell Punch-Image Trailer Label Record ¢ 

The trailer label record is the last record of a Honeywell punch-image file. The contents 

of the trailer label record are described below. 

Characters 1- 5: 

Characters 6-20: 

Contain lEOFA (octal 01 25 46 26 15). the standard 
Honeywell trailer label. 

Are not used. 
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Characters 21-30: 

Characters 31-80: 

Contain the file name. The file name must be 
identical to that of characters 21-30 of the header 
label record. 

Are not used. 

End-of -Recorded-Information Record 

An end-of-recorded-information record must follow the trailer label record of the last 

file on tape. There must also be at least one record, usually a second ERI record, following 

the end-of-recorded-information record. The contents of this record are described on 

page 3-4. 

End-of -Reel Record 

Tape -to-Punch A and C may process a Honeywell punch-image file which is continued 

from the first input reel to a second reel. At the end of the first input reel, there must be 

an end-of-reel record followed by an ERI record. A halt for mounting the second tape is 

provided. The contents of the end-of-reel record are described on page 3-4. 

IBM PUNCH-IMAGE FILE 

Tape-to-Punch A and C accepts IBM punch-image files with or without header and trailer 

"--"" label records. The data records are fixed-length (blocked or unblocked) and unbannered. Like 

Honeywell files, IBM punch-image files may contain control characters in each item. 

IBM Punch-Image Header Label Record 

The header label record is optional. If present, header labels are always followed by an 

IBM tape mark (178), and the presence of tape marks must be indicated by the programmer in 

parameter #3 of the tape-to-punch macro call (see Section VII). Unlike a Honeywell header 

label record, the IBM header label record contains no relevant file structure information. 

Parameters specific to the file structure are specified in the tape -to-punch macro call or on a 

control card at execution time. The actual contents of an IBM header label record are not 

proce s sed by the tape -to -punch routine. It is punched as an 80 -character card. 

IBM Punch-Image Data Records 

IBM punch-image data records are identical in structure to the IBM card-image data 

records described in Section III and illustrated in Figures 3-5 through 3-8. Punch-image 

records must be fixed-length, either blocked or unblocked. Each item in an IBM record may 

contain more than one card image. If the IBM file has header and trailer label records, the 

length of each card image on tape must be 80 characters. However, if the file does not have 

header and trailer label records, each card image may be less than 80 characters in length. 
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Tape-to-Punch A and C accepts IBM files in which each item contains control characters. File 

structure parameters are specified either in the tape-to-punch macro call or on a control card 

at execution time. The item length parameter must account for control characters, if present. 

IBM Punch-Image Trailer Label Record or Terminating Record 

If an IBM punch-image file has a header label record, a trailer label record is used to 

mark the end of file. The trailer label record must be an 80-character record surrounded by 

tape marks. The contents of such a record are immaterial. It is punched as an SO-character 

card. If header and trailer labels are absent, the programmer must define a terminating 

record to identify the end-of-file. The terminating record contains a programmer-defined 

trailer code in characters 1 through 6. The trailer code is specified in macro call parameter 

# 11 and may be modified on a control card for each file. Again, the caution that no record ex

cept the bona fide terminating record must begin with the trailer code is obvious. 

End-of -Recorded-Information Record 

An end-of-recorded-information record is not necessary to identify the end of conversion 

data on tape. As explained in Section VII, the number of files on the input tape is a required 

parameter for Tape-to-Punch A and C. An attempt to process more than this number of files 

causes automatic termination of the tape-to-punch routine. The presence or absence of an 

ERI record is irrelevant to Tape-to-Punch A and C. 

End-Of-Reel Record 

Tape-to-Punch A and C may process an IBM punch-image file which is continued from 

the first input reel to a second reel. At the end of the first input reel, there must be an end

of-reel record which is surrounded by tape-mark records, followed by an additional readable 

record. A halt for mounting the second tape is provided. The contents of the end-of-reel 

record are described on page 3-4. 

NON-STANDARD PUNCH-IMAGE FILE 

A non-standard file is defined as a punch-image file which does not conform to either 

Honeywell or IBM file standards. Tape-To-Punch A and C accepts non-standard files with 

either blocked or unblocked fixed-length records. The end of each file on tape is delineated by 

a programmer-defined terminating record, which is described above for IBM files. The number 

of files on the input tape is a required parameter for Tape-to-Punch A and C. For non-

standard files, this parameter eliminates the need for an end-of-recorded information record. 

However, an input tape containing an ERI record is still acceptable, as processing terminates 

when the specified number of files have been punched. Header and trailer label records, tape 

marks, banner characters, and control characters are optional for non-standard files. File 
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structure parameters are specified either in the tape-to-punch macro call or on a control card 

at execution time. 

Tape-to-Punch A and C may process a non-standard punch-image file which is continued 

from the first input reel to a second reel. At the end of the first input reel, there must be an 

end-of-reel record followed by an additional readable record. A halt for mounting the second 

tape is provided. The contents of the end-of-reel record are described on page 3 -4 f 
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SECTION V 

SPECIALIZING THE TAPE-TO-PRINTER ROUTINE 

Before assembly, Tape-to-Printer A and C is specialized according to the file type to be 

processed and the intended operating environment. As mentioned in the Introduction, either 

Library Processor B or Library Processor C may be used to specialize the routine. The tape

to-printer macro call is described in this section. 

PROGRAM HEADER CARD 

For operation as a Simultaneous Media Conversion A or C coroutine, Tape-to-Printer A 

and C is specialized without a program header (PROG) card and is incorporated into the Simul

taneous Media Conversion package before assembly. 

For operation as an independent or foreground program, the routine is specialized and as

sembled as a unique program whose name is assigned by the user. Therefore at specialization 

time, the macro instruction to the library processor must be preceded by a program header 

card, prepared as describ~d in the appropriate Easycoder operating procedures. 

TAPE-TO-PRINTER MACRO INSTRUCTION (CALL) 

The macro call for Tape-to-Printer A and C is coded as follows: 

EASYCODER CODING FORM 
~PR~O~B~LE~M~~========~=====;==========================~~:::~::M~E~R============~~~rr~_=-=~_======~~~G~E=~~~~_=-~ 

10 

Detailed descriptions of macro instructions, including the use of continuation cards, omission 

of parameters, and line numbering, may be found in Easycoder A Assembly System, Easycoder 

B Assembly System, and Library Processors C and D. 

The function, application, and coding of each of the macro call parameters abbreviated 

above is described in the following text. Parameters preceded by an asterisk (*) may be modi

fied by means of a control card when parameter #27 selects the control card routine. Once 

specialized, all other parameters and the resultant tape-to-printer coding are invariant. After 

~- the description, a summary of all parameters is presented in Table 5 -2. 
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Parazneter #1: File Forznat (£1fznt) 

This parazneter selects one of the three basic file forznats to be processed by the routine. 

An H is coded for Honeywell files, an I is coded for IBM files, and the parazneter value is 

oznitted for non-standard files. 

Parazneter #2: Header Labels (hdr) 

An H is coded if the first record in the file is a header label record. When the presence 

of header labels is indicated, the routine also assuznes that trailer labels are present. This 

parazneter value is oznitted when header labels are not present in the file. Note that for 

Honeywell files, this parazneter is always H. When this parazneter is H for IBM files, pa

razneter #3 znust be T (see below). 

Parazneter #3: Tape-Mark Records (tpznrk) 

For IBM and non-standard files, a T is coded if tape-znark records follow the header 

label and surround the trailer label. A parazneter value is oznitted when tape znarks are not 

present in the file. 

*Parazneter #4: Parity (par) 

An 0 (letter) is coded when the print file is written with odd parity. An E is coded for 

even parity. 

*Parazneter #5: Nuznber oi'Files (n£1) 

Two deciznal digits (01-99) are coded to specify the nuznber of files on the input tape. 

Oznission of a parazneter value iznplies that one file is present on the input tape. 

*Parazneter #6: Itezn Length (iln) 

Three deciznal digits (001-999) are coded to specify the nuznber of characters in each itezn 

(fixed-length itezns only). For variable-length itezns, this parazneter is oznitted. For all 

Honeywell files, this parazneter is also oznitted, since the itezn length appears in the header 

label of each fixed-length-record file. 

*Parazneter #7: Nuznber of Itezns (ni) 

Two deciznal digits (01-99) are coded to specify the nuznber of itezns per record (fixed

length records only). For variable-length records, this parazneter is oznitted. For all 

Honeywell files, this parazneter is also oznitted, since the itezn length appears in the header 

label of each fixed-length-record file. 
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*ParaIneter #8: Bypass Position (byp) 

If the iteIn bypass option is selected, three deciInal digits (001-999) are coded to specify 

the character position within each iteIn which will be tested for the bypass character by the tape

to-printer routine. If, upon testing, this character position is found to contain the bypass charac

ter specified in paraIneter #9, the iteIn is not printed. When the bypass option is not desired, 

this paraIneter is oInitted. 

*ParaIneler #9: Bypass Character (byc) 

When the bypass option is selected, any six-bit alphanuIneric character Inay be coded for 

this paraIneter to designate the bypass character. Detection of the bypass character in the by

pass position (paraIneter #8) of an iteIn causes the iteIn to be exeInpted froIn printing. 

*ParaIneter #10: Line Length (lIn) 

Three deciInal digits (001 -132) are coded to specify the InaxiInuIn character length of each 

printed line. OInission of a paraIneter value iInplies a line length of 120 characters. When iteIn 

length exceeds line length, lines of InaxiInuIn length are printed single -spaced for the iteIn, until 

the last line of the iteIn is printed. After printing of the iteIn is cOInpleted, norInal vertical 

spacing is executed according to either a control character within the iteIn or paraIneter #11. 

*ParaIneter #11: Fixed Spacing (fxd) 

This paraIneter causes a fixed vertical spacing to be executed for all iteIns of a file, in

stead of executing vertical spacing according to a printer control character at the beginning of 

each iteIn. If fixed spacing is desired, the Hollerith code for a Type 222 printer control charac

ter is coded for this paraIneter. Type 222 printer control characters (PDT control character 

C3) are listed in Table 5-1. 

As an exaInple, the Type 222 control character 228 specifies skipping to head of forIn if 

end of forIn is sensed, and otherwise spacing two lines. The Inacro call paraIneter for such a 

fixed spacing would be coded B, the Hollerith equivalent of 22
8

• The Inost frequently coded 

values for fixed spacing paraIneters are listed below. 

Fixed Spacing 

Print, skip to head of 
forIn if end of forIn is 
sensed, otherwise space: 

1 line . 
2 lines 
3 lines 
4 lines 
5 lines 
6 lines 
7 lines 
8 lines 
9 lines 
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ParaIneter #11 (Hollerith) 

A 
B 
C 
D 
E 
F 
G 
H 
I 



1 

Fixed Spacing 

Print and space: 
1 line 
2 lines 
3 lines 
4 lines 
5 lines 
6 lines 
7 lines 
8 lines 
9 lines 

Parameter #11 (Hollerith) 

1 
2 
3 
4 
5 
6 
7 
8 

9 

Table 5 -1. Line Spacing Characters for Type 222 Printers 

Control Character C3 
Configuration Interpretation 

OOnnnn 
1 

Print, then space the number of lines specified bynnnn (0-15). 

01nnnn 
1 

Print, then space to channel one of the format tape (HOF), if 
channel two of the format tape (EOF) is sensed; otherwise, space 
the number of lines specified by nnnn (0-15). 

Ilnnnn 
1 

Do not print; space the number of lines specified by nnnn (0-15). 
~ - - -- ---- --- -- -- ---

100xxx Print, then space to channel xxx. 

101xxx Do not print; space to channel xxx. 

000 2 Channel 3 

001 2 Channel 4 

010 2 Channel 5 

011 Channel 1 (Head of form) 

100 2 Channel 6 

101 2 Channel 7 

1102 Channel 8 

III Channel 1 (Head of form) 

For the Type 206 printer, nnnn may not be 0000. 

2Not available with the Type 206 printer. 

When a value is coded for this parameter, the specified fixed spacing overrides the printer 

control character in each item, if present. If fixed spacing is not desired, this parameter is 

omitted, and it is assumed that each item in the file contains a printer control character. When 

the items in a file (IBM or non-standard) do not contain printer control characters, this parame

ter must be specified. 
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Parameter #12: Carriage Control Compatibility (cc) 

For IBM files only, a C is coded for this parameter value when simulation of IBM channel 

skipping is desired. The resultant coding translates those IBM printer control characters which 

specify channel skipping to Honeywell control characters which cause skipping to the same channel 

punch. Note that an IBM control character which specifies skipping to a punch in channel 2, 9, 

10, 11, or 12 of the carriage control tape cannot be translated to a corresponding Honeywell con

trol character. For such a case, each IBM channel in the group 2, 9, 10, 11, and 12 for which 

channel skipping is specified must be assigned a corresponding Honeywell channel number. The 

equivalent Honeywell channel number may be 1 (head of form), 3, 4, 5, 6, 7, or 8, A Type 222 

carriage control tape is prepared, such that for every punch in the IBM tape in channel 2, 9, 10, 

11, or 12, there is a punch in the equivalent Honeywell channel at the same tape position. The 

Honeywell equivalents of IBM channels 2, 9, 10, 11, and 12 are defined in macro call parame

ters #31, 32, 33, 34, and 35, respectively. 

For example an IBM printer control character might specify skipping to the punch in IBM 

channel 2, which in turn might be line 50 on a printer form. Parameter #31 assigns IBM channel 

2 a Honeywell equivalent, say channel 3 on the Type 222 paper tape loop. The programmer 

prepares a Type 222 carriage control paper tape in which channel 3 contains a punch at line 50 

of the printer form. The carriage control simulation coding summoned by parameter # 12 will 

translate the IBM character specifying skipping to channel 2 to a Honeywell character specifying 

skipping to channel 3. 

Parameter #13: End-of-File Action (en) 

This parameter determine's the action taken by the routine after processing each fiTe. If 

an S is coded, the routine halts at the end of file. If a T is coded, the routine types END FILE t 

at the console typewriter (where t=logical number of the input tape) and stalls awaiting further 

instructions. If the type-and-stall procedure is selected, parameter #14 is used to specify the 

output address of the console typewriter. If a value for parameter #13 is omitted, all files 

are processed without intervention. The operating procedures associated with eaGh end-of-file 

action are described in Section VIII. 

Parameter #14: Typewriter Control Address (pcu) 

If parameter #13 is T, this parameter must specify the output address of the peripheral 

control (two octal digits) for the Type 220-1, -2, or -3 console typewriter. If parameter #13 is 

not T, this parameter is omitted. 
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Parameter #15: Operating Mode (mde) 

This parameter selects one of the operating environments described in the Introduction. 

To specialize the routine for operation as a foreground program, an F is coded for this parame

ter. An I is coded for operation as an independent program. An S is coded for operation as a 

Simultaneous Media Conversion A or C coroutine. 

Parameter #16: Address Mode (adm) 

For operation as an independent or foreground program (when parameter #15 is F or I), 

the digit 2, 3, or 4 is coded to specify the address mode in which the routine will be assembled. 

For operation as a coroutine (parameter #15 is S), this parameter is omitted. 

Parameter #17: Origin (org) 

For operation as an independent or foreground program, a decimal or symbolic main 

memory address is coded to specify the program origin of the routine (exactly as in the assembly 

language ORG statement). For operation as a coroutine, this parameter is omitted, as the origin 

is specified in the control routine of the Simultaneous Media Conversion package. 

Parameter #18: Read/Write Channel (rwc/dv) 

One digit (e. g., I, 2, or 3) is coded for this parameter to indicate the read/write channel 

to be used by the routine. Note that for operation in the Simultaneous Media Conversion environ

ment, the RWC number is identical to the device code for the printer (e. g., device 1 uses RWC 1). 

Parameter #19: Extra Read/Write Channel (xrwc) 

This parameter is coded when the routine operates in the independent mode (parameter # 15 

is I); it is omitted when the routine operates in any other mode. One digit (e. g., I, 2, or 3) is 

coded to specify an extra read/write channel. The extra RWC is used to overlap input tape 

reading with the printing which is executed via the channel specified in parameter #18. 

Parameter #20: Printer PCU Address (prpcu) 

The address of the printer control, two octal digits, is coded for this parameter. 

Parameter #21: TCU Address (tupcu) 

The input address of the tape control for the input tape, two octal digits, is coded for this 

parameter. 

*Parameter #22: Tape Address (tapadr) 

This parameter is coded when the routine operates in the independent or foreground mode; 
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it is omitted when the routine operates as a coroutine. One octal digit (0-7) is coded to specify 

the logical address of the input tape. 

Parameter #23: Symbolic Tag Prefix (pfx) 

Three alphanumeric characters are coded for this parameter to provide a unique prefix 

for all symbolic tags within the specialized tape-to-printer routine. Note that when two or more 

tape-to-printer routines are specialized to run together as Simultaneous Media Conversion co

routines, each routine must use a different prefix for its symbolic tags. 

Parameter #24: Own-Code Exit (own-code) 

This parameter is coded when the programmer desires the tape-~o-printer routine to 

exit to a user own-code routine each time an item is moved to the print buffer. The exit is 

made before the item is printed. When own-coding is not used, this parameter is omitted. A 

decimal address or symbolic tag, specifying the starting address of the own-code routine, is 

coded for this parameter. The same address is coded in the location field of the first instruction 

of the own-code routine. 

Own-coding must be inserted after the ?rogram header card, immediately preceding the 

tape-to-printer macro instruction. An own-code routine must contain an ORG statement to set 

the program origin for the combined own-code and tape-to-printer routine. 

NOTE: When own-coding is included, the origin parameter (#17) for the 
tape-to-printer routine must be coded with the self-reference 
symbol (,:,). 

A user's own-code routine must provide a return to the tape-to-printer routine and must 

also calculate the address of the print buffer, which is unknown until the tape-to-printer routine 

is assembled. The own-coding exit is accomplished by branching to the address specified in 

parameter #24. Following the branch instruction in the tape-to-printer routine is a NOP in

struction whose A address contains the address of the print buffer. To provide a return and to 

determine the address of the print buffer, an own-code routine might contain the coding sug

gested below. Within the tape-to-printer routine, location CM is equated to the character ad

dressing mode in which the routine is assembled, as specified in parameter #16 (2, 3, or 4). 

Location BUFAD will contain the address of the leftmost character in the print buffer. 

--
CARD I!~I LOCATION 

II oprRAT;ON-)--~--·----

OPERANDS NUMBER i CODE 

-,;;b; I 2 3 4 5 6 , , -;41::. 6263 

, I i __ ~q._._~~4L~~(Lci.un') , , , ,-
is ,Od.t"~1t.r JJ 2+ f-.-: i- ~~ - 4~~_~L_tt;..M".1.~-'---~ 

-'-----~~- C4GtC~~~u , eM ,is 41V,qf,d "+0 1: (oo.rllw ~r,lt,ft.) 
I i iM ._~JC.M4J~A t~M_ , I ~ , : I 

~At~ ~~ l;~D : : I I I 

I I 
I 

tdi:,~~ -10 'fa~ ~t;- ot"i~ter 1 I iru~rD~~ ~,f~~- . ~-.~~~~ 
I I I 

I , , ,~ 

I I eNoL ~ ___ M.~-,~~~ , , , I ~ 
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Parazneter #25: Buffer Length (bl) 

This parazneter, coded as a deciznal nuznber, specifies the nuznber of buffer locations re- -...../ 

quired to accoznznodate the largest record in any file which will be processed by the routine. 

NOTE: For processing fixed-length, non-Honeywell files without a control 
card, this parazneter znust specify the exact record length of the file 
to be printed. If a control car~ is to be used, this parazneter znay 
specify the largest record in any file to be processed. 

Parazneter #26: Adznode of Interrupt (adzni) 

This parazneter is coded only when the routine operates in the foreground znode (parazne

ter #15 is F); it is oznitted when the routine operates in any other znode. The digit 3 or 4 is 

coded to specify the addressing znode in which Interrupt Control D operates. 

Parazneter #27: Control Routine (cntrl) 

A C is coded to include in the specialized znacro a routine for znodifying parazneters at 

execution tizne. If the control routine is not desired, this parazneter is oznitted. The control 

routine extracts parazneters specific to each file frozn a control card. Note that when this pa

razneter value is C, a control card for each file znust be present at execution tizne. The pa

razneter znodifying control card is described below. Inforznation on a control card overrides 

both parazneter values specified at specialization tizne and inforznation in a Honeywell header 

label. It is iznportant to note that the control routine is not required to process varying forznats 

of Honeywell files, since parazneters specific to every Honeywell file are found in that file's 

header label. When the control routine is selected, parazneter #28 znust specify the peripheral 

address of the card reader control. 

Parazneter #28: Card Reader Control Address (crcu) 

When parazneter #27 is C, this parazneter znust specify the address of the card reader 

control (two octal digits). 

Parazneter #29: IBM Translation (trnsl) 

For IBM files only, a T is coded to include in the specialized znacro a routine for auto

znatic translation of special IBM print characters to corresponding Honeywell characters. 

For IBM files which do not require the translation feature, this parazneter is oznitted. 

*Parazneter #30: Length of Beginning-of-Record Control Area (brca) 

This parazneter specifies (in octal) the nuznber of characters at the beginning of a record 

which precede the first character of the first itezn. For unbannered files this parazneter is 00; 

for fixed-length bannered files 01; for variable-length Honeywell files 04. Oznission of this 

5-8 



param.eter im.plies a value of 00. This param.eter is usually om.itted for Honeywell files, since 

the sam.e inform.ation appears in the header label of each file. 

Param.eter #31: Honeywell Equivalent of Channel 2 (chan2) 

This and the following four param.eters are used in conjunction with param.eter #12 for 

com.patibility with IBM channel skipping. If the IBM carriage control tape contained a punch in 

channel 2, the num.ber (I, 3, 4, 5, 6, 7, or 8) of the Honeywell channel containing a correspond

ing punch is coded for this param.eter. 

Param.eter #32: Honeywell Equivalent of Channel 9 (chan9) 

Sam.e description as for param.eter #31. 

Param.eter #33: Honeywell Equivalent of Channel 10 (chanl0) 

Sam.e description as for param.eter #31. 

Param.eter #34: Honeywell Equivalent of Channel 11 (chanll) 

Sam.e description as for param.eter #31. 

Param.eter #35: Honeywell Equivalent of Channel 12 (chanI2) 

Sam.e description as for param.eter #31. 

Table 5 -2. Sum.m.ary of Tape-to-Printer A and C Macro Call Param.eters 

(Param.eters preceded by an asterisk m.ay be m.odified by m.eans of a control card) 

Param.eter Num.ber Function Coded Value 
1 

1 File form.at H = Honeywell file 
I ? IBM file 
11 = Non-standard file 

2 Header labels H = headers and trailers 
are present 

11 = no headers and trailers 

3 Tape-m.ark records T = tape-m.ark records are 
present 

11 = no tape m.arks 

4 * Parity of data records 0 = odd parity 
E = even parity 

5 * Num.ber of files on 1-99 = no. of files 
input tape 11 = one file 

6 ~, Item. length 1-999 = item. length 
11 = variable -length item.s 

Note: Not used for Honeywell 
files. 
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Table 5 -2 (cont). Summary of Tape-to-Printer A and C Macro Ca.ll Parameters 

Parameter Number Function Coded Value 
1 

7 * Number of items/record 1-99 = items / record 
fj, = variable -length records 

Note: Not used for Honeywell 
files. 

8 * Bypass position 1-999 = item position tested for " 
bypass char. 

fj, = no bypass option 

9 * Bypass character Any alphanumeric character, 
whose presence in the bypass 
position will exempt the item 
from printing. 

10 * Line length 1 -132 = length 0 f each printed 
line 

fj, = l20-character line length 

11 * Fixed spacing The Hollerith equivalent of a Type 
222 printer control character 
specifies fixed vertical spacing 
for all items. 
fj, = space according to control 

character within each item. 

12 Carriage Control C= simulation of IBM channel 
Compatibility skipping (for IBM files only. 

May require values for pa-
rameters *31-35) 

fj, = no simulation of channel 
skipping. 

13 End-of-File Procedure S = halt at end of file 
T = type message and stall 
fj, = process all files without in-

tervention 

14 Typewriter Control Address Address of the console type-
writer (two octal digits) is coded 
when parameter # 13 = T. 

15 Operating Mode F = foreground program 
S = Simultaneous Media Con-

version coroutine 
I = independent program 

16 Address Mode 2, 3, or 4. Not coded when pa-
rameter #15 = S. 

17 Origin A direct address is coded for 
for the program origin. Not 
coded when parameter #15 = S. 

18 Read/Write Channel 1, 2, 3, etc. 

19 Extra Read/ Write Channel 1, 2, 3, etc. Coded only when 
parameter #15 = 1. 
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Table 5-2 (cont). Surnrnary of Tape-to-Printer A and C Macro Call Parameters 
--~ - ~- ---- - --

Parameter Number Function Coded Value 
1 

20 Printer Control Adcir'ess Address of the printer control 
(two octal digits). 

21 Tape Control Address Input address of the tape control 
for input tape. 

22 * Input tape address Logical number of input tape (0-7). 
Not used when parameter #15 = S. 

23 Prefix Three.-character prefix for sym-
bolic tags in macro routine 

24 Own-code exit A decimal address or tag = 
beginning of own-coding routine. 
b,. = no own-coding 

25 Buffer length The decimal number of characters 
in the largest record processed. 

26 Address mode of 3 or 4 is coded when parameter 
Interrupt Control D #15=F. 

27 Control routine C = include coding for modifying 
parameters by means of acon-
trol card at execution time. 

b,. = exclude the coding 
, " ' 

28 Card Reader Control Address of the card reader con-
Address trol (two octal digits) is coded 

when parameter #27 = C. 

29 IBM translation T = automatic translation of 
special IBM print characters 

b,. = no translation 

30 * Length of beginning- Octal number of characters pre-
of-record control area ceding the first item of each 

record. 
b,. = 0 characters in the beginn-

ing-of-record control area. 

Note: Notused for Honeywell fpes. 

31 Honeywell equivalent 1, 3, 4, 5, 6, 7, or 8. 
of IBM channel 2 

32 Honeywell equivalent l, 3, 4, 5, 6, 7, or 8. 
of IBM channel 9 

33 Honeywell equivalent 1, 3, 4, 5, 6, 7, or 8. 
of IBM channel 10 

34 Honeywell equivalent 1, 3, 4, 5, 6, 7, or 8. 
of IBM channel 11 

35 Honeywell equivalent 1, 3, 4, 5, 6, 7, or 8. 
of IBM channel 12 

1 
The symbol b,. means that a parameter value is omitted from the coding, not that a blank is 
actually coded as a value. 
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EXAMPLES OF TAPE-TO-PRINTER A AND C MACRO INSTRUCTIONS 

Example I (Figure 5-1) 

In this exa:mple, the routine is specialized to operate as an independent progra:m and to 

process Honeywell files containing records of up to 500 characters. File structure infor:mation 

is to be obtained fro:m a control card for each file. The card reader control address is 41. 

Vertical spacing is to be executed according to the printer control character within each ite:m. 

Assu:me that only one file is present on the input tape. The routine is to be asse:mbleci in two

character addressing :mode, with the progra:m origin at location 300. The printer control, whose 

address is 02, will use RWC 2. The input tape, logical drive 1 on tape control 40, is to use RWC \ 

3 as an extra read/write channel. The prefix for tags in the specialized routine is XXX. 

EASYCODER 
COOING FORM 

PROBLEM PROGRAMMER DATE PAGE OF 

CARD H LOCATION 
OPERATION 

OPERANDS NUMBER CODE 

, 2 :3 4,5 6 7 • 1415 2021 6263 00 

I~rli r,1 C fA.A. ~,TP.V.f:T iH .. ~ .il. 

"I" "2e 
, 

It; 5.1 ,2.?ldfJ. .2. ,,~ . . d1 .... 11'- .. 4. .Xt~ .... SMI.. 
IUIi JJl31l 12.7. ~ At 

, 

Figure 5-1. Tape-to-Printer A and C Macro Instruct~on for Example 1 

Example 2 (Figure 5-2) 

In this exa:mple, the routine is specialized to operate as a foreground program and to 

process Honeywell files containing records of up to 500 characters. No control cards are to be 

used; file structure infor:mation is to be d~rived fro:m the header label for each file. Vertical 

spacing is to be executed according to the printer control character within each ite:m. An in

put tape .contains ten files to be processed without intervention. The routine is to be asse:mbled 

in the three -character addressing :mode, with the progra:m origin at location 1340. Assu:me that 

the addressing :mode of Interrupt Control D is also three. The address of the printer control is 

02. Read/write channel 2 is to be used. The input tape is logical drive 1 on tape control 40. 

The prefix for sy~bolic tags in the specialized routine is YYY. 

EASYCODER 
COOING FORM 

PROBLEM MER DATE PAGE OF 

CARD 1~li LOCATION 
OPERATION 

OPERANDS NUMBER K COOE 

I 213 415 6 7 • .415 2021 62 •• 00 

I~~f~ f/1(l. iiTPI'.R:T 'l.H"o HI. ~~~~~ 

!A'-"~2iL " i5 .F . . ?I . . i.~d. 2.. .~2. .A4..4 .VVY .~4jJ, ~ 
"~ 

_ .gure 5-2. Tape-to-Printer A and C Macro Instruction for Example 2 

l!.;xample 3 (Figure 5-3) 

In this exa:mple. the routine is specialized to operate as an independent progra:m and to 

process IBM print files containing records of up to 500 characters. The IBM files are written in 
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even parity with header and trailer labels and the .. ", associated tape-mark records. Vertical 

spacing is to be executed according to the printer control character at the beginning of each item. 

The printer control characters specify channel skipping. Honeywell channel 3 should be used to 

simulate skipping to IBM channel 9. IBM print characters should be translated to the same 

Honeywell characters. File structure information is to be obtained from a control card for each 

file. The card reader control address is 41. Assume that only one file is present on an input 

tape. The routine is to be assembled in two-character addressing mode, with the program 

origin at location 300. The printer control, whose address is 02, is to use read/write channel 2. 

The input tape, logical drive I on tape control 40, is to use RWC 3 as an extra read/write chan

nel. The prefix for tags in the specialized routine is XXX. 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE MGE OF - -
CARD y Ii lOCATION 

OPERATION OPERANDS NUMBER • CODE 

I 2 3 4 5 6 , . 1415 2021 .... 00 

11t6~f (tA4) $I.r.t':t<. J. .it .. T. .. E. 
l~lJ~2 

, ,2. l; ,~, ... 1 .:z.!4~ .. 2 .~ tlJ241J i ,X.)(){ .• ,~. 
~0~ 27 (' .41. ,T: •. ?: ' . 

, 

Figure 5-3. Tape-to-Printer A and C Macro Instruction for Example 3 

Example 4 (Figure 5-4) 

In this example, the routine is specialized to operate as an independent program and to 

process non-standard print files containing records of up to 500 characters. The print file is 

written with odd parity and does not include header and trailer labels. Fixed spacing is speci

fied for all items such that items are printed single-spaced, and the printer skips to the head of 

form when the end of form is sensed. File structure information is to be obtained from a control 

card for each file. The card reader control address is 41. Assume that only one file is present 

on an input tape. The routine is to be assembled in two-character addressing mode, with the 

program origin at location 300. The printer control whose address is 02, is to use RWC 2. 

The input tape, logical drive 1 on tape control 40, is to use RWC 3 as an extra read/write 

channel. The prefix for tags in the specialized routine is XXX. 

EASYCODER 
CODING FORM 

PROS E L M PROGRAMMER DATE MOE OF -
CARD III~ lOCATION 

OPERATION OPERANDS NUMBER COOE 

, 2 , . , . , . 1415 2021 ... , 
Ie II 1 ID ("\"oq) f41rp.p.R1 
Ie r, 2it' ./ ~, O. 

" Ii' i3 M ~ ~ I 2 .. ~tI." . .2..a.2._4d. 'I Tn 5'~_ 
rrllJloflL " 12.7 k; ... 41. 

Figure 5-4. Tape-to-Printer A and C Macro Instruction for Example 4 
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TAPE-TO-PRINTER A AND C CONTROL CARD 

When the routine is specialized to accept parameter modifying control cards (according to 

parameters #27 and 28), a control card for each file must be supplied at execution time. Each 

control card contains information specific to the processing of a single file. Before a file is 

processed, its associated control card is read from the card'reader in special code. Infor

mation on a control card overrides both the information contained in a Honeywell header label 

and the parameter values determined at specialization time. The order of control cards in the 

card reader must correspond to the order of files on the input tape. The last control card must 

be followed by a card punched END in columns 15 through 17. 

The format of the Tape -to -Printer A and C control card is described below. Note that 

for some control card parameters a blank field causes the previous parameter value to be re

tained, while for other parameters a blank field imparts a distinct value to the parameter. 

Therefore, a parameter which would assume an undesired value from a blank control card 

field must be specifically coded on the control card, even if the previous value of that parame

ter does not change. For example, if the line length parameter (columns 47 through 49) is 

left blank, the previous value for line length will be retained. However, assume that the 

routine is specialized to process items 100 characters long, that a control card is used for 

each file, and that the first file to be printed does contain 100-character items. The control 

card for the first file must still contain the number 100 in columns 24 through 26. If this field 

were left blank, the tape-to-printer routine would expect a variable-length file, even though 

a file of 100-character items was specified in macro call parameter #6. 

Control Card Format 

Columns 15-20: 

Columns 21-22: 
(ni) 

Columns 24-26: 
(iln) 

Columns 28-29: 

Contain $TPPRT to identify the Tape-to-Printer A and C con
trol card. 

Contain the decimal number of items per record (01-99) for 
fixed-length files only •. A blank field signifies a variable -length 
file. 

NOTE: When this field is non-blank, the item length field 
(columns 24-26) must also be non-blank. 

Contain the decimal number of characters in each item 
(001-999) for fixed-length files only. A blank field signifies 
a variable -length file. 

NOTE: When this field is non-blank, the number of items/ 
record (columns 21-22) must also be non-blank. 

Contain the position within each item of the vertical spacing 
control character. The value 1 or 3 is usually assigned to 
this parameter. A blank field causes the previous value to 
be preserved. 
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Coluznn 31: 

Coluznn 33: 
(brca) 

Coluznn 35: 
(par) 

Coluznn 37: 
(byc) 

Coluznns 39-41: 
(byp) 

Coluznn 43: 

Coluznn 45: 
(tapadr) 

Coluznns 47-49: 
(lln) 

Coluznn 51: 
(fxd) 

Coluznns 53-54: 
(nfl) 

Saznple Control Cards 

Contains the deciznal nuznber of vertical spacing control 
characters which prece.de the first data character of each 
itezn. The value 1 is usually assigned to this parazneter. 
A blank field causes the previous value to be preserved. 

Contains the deciznal nuznber of characters in the beginning
of-record control area. For unbannered files, this parazne
ter is O. For bannered fixed-length files, it is 1. For 
Honeywell variable-length files it is 4. A blank field causes 
the previous value to be preserved. Because this parazneter 
is not usually specialized in the znacrocall for a Honeywell 
file, it should be specified on the first control card for a 
Honeywell file. 

Contains a parity indicator: 
0= odd parity 
E = even parity 

A blank field signifies odd parity. 

Contains any alphanuzneric character to be used as the bypass 
character. Itezns containing the bypass character in the by
pass position will not be printed. Note that a blank field still 
constitutes a valid alphanuzneric character (ISS)' 

Contain the bypass position (1-999), 1. e., the character position 
within each itezn which will be exaznined for presence of the by
pass character. A blank field signifies that bypassing of itezns 
is not desired. 

Contains a fixed- or variable -length file type indicator: 
F = fixed-length records 
V = variable-length records 

A blank field signifies variable-length records. 

Contains the logical nuznber of the input tape (0-7). This field 
znust not be blank. 

Contain the deciznal nuznber of characters desired for the length 
of a print line (1-132). A blank field causes the previous value 
to be preserved. 

Contains the Hollerith code for the Type 222 printer control 
character to be used for fixed spacing. A blank field signifies 
that fixed spacing is not desired, and that the printer control 
character in each itezn will be honored. 

Contain the total nuznber of files on the input tape (0-99), 
including the file referenced by this control card. A blank 
field causes the previous value to be preserved. This field 
znay be non-blank only on the control card for the first file. 

Figure 5-5 illustrates a control card for an unbannered Honeywell file of 120-character 

itezns blocked four to a record. The input tape is on logical drive 1. 

Figure 5-6 illustrates a control card for a variable-length Honeywell file in which any itezn 

whose fourth character position contains a 7 should not be printed. The input tape is on logical 

drive 1. 
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Figure 5-7 illustrates a control card for a non-standard file of unblocked SO-character 

ite:ms. The file is written with odd parity. Vertical printer control for all ite:ms is fixed for 

single-spacing with skipping to the head of for:m when the end of for:m is sensed. Logical tape 

1 is the input tape. 

11'41 • ., •• IOIIIII.t4 ... IT" te Ie '''' 1M" •• "."4041. jM47_ .. IOSI sa.,. • •• TII_IO •• U Mts .. C7U .. lO 11 1271 741'511:T711: 11 10 

$TPPRT ~ 12QJ 101 f 1 

Figure 5-5. Tape-to-Printer A and C Control Card for a Fixed-Length Honeywell File 

11.415.7 •• 10111111'4 ', .. IT. rtle IUDM •• ... In .. ' ...... ""41 ..... 1051 .111,... ,.'l •• IO •• P .. " .. .ne .. 10 l' 7Z 7S 14157'lT77819 10 

~TPPRl ~3 1 ~~ f 

Figure 5-6. Tape-to-Printer A and C Control Card for a Variable-Length Honeywell File 

11 ... I', •• lOlIlallI4 " .. IT. rtlCl '"' ..... 10 .. Mil 11 " ... 40414241'- 1<- ........ IIZIIIMIIIi,.I7 ... IO.tI .... t5.~ .. 1071 nnT47!7*T778 7'110 

~TPPRT ~1 0eQJ QJe 1 

Figure 5-7. Tape-to-Printer A and C Control Card for a Non-Standard File 
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SECTION VI 

SPECIALIZING THE CARD- TO- TAPE ROUTINE 

Before assembly, Card-to-Tape A and C is specialized according to the file type to be 

processed and the intended operating environment. As mentioned in the Introduction, either 

Library Processor B or Library Processor C may be used to specialize the routine. The card

to-tape macro call is described in this section. 

PROGRAM HEADER CARD 

For operation as a Simultaneous Media Conversion A and C coroutine, Card-to-Tape A 

and C is specialized without a program header (PROG) card and is incorporated into the Simul

taneous Media Conversion package before assembly. 

For operation as an independent or foreground program, the routine is specialized and 

assembled as a unique program whose name is assigned by the user. Therefore, at special

ization time, the macro instruction to the library processor must be preceded by a program 

header card. The program header card is prepared according to the requirements of the 

Easycoder assembler which will assemble the specialized macro. 

CARD-TO-TAPE MACRO INSTRUCTION (CALL) 

The macro call for Card-to-Tape A and C is coded as follows: 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE GE OF 

CARD ~I~ LOCATION 
OPERATION 

OPERANDS NUMBER CODE 

I 2 3 4 5 • 7 • 1415 2021 62.3 

I : C I (taA.) $CD1P If I.f/l1~, .h.<tr .t.omr .k. .p.a.r. J'I,iJ il~ .n,i ~cfr m ,fl.cl\.n, 
I I C C.d. I n ef \ c I( ef,\ oc efl _ItC,LC. ~Me,., ,adln oro rwc /.d,,",. 
I I xrWc Crcu, tUQ,C.LC. taoa.dr o,tlC., own-coqe b.I CiI.q.l'li 
I I l cntrl Dad, mod,~ ban ctl 

: 

00 

Detailed descriptions of macro instructions, including the use of continuation cards, omission 

of parameters, and line numbering, may be found in Easycoder A Assemblt.System, Easycoder 

B Assembly System, and Library Processors C and D. 

The function, application, and coding of each of the macro call parameters abbreviated 

above is described in the following text. Parameters preceded by an asterisk (*) may be 

modified by means of a control card when parameter #27 selects the control card routine. Once 

specialized, all other parameters and the resultant card-to-tape coding are invariant. A tabu

lar reference for all parameters described below is presented in Table 6-1. 
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Parameter # l; File Format (flfmt) 

This parameter selects the file format which the card-to-tape routine will be capable of 

processing. An H is coded for Honeywell files, an I is coded for IBM files, and the parameter 

value is omitted for non-standard files. 

Parameter #2: Header Labels (hdr) 

This parameter is not coded for Honeywell files. If an H is c oded for this parameter, the 

first card in a file is written on tape as the 80-character header label and the trailer card is 

written as the 80-character trailer label record. If a parameter value is omitted, Card-to- Tape 

A and C creates a card-image file without headers and trailers. When this parameter is H for 

IBM files, parameter #3 must be T (see below). 

Parameter #3: Tape-Mark Records (tpmrk) 

If a T is coded for this parameter, tape-mark records are written following the header 

label record and surrounding the trailer label record. If a parameter value is omitted, no 

tape-mark records appear on the card-image tape. This parameter must be coded for IBM 

files with headers and trailers. 

'~Parameter #4: Parity (par) 

If the letter 0 is coded for this parameter, the card-image data records are written with 

odd parity. If an E is coded, the records are written with even parity. Omission of a parameter 

value implies odd parity. Note that the header and trailer label rec:;ords of IBM files are always 

written with even parity, regardless of the value of this parameter. 

'~Parameter #5: Number of Files (nfl) 

Two decimal digits (01 through 63) may be coded to specify the number of files in the input 

deck. Omission of a parameter value implies one file. 

*Parameter #6: Item Length (iln) 

Three decimaldigits (001 through 999) may be coded to specify the number of chara,cters 

in each item. As noted in Section II, several card images may constitute an item, and that the 

item length must account for any control characters appended after the data characters. Omission 

of a parameter value implies 80-character items. 

*Parameter #7: Number of Items (ni) 

Two decimal digits (01 through 63) may be coded to specify the number of items per record. 

Omission of a parameter value implies one item per record (unblocked records). 
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':'Parameter #8: Sequence Check Option (scfrm) 

Three decimal digits (00 I through 999) may be coded to specify the position within each 

item of a field upon which Card-to-Tape A and C will perform a sequence check. The sequence 

check field may be up to five characters in length, as defined in parameter #9. When an out

of-sequence item is detected, the routine executes a halt or console typeout which identifies the 

sequence error. If a value is omitted for this parameter, no sequence checks are performed. 

':'Parameter #9: Length of 'Sequence Check Field (fldln) 

If parameter #8 selects the sequence check option, parameter #9 must specify the length 

of the field to be examined for sequence error. A decimal digit from 1 to 5 may be coded for 

this parameter. If no sequence checks are to be performed, this parameter is omitted. 

':'Parameter # 1 0: Card Length (cdln) 

This parameter specifies the maximum number of characters to be read from each card 

in any file to be processed by Card-to-Tape A and C. For normal mode card reading, the card 

length parameter may be coded with a value from 01 through 80. For transcription mode read

ing, this parameter may be coded with a value from 001 through 160. Omission of a parameter 

value implies a card length of 80 characters. The card length must be 80 characters for 

Honeywell files. Because this parameter fixes the maximum length of card images on tape, a 

version of Card-to -Tape A and C to generate some files with 80-character images and some 

files with 51-character images must be specialized for a card length of 80 characters. Since 

a card image cannot be physically greater than a record on tape, the card length parameter must 

be less than or equal to the tape buffer length (parameter #25). 

':'Parameter # 11: End-of-File Check (eflck) 

For IBM and non-standard files, this parameter defines the trailer code for the terminat

ing record. Six alphanumeric (and non-blank) characters are coded for parameter # 11. In the 

input deck, a card whose first six characters match the trailer code of parameter #11 is the 

terminating record which marks the end-of-file. For Honeywell files, this parameter is omitted. 

Parameter # 12: Own-Code Exit at End of File (efloc) 

This parameter is coded when the programmer desires the card-to-tape routine to exit to 

a user own-code routine at end of file. When end-of-file own-coding is not used, this parameter 

is omitted. The value coded is the starting address of the own-code routine, written as either 

a symbolic tag or a decimal address. The same address is coded in the location field of the 

first instruction of the own-code routine. 

A second own-code exit, called the standard exit, is available to the programmer via pa

rameter #24. At assembly time, all own-coding must be inserted between the program header 
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card and the specialized card-to-tape routine. The first (or only) own-code routine must contain 

an ORG statement to set the program origin for the combined package of own-coding and the card

to-tape routine. 

NOTE: When own-coding is included, the origin parameter (#17) for the card
to-tape routine must be coded with the self-reference symbol (*). 

The own-code exit is made after the trailer card is read and error-checked, but before any 

trailer label record is written. Card-to-Tape A and C executes the own-code exit with a branch 

to the address coded for parameter #12. Immediately following the branch instruction in the 

card-to-tape routine is a NOP instruction with an A and B address. The A address is the ad

dress of the card buffer. The B address is the address of the rightmost location of a IO-charac

ter field which contains a decimal count of the number of cards processed. A memory map of 

these two instructions is given below, for the case where the card-to-tape routine is assembled 

in the three-character addressing mode. 

MEMORY 
LOCATION r-r-!L::O:.::C_--r=:....::.....!...-,...::::..:-!-!=--,......:=...:....::..-,.-=LO~C:..;+:....:4!-

@ 

The programmer using own-coding has the responsibility for providing a return to Card

to-Tape A and C. In addition, an own-code routine should be capable of extracting the addresses 

of the card buffer and card count field in a general procedure, independent of the addressing mode 

in which the card-to-tape routine is assembled. Own-:-coding and Card-to-Tape A and C may then 

be assembled together. To provide a return and to determine the addresses of the card buffer 

and the card count field, an own-code routine might contain the coding suggested below. 

EASYCODER 
CODING FORM 

p ROBLEM PROGRAMMER DATE PAGE OF 

CARD tl~ LOCATION 
OPERATION 

OPERANDS NUMBER I~ ~ CODE 

I 2 :3 4 5 6 7 • 1415 2021 .,., 90 

I I I 
IQR~ (p,.o'lrlilm Ori'lin) 

I I 1 (ef,1 od SCR EXIT+CM 7O, eflQc is P,arameier # I~ , i I SCR ,EMPA,+CM 7dJ eM is equated.to aclmqde 
I I SCR TEMPB +CM 7.1/) 
i I al\ ADCONA .TEM.PAtCM, 
I I M iADCoN 8. TEMPB+CM, 
I I TEMPA IMew Ia CDSUF 
if TEMPS MCW k6 CDC.N~ 
I I /, I ( 

10 I \ ) ) 
I i i , \ \ 

IZ I i EXI :r B 91 return ,to carct-to-tape 
13 I I CDBuF QSA 10 
" 

I I eDeN, CSA. 0 
" i I ADCoNA. IQSA. CM 
I. I I ADCONB USA CM+C~ 
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The symbolic tag CM must be written exactly as shown. Within the card-to-tape routine, 

.",-"" the specific tag CM is equated to the character addressing mode in which the routine is as

sembled, as specified in parameter #16. Location CDBUF will contain the address of the left

most character in the card buffer. Location CDCNT will contain the address of the rightmost 

location of the 10 -character card count field • 

.. Parameter #13: End-of-File Action (en) 

This parameter programs Card-to-Tape A and C for one of three procedures to be exe

cuted after each file in the input deck is converted. If a console typewriter is available, the 

letter T may be coded to specify the type-and-stall procedure. The routine will type END FILE 

t (where t = logical address of the output tape) at the console typewriter and stall to await further 

instructions from the operator. If the type-and-stall procedure is selected, parameter #14 is 

used to specify the output address of the console typewriter. If an S is coded for parameter #13, 

the routine execute s a programmed halt at the end of each file. If a value for parameter # 13 is 

omitted, there is no end-of-file action; all files are processed without intervention. The oper

ating procedures associated with each end-of-file action are enumerated in Section VIII. 

Parameter #14: Typewriter Control Address (pcu) 

If parameter #13 is not T, this parameter is omitted. If parameter #13 is T, this pa

rameter specifies the output address for the console typewriter (two octal digits). If this pa

rameter is omitted when parameter #13 is T, a peripheral control address of 078 is implied. 

Parameter #15: Operating Mode (mde) 

This parameter selects one of the operating environments described in the introduction. 

To specialize the routine for operation as a foreground program, an F is coded for this pa

meter. An I may be coded for operation as an independent program. An S is coded for operation 

as a Simultaneous Media Conversion A or C coroutine. Omission of a parameter value implies 

operation as an independent program. 

Parameter #16: Address Mode (achn) 

For operation as an independent or foreground program (when parameter #15 is F or I), 

the digit 2, 3, or 4 may be coded to set the address mode in which the routine will be assembled. 

For operation as a coroutine (parameter #15 is S), this parameter is omitted. If this parameter 

is omitted when parameter #15 is F or I, achnode 3 is implied. 

Parameter #17: Origin (org) 

For operation as an independent or foreground program, a decimal or symbolic main 

memory address may be coded to specify the program origin of the routine (exactly as in the 
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Easycoder ORG statement). For operation as a coroutine (parameter #15 = S), this parameter 

is omitted, as the origin is specified in the control routine of the Simultaneous Media Conversion 

package. If this parameter is omitted when parameter #15 is F or I, the program origin is 

automatically set to 1,340 (decimal). Programmers implementing one or both own-coding exits 

should review the relationship between the own-code routine origin and Card-to-Tape A and C 

origin, as noted in the description of parameter #12. 

Parameter #18: Read/Write Channel (rwc/dv) 

For operation as an independent or foreground program, one digit (e. g., 1, 2, or 3) may be 

coded for this parameter to indicate the read/write channel to be used for card reading. Ornis sion 

of a parameter value implies read/write channell (interlocked), for either of the operating en-

vironments mentioned above. For operation in the Simultaneous Media Conversion environment, 

an RWC number must be coded. Note also that the RWC number is identical to the device code 

for the card reader and to the logical address of the output tape. For example, if the number 1 

is coded when Card-to-Tape A and C runs as a coroutine, the card reader is device 1 using 

RWC I and the card-image tape is generated Gn logical d1"ive 1. 

Parameter #19: Extra Read/Write Channel (xrwc) 

When the routine operates in the independent mode (parameter #15 = I), this parameter may 

be coded to insure peripheral simultaneity. This parameter is omitted when the routine operates 

in any other mode. One digit (e. g., 1, 2, or 3) may be coded to specify an extra read/write 

channel. The extra RWC is used to overlap output tape writing with the card reading executed 

via the channel specified in parameter #18. If a parameter value is omitted, the routine trans

fers data to the output tape over the same RWC used to transfer data from the card reader. 

Parameter #20: Card Reader PCU Address (crcu) 

Two octal digits may be coded to specify the peripheral control unit address for the card 

reader. Omission of a parameter value implies an address of 41
8

, 

Parameter #21: TCU Address (tupcu) 

Two octal digits may be coded to specify the output address of the tape control unit for the 

output tape. Omission of a parameter value implies an address of 00
8

, 

implies an output tape address of logical 1, for either of the operaing environments mentioned 

above. For operation in the Simultaneous Media Conversion environment, this parameter is omitted. '-....../ 
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Parameter #23: Symbolic Tag Prefix (pfx) 

Three alphabetic characters may be coded for this parameter to constitute a unique prefix 

for all symbolic tags within the specialized card-to-tape routine. Use of this parameter prevents 

duplication of tags when own-coding is assembled with Card-to-Tape A and C. Note that when 

two or more card-to-tape routines are specialized to be assembled together as Simultaneous 

Media Conversion coroutines, each routine must use a different prefix for its symbolic tags. 

When tag prefixes are not desired, this parameter is omitted. 

Parameter #24: Standard Own-Code Exit (own-code) 

This parameter is coded when the programmer desires the card-to-tape routine to exit to 

a user own-code routine each time a card is read. The value coded is the starting address of the 

own-code routine, written as either a symbolic tag or a decimal address. The same address is 

coded in the location field of the first instruction of the own-code routine. If the standard own

code exit is not desired, this parameter is omitted. 

At assembly time, both the standard own-code routine and the end-of-file own-code routine 

(if present) must be inserted between the program header card and the specialized card-to-tape 

routine. Whichever own-code routine is first in the assembly input deck must contain an ORG 

statement to set the program origin for the combined package of own-coding and Card-to- Tape 

A and C. If present, the second own-code routine may be assembled in-line after the first 

routine, without an ORG card. The specialized card-to-tape routine should be assembled in-line 

after all own-coding. This is accomplished by insuring that the origin parameter (#17) is coded 

with the self-reference symbol (,~) at specialization time. 

The own-code exit occurs after each card is read and error-checked, but before the image 

is moved to the tape buffer. The mechanics of the standard own-code exit are identical to those 

of the end-of-file own-code exit described under parameter #12. Card-to-Tape A and C contains 

a branch to the own-code address, followed by the same NOP instruction described for parameter 

#12. The description of parameter #12 includes recommended procedures for returning from the 

end-of-file own-code routine to Card-to-Tape A and C, and for extracting the card buffer and 

card count field addresses from the NOP instruction. These procedures apply equally to the 

standard own-code routine. Note that at a standard own-code exit, the contents of the card count 

field reflect the current card count at that point in the file conversion. At the end-of-file own-code 

exit, the card count field contains the total count of all cards processed for the file. If both own

code exits are used, they will occur in succession after the trailer card is read. 
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Parameter #25: Tape Buffer Length (bl) 

This parameter specifies the number of buffer locations required to accommodate the 

largest record in any file to be generated by the routine. The value coded may vary from 0001 

through 9999. Omission of a parameter value sets the maximum ta~e record length to 80 charac

ters. Because this permanent parameter fixes the maximum length for any record, it implies an 

upper bound for the variable parameters whiCh specify item length (#6), number of items/record 

(#7), and generation of banner characters (#30). That is, the number of buffer characters must 

always be greater than or equal to the item length times the number of items/record for un

bannered files, and this number plus one for bannered files. For example, if the buffer length is 

specialized as 120 characters, parameters may not be modified on a control card to block three 

40-character items into one bannered record. Unbannered records, however, could be con-

structed with three 40-character items using this buffer length. 

Parameter #26: Adrnode of Interrupt (admi) 

This parameter is coded only when the routine operates in the foreground mode (parameter 

#15 is F); it is omitted when the routine operates in any other mode. The digit 3 or 4 is coded 

to specify the addressing mode in which Interrupt Control D is assembled. 

Parameter #27: Control Routine (cntrl) 

A C is coded to include in the specialized macro a routine for modifying parameters at 

execution time. If the control routine is not desired, this parameter is omitted. The control 

routine extracts parameters specific to each file from a control card. Note that when this pa

rameter is C, a control card must precede each file to be converted. The parameter-modifying 

control card is described on page 6-14. Information on a control card overrides parameter 

values specified at specialization time. 

~'Parameter #28: Padding Character (pad) 

In the event that the last record in the card-image file would not contain the prescribed 

number of fixed-length items, the routine is capable of padding the short record to preserve the 

fixed-length file structure. Records are automatically padded with the alphanumeric character 

coded for this parameter. If the padding is not desired, this parameter is omitted. 

'~Parameter #29: Card Reading Mode (mode) 

This parameter selects the card reading mode during conversion. The following octal 

numbers may be coded: 

26 = normal mode, special code 
27 = normal mode, standard code 
25 = transcription mode. 

Omission of a parameter value implies normal mode and special code. The same card reading 

mode remains in effect for the conversion of an entire file.-----'" 
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*Parameter #30: Banner Character (ban) 

To create a bannered file, the programmer defines a banner character by coding any alpha

betic character for this parameter. The banner character will precede the first data character 

of each record on the output tape. If this parameter is omitted. an unbannered file is generated. 

Recall that the buffer length (parameter #25) must be set up to accommodate bannered records. 

'~Parameter #31: Control Characters (ctl) 

This parameter selects the control character option described in Section III. If a C is coded, 

.j the routine appends to the data portion of each item a control character containing card reading 

mode and error information. The item length must include the control character. If a parameter 

value is omitted, no control characters are generated. 

The parameter-modifying control card for Card-to- Tape A and C has provision for request

ing up to eight control characters in addition to the first control character generated by the 

routine. To include these additional control characters in the output items, the programmer 

must first define buffer length and item length on the control card so as to reserve space for the 

desired number of control characters in each item. Next, via own-coding exits, the programmer 

must move his additional control characters for each item into the output buffer; Card-to-Tape 

A and C supplies only the first control character. 

Table 6-1. Summary of Card-to-Tape A and C Macro Call Parameters 

(Parameters preceded by an asterisk may be modified by means of a control card. ) 

Parameter Number Function Coded Value 
1 

1 File format H = Honeywell file 
I = IBM file 
6 ::: Nonstandard file 

2 Header labels H = The first card is written as the header 
label record and the trailer card is 
written as the trailer label record. 

6 = The file is created without headers and 
trailers. 

NOTE: Not used for Honeywell files. 

3 Tape-mark records T = Write tape-mark records following header 
header label and surrounding trailer 
label. 

6 = No tape marks. 

NOTE: Not used for Honeywell files. 

4 *Parity of data records Oor6 = odd parity 
E = even parity 

5 *Number of files in the 1-63 = no. of files 
input deck 6. = one file 
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Table 6-1 (cont). Summary of Card-to-Tape A and C Macro Call Parameters 

(Parameters preceded by an asterisk may be modified by means of a control card. ) 

Parameter Number Function Coded Value 
1 

6 *Item length 1-999 = item length 
t::. = 80-character items 

7 *Number of items/ 1-63 = items/record 
record t::. = one item/record (unblocked) 

8- *Sequence check 1-999 = Perform a sequence check at this 
character position within each item. 

t::. = No sequence check. 

9 *Length of sequence 1-5 = no. of characters in field. 
check field t::. = No sequence check. 

·10 *Maximum number of 1-80 (for normal mode) or 
characters read from 1-160 (for transcription mode) = no. of 
each card characters. 

t::. = 80 characters 

NOTE: Must be > 80 for Honeywell files. 
11 *End-of-file check Six characters are coded to define the trailer 

code for the terminating record. 

NOTE: Not used for Honeywell files. 

12 End-of-file own-code A decimal address or tag = beginning of end-
exit of-file own- code routine. 

t::. = no own-coding. 

13 End-of-file procedure S = halt at end of file 
T = type me s sage and stall 
t::. = process all files without intervention. 

14 Typewriter control Address of console typewriter (two octal 
address digits) is coded when parameter #13 = T. 

t::. = 07
8

• 

15 Operating mode F = foreground program. 
S = Simultaneous Media Conversion coroutine. 
lor t::. = independent program. 

16 Address mode 2 = admode 2 
3 or t::. = admode 3 
4 = admode 4 

NOTE: Not used when parameter #15= S. 

17 Origin Decimal address or tag = program origin. 
t::. = 1340

10
. 

NOTE: Not used when parameter #15 = S. 

18 Read/write channel 1, 2, 3, etc. 
t::. = RWCl (interlocked) 

19 Extra read/write 1, 2, 3, etc. Coded only when parameter 
channel #15 = 1.. 

-
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Table 6-1 (cont). Summary of Card-to-Tape A and C Macro Call Parameters 

(Parameters preceded by an asterisk may be modified by means of a control card. ) 

Parameter Number Function Coded Value 
I 

20 Card reader control Address of card reader control (two octal 
address digits ). 

II = 41 S• 

21 Tape control address Output address of tape control for output 
tape (two octal digits). 
II = ODS, 

22 *Output tape address Logical address of output tape (0-7). 
II = logical 1. 

NOTE: Not used when parameter #15 = S. 

23 Prefix Three-character prefix for symbolic tags 
in macro routine. 
II = no prefix 

24 Own-code exit A decimal address or tag = beginning of 
own-code routine. 
II = no own-coding. 

25 Buffer length Number of characters in largest record 
written by the routine (decimal). 
II = SO characters. 

26 Address mode of 3 or 4. 
Interrupt Control D 

NOTE: Not used when parameter #15 = I or S. 

27 Control routine C = include coding for modifying parameters 
by means of 'a control card at execution 
time. 

II = exclude the coding. 

28 *Padding Any alphanumeric = padding character for 
short records. 
II = no padding 

29 *Card reading mode 26 or II = normal mode, special mode 
27 = normal mode, standard code 
25 = transcription mode 

30 ~'Banner character Any alphabetic = the banner character to 
appear at the beginning of each record. 
II = create unbannered file. 

31 *Control characters C = append a control character to each item. 
II = no control characters. 

I 
The symbol II means that a parameter value is omitted from the coding, not that a blank 
is actually coded as a value. 
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EXAMPLES OF CARD-TO-TAPE A AND C MACRO INSTRUCTIONS 

Independent Mode Card-to-Tape Routine for Honeywell Files (Figure 6-1) 

In this example, the routine is specialized to operate as an independent program and 

generate Honeywell files containing records of up to 500 characters. The control routine is 

included, so that the file structure information, sequence check option, card reading mode, and 

output tape address will be specified on a control card for each file. The macro routine is spe

cialized without tag prefixes or own-coding, and will be assembled in admode 3 with the pro

gram origin at 1,340 (decimal). The peripheral addresses of the typewriter control, card 

reader control, and tape control are octal 07, 41, and 00, respectively. The routine will use 

RWCI (interlocked) for card reading and RWC3 for tape operations. 

EASYCODER 
CODING FORM 

PROBLEM lncle pen dent Mode Hone~we..11 file - PROGRAMMER DATE PAGE OF 

CARD n OPERATION OPERANDS ! 
NUMBER LOCATION CODE 

I 2 3 4 , . 7 • 1415 2021 6263 80 

1~0Iaa! lC ltaCl) 1$,CDIP IH 
alj6!~d 2.C 1~ :3 
100i¢~3L 2.5 15.~.as .• c 

Figure 6-1. Card-to- Tape A and C Macro Instruction: 
Independent Mode - Honeywell Files 

Foreground Mode Card-to-Tape Routine for Honeywell Files (Figure 6-2) 

In this example, the routine is specialized to operate as a foreground program and gener

ate Honeywell files. No control cards are used; the routine is specialized to produce files of 

a specific format. 

The input deck contains only one file. After the file is converted, the routine will type 

a message at the console typewriter and stall. The generated card-image file will consist of 

bannered, unblocked records. The banner character is A. Each record will contain one 80-

character item, in which the eightieth character will be a control character supplied by Card

to-Tape A and C. The routine will perform a sequence check on the first five characters of each 

item. After each card is read, Card-to-Tape A and C will branch to an own-code routine at 

location TERRY. The card-to-tape routine is specialized for assembly in admode 3. Each tag 

in the specialized macro will assume the prefix MSF. Interrupt Control D will run in admode 3 

as well. The card reader has peripheral address octal 41 and will read in normal mode, special 

code. The output tape is logical 1 on tape control octal 00. The typewriter control address is 

octal 07. The routine will use RWCl (interlocked). 
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EASYCODER 
CODING FORM 

PROBLEM ForE'~tound Mode - Ho\'\e~well File PROGRAMMER DATE I'IlGE OF 

CARO y 
LOCATION 

OPERATION OPERANDS ) NUMBER ~ CODE 

12 3 4 5 6 7 • 1415 2021 .... 00 

I 1/>'1 i(Jdl l taCl) licOiP 1\1 
'r/J~ ¢¢: 2. B 1 5 T 

I!IS¢ i¢C) 3C 15 F it 
1!601~ 14C n IMSF "TERRY 'n 3 
10 ¢lo!0 !iL 30 IA c 

I I 

Figure 6-2. Card-to-Tape A and C Macro Instruction: 
Foreground Mode - Honeywell Files 

Independent Mode Card-to-Tape Routine for IBM Files (Figure 6-3) 

In this example, the routine is specialized to operate as an independent program and 

generate IBM files containing records of up to 500 characters. The control routine is included, 

so that the file structure information. sequence check option. card reading mode, and output 

tape address will be specified on a control card for each file. The macro routine is specialized 

without tag prefixes or own-coding. and will be assembled in admode 3 with the program origin 

at 1.340 (decimal). The peripheral addresses of the card reader control and tape control are 

octal 41 and 00. respectively. The routine will use RWCI (interlocked) for card reading and 

RWC3 for tape operations. 

EASYCODER 
CODING FORM 

PROBLEM I ndependpnt Mode -I BM File PROGRAMMER DATE I'IlGE OF 

CARD vl6 LOCATION 
OPERATION OPERANDS 7 NUMBER CODE 

I 2 3 4 5 6 7 8 1415 2021 .... 00 

I/J(/J!f)~ tC (tM) $CD1P Il.H •. 1,. E 
¢.0:'/J~ 2C "'1. 13, 
r.¢i¢¢ 3l 2.5 !sma! c 

I I 

Figure 6-3. Card-to-Tape A and C Macro Instruction: 
Independent Mode - IBM Files 

Independent Mode Card-to-Tape Routine for Non-Standard Files (Figure 6-4) 

In this example, the routine is specialized to operate as an independent program and 

generate non-standard files containing records of up to 500 characters. Files will be created in 

odd parity without headers and trailers. The control routine is included, so that the file structure 

information, sequence check opti?n, card reading mode. and output tape address will be speci

fied on a control card for each file. The macro routine is specialized without tag prefixes or 

own-coding, and will be assembled in admode 3 with the program origin at 1,340 (decimal). The 

peripheral addresses of the card reader control and tape control are octal 41 and 00. respectively. 

The routine will use RWCl (interlocked) for card reading and RWC3 for tape operations. 

4/20/67 6-13 



I 

EASYCODER 
COOING FORM 

;:PR~O~BL~EM::;~\ n~d~t=>:!p=:e=n~d~e~n~t==M=o=d~e=-~~~=S=t=d=n=d=a=rd=F=i=\e=====-PROG~:R:AM:M~ER~ _-=--=--=--=--=--=--=--=--=-=-~DA:::r:-E::=: ___ PAGE _OF_ 

CARD ~I~ NUMBER Ie ~ LOCATION 
12345618 

I I 

OPERATION 
CODE 

1415 

$,C01P 

25 

OPERANDS 

2021 62 '3 

c 

Figure 6-4. Card-to-Tape A and C Macro Instruction: 
Independent Mode - Nonstandard File 

CARD-TO-TAPE A AND C CONTROL CARD 

80 

When the routine is specialized to accept parameter-modifying control cards (according 

to parameters #27 and #28), a control card must precede each punched card file at execution 

time. Each control card contains information specific to the processing of a single file. Before 

a file is processed, its associated control card is read from the card reader in special code. 

Information on a control card overrides the parameter values determined at specialization time. 

The last card file must be followed by a card punched END in columns 15 through 17. 

The format of the Card-to-Tape A and C control card is described below. Note that for 

some control card parameters a blank field causes the previous parameter value to be retained, 

while for other parameters a blank field imparts a distinct value to the parameter. Therefore, 

a parameter which would assume an undesired value from a blank control card field must be 

specifically coded on the control card, even if the previous value of that parameter does not 

change. For example, if the item length parameter (columns 24 through 26) is left blank, the 

previous value for item length will be retained. The same is not true for the parity parameter. 

Assume that the routine is specialized to generate an even parity file, that a control card is used 

for each file, and that the first file will in fact be written in even parity. The control card for 

the first file must still contain the letter E in column 35. If this column were left blank, the 

card-to-tape routine would generate an odd parity file, even though an even parity file was speci

fied in macro call parameter #4. 

Control Card Format 

Columns 15-20: 

Columns 21-22: 
(ni) 

Columns 24-26: 
(iln) 

Columns 27-29: 
(cdln) 

4/20/67 

Contain $CDTP to identify the Card-to-Tape A and C con
trol card. 

Contain the decimal number of items per record (01-63). 
A blank field causes the previous value to be preserved. 

Contain the decimal number of characters in each item (in
cluding control characters), 001-999. A blank field causes 
the pre vious value to be pre se rved. 

Contain the number of characters to be read from each card: 
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Columns 27-29: 
(cont) (cdln) 

Column 31: 

Column 33: 
(ban) 

Column 35: 
(par) 

Column 37: 
(fldln) 

Columns 39-41: 
(scfrm) 

Column 43: 
(ctl) 

Column 45: 
(tapadr) 

Column 51: 
(pad) 

Columns 53-54: 
(nfl) 

Columns 56- 57: 
(mode) 

Columns 59-64: 
(eflck) 

Sample Control Cards 

OOI-OSO for normal mode reading; 
001-160 for transcription mode reading. 

A blank field causes the previous value to be preserved. 

Contains the number of control characters in each item (O.9); 
usually 0 or I. A blank field causes the previous values to be 
preserved. 

Contains the character (alphabetic) to be generated as the 
banner character for every record. A blank field causes un
bannered records to be generated. 

Contains a parity indicator: 

0= odd parity; 
E = even parity. 

A blank field signifies odd parity. 

Contains the number of characters in the field to be sequence 
checked within each item (1-5). A blank field declines the 
sequence check option. 

Contain the first character position within each item of the 
field to be sequenced checked (001-999). A blank field declines 
the sequence check option. 

Contains a C to elect the control character option (refer to 
Section III). A blank field declines the option. 

Contains the logical address of the output tape (0-7). This 
field must not be blank. 

Contains any alphanumeric character to be used as the padding 
character for filling short records. A blank field signifies that 
short records will be padded with blank characters (15

S
). 

Contain the total number of files in the input deck (OI-63), in
cluding the file referenced by this control card. A blank field 
causes the previous value to be preserved. This field may be 
non- blank only on the control card for the first file. 

Contain a card reading mode designator: 

26 = normal mode, special code; 
27 = normal mode, standard code; 
25 = transcription mode. 

A blank field causes the previous value to be preserved. 

Contain the 6-character code for identifying the end of aQ, 
IBM or nonstandard input file. These columns are blank. 
for Honeywell files. 

Figure 6-5 illustrates a control card for generating an unbannered Honeywell file with 

one Sl-character item per record. The last character in each item is a control character. 

Eighty characters are read from each card in normal mode, special code. The card-image 

tape is written on logical 2. 

• 
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Figure 6-6 illustrates a control card fo~ generating an IBM file with two IOO-character 

items per record. No control information should be added by the routine. Eighty characters 

are read from each card in normal mode, standard code. The end of the input file is marked 

by a card punched lEOFLlLl in columns 1 through 6. The card-image tape is written on logical 1. 

Figure 6 -7 illustrate s a control card for generating an odd parity non- standard file with 

one 51-character item per record. No control information should be added by the routine. Fifty

one column cards are read in normal mode and special code. The routine is directed to perform 

a sequence check on characters 48 through 51 of each item. The end of the input file is marked 

by a card punched ENDFIL in columns 1 through 6. The card-image tape is written on logical 1. 

1214'1.,"tolll'1114 " .. rr. tt ac ,, . ..... iaT .... IIU" •• 17."4044 43 I .. "' ...... ·u ...... ... I-.eo ....... ., • .ra"101I7Z7I747S1I17'11 n 10 

$COPT III 
_ 81 

'8' I 2 26 

Figure 6-5. Card-to-Tape A and C Control Card for a Honeywell File 

12 •••• ' •• 101111111 .. "fT. ttle I. 10-". ~ .... . ... • 11."404I."~ ... "' ..... 10 ••• ,.. • ... ~ ......... ".I7a"70 71 71n ?411J1T1J1 n 10 

$COTP '2 I'. '811 I 27 IEOF 

Figure 6-6. Card-to-Tape A and C Control Card for an IBM File 

121."'1'10111111" 'IItI IT " It • .. ..... "·"1_ ........ Ii ..... ...... .. "' ...... 10'151.54 • 50. ........... ... .,.. .. 1'07171117411"".,. 19 10 

$COTP _I _:II 11:11 4 _48 I 26 EN OF I L 

Figure 6-7. Card-to-Tape A and C Control Card for a Non-standard File 

4/20/67 6-16 

.. 



. 
SECTION VII 

SPECIALIZING THE TAPE-TO PUNCH ROUTINE 

Before assembly, Tape-to-Punch A and C is specialized according to the file type to be 

processed and the intended operating environment. As mentioned in the introduction, either 

Library Processor B or Library Processor C may be used to specialize the routine. The tape

to-punch macro call is described in this section. 

PROGRAM HEADER CARD 

For operation as a Simultaneous Media Conversion A or C coroutine, Tape-to-Punch A 

and C is specialized without a program header (PROG) card and is incorporated into the 

Simultaneous Media Conversion package before assembly. 

For operation as an independent or foreground program, the routine is specialized and 

assembled as a unique program whose name is assigned by the user. Therefore at specializa

tion time, the macro instruction to the library processor must be preceded by a program header 

card. The program header card is prepared according to the requirements of the Easycoder 

assembler which will assemble the specialized macro. 

TAPE-TO-PUNCH MACRO INSTRUCTION (CALL) 

The macro call for Tape-to-Punch A and C is coded as follows: 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DllTE MGE OF 

CARD I~i~ OPERATION 
OPERANDS 

, 
NUMBER LOCATION CODE 

I 2 3 4 5 • 7 • 1415 2021 .... 00 

I : I,.. (t~g) It,TPPCH flfmt .hd.r . tpITIotK .oa.r. .n,f.I i I.n. n,i .s.c,f.r m f 1.d.1.n. 
I I c cclll'l e.f\ c \( .e.,f,I 0 C ',e.f.i ,O.C.u. ,mete ,a.Clm ota. ,rwc /.Q,~. 
i I C Ixrwc cpcu tUI),CU t.aoadr nflt. own-code b\ admi 
I I w-ntrl cr c IA omod.e .... ,bin ,p.t.h.t )I,P. 

1 1 

Detailed descriptions of macro instructions, including the use of continuation cards, omission 

of parameters, and line numbering, may be found in Easycoder A Assembly System, Easycoder 

B Assembly System, and Library Processors C and D. 

The function, application, and coding of each of the macro call parameters abbreviated 

above is described in the following text. Parameters preceded by an asterisk (*) may be 

modified by means of a control card when parameter #27 selects the control card routine. 
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Once specialized, all other parameters and th~ resultant tape-to-punch coding are invariant. 

A tabular summary of all parameters described below is presented in Table 7-1. 

Parameter # 1: File Format (flfmt) 

This parameter selects the file format to be processed by the tape-to-punch routine. An 

H is coded for Honeywell files, an I is coded for IBM files, and the parameter value is omitted 

for non- standard file s. 

Parameter #2: Header Labels (hdr) 

An H is coded if the first record in the file is a header label record. When the presence 

of header labels is indicated, trailer labels must also be present. This parameter value is 

omitted when header labels are not present in the file. Note that this parameter is not coded 

for Honeywell files, as headers and trailers are standard. 

Parameter #3: Tape-Mark Records (tpmrk) 

For IBM and non-standard files, a T is coded if tape-mark records follow the header 

label and surround the trailer lable. A parameter value is omitted when tape marks are not 

present in the file. This parameter must be coded for IBM files with headers and trailers. 

~'Parameter #4: Parity (par) 

The letter E is coded for this parameter when the print-image data records are written 

with even parity. When the data records are written with odd parity, the letter 0 may be 

coded. Omission of a parameter value implies odd parity. 

'~Parameter #5: Number of Files (nfl) 

Two decimal digits (01 through 99) may be coded to specify the number of files on the 

input tape. Omission of a parameter value implies one file. 

*Parameter #6: Item Length (iln) 

Three decimal digits (001 through 999) may be coded to specify the number of characters 

in each item. Recall that the images of several cards to be punched may constitute one' item. 

The specified item length must include control characters as well as data characters. Omission 

of a parameter value implies 80-character items. Note that this parameter is not coded for 

Honeywell files, as the item length is specified in the standard header label record. 

*Parameter #7: Number of Items (ni) 

Two decimal digits (01 through 99) may be coded to specify the number of items per 

record. Omission of a parameter value implies one item per record (unblocked records). 
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Note that this parameter is not coded fQ,r Honeywell files, as the number of items per record 

is specified in the standard header label record. 

*Parameter #8: Sequence Check Option (scfrm) 

Three decimal digits (001 through 999) may be coded to specify the position within each 

item of a field upon which Tape-to-Punch A and C will perform a sequence check. The sequence 

check field may be up to five characters in length, as defined in parameter #9. When an out

of-sequence item is detected, the routine executes a halt or console typeout which identifies the 

sequence error. If a value is omitted for this parameter, no sequence checks are performed. 

*Parameter #9: Length of Sequence Check Field (fldln) 

If parameter #8 selects the sequence check option, parameter #9 must specify the length 

of the field to be examined for sequence error. A decimal digit from 1 to 5 may be coded for 

this parameter. If no sequence checks are to be performed, this parameter is omitted. 

*Parameter #10: Card Length (cdln) 

This parameter specifies the maximum number of characters to be punched in each card 

in any file to be produced by Tape-to-Punch A and C. For normal mode card punching, the 

card-length parameter may be coded with a value from 01 to 80. For transcription mode 

punching, this parameter may be coded with a value from 001 to 160. Omission of a parame

ter value implies a card length of 80 characters. The card length must be 80 characters for 

files with header and trailer label records. Because this parameter fixes the maximum length 

of output punched cards, a version of Tape-to-Punch A and C to generate some files of 80-

column cards and some files of 51-column cards must be specialized for a card length of 80 

character s. 

':CParameter #11: End-of-File Check (eflck) 

For non-standard files and for IBM files without headers and trailers, this parameter 

must define the trailer code for the terminating record. Six alphanumeric (and non-blank) 

characters are coded for this parameter. On the input tape, a record whose firs~ six charac

ters match the defined trailer code is the terminating record which identifies the end of file. 

Honeywell files always include the lEOF trailer label record to mark the end of file. 

In IBM files with trailers, the associated tape-mark records define the end of file. Conse

quently, this parameter is not used for these two file types. 

Parameter #12: Own-Code Exit at End of File (efloe) 

This parameter is coded when the programmer desires the tape-to-punch routine to exit 
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to a user own-code routine at the end of file. When end-of-file own-coding is not used, this 

parameter is omitted. The value coded is the4starting address of the own-code routine, written 

as either a symbolic tag or a decimal address. The same address is coded in the location field 

of the first instruction of the own-code routine. 

A second own~code exit, called the standard exit, is available to the programmer via 

parameter #24. At assembly time, all own-coding must be inserted between the program header 

card and the specialized tape-to-punch routine. The first (or only) own-code routine must con

tain an ORG statement to set the program origin for the combined package of own-coding and the 

tape-to-punch routine. 

NOTE: When own-coding is included, the origin parameter (#17) for the tape-to
punch routine must be coded with the self-reference symbol (,:,). 

The own-code exit is made after the trailer or terminating record is read from tape, but 

before the record is punched. Tape-to-Punch A and C executes the own-code exit by means of 

a branch to the address coded for parameter #12. Immediately following the branch instruction 

in the tape-to-punch routine is a Nap instruction with an A and B address. The A address is 

the address of the card buffer. The B address is the address of the rightmost location of a 

lO-character field which contains a decimal count of the number of cards punched. 

The programmer using own-coding has the responsibility for providing a .1 eLurn to Tape

to-Punch A and C. In addition, an own-code routine should be capable of extracting the ad

dresses of the punch buffer and card count field in a general procedure, independent of the 

addressing mode in which the tape-to-punch routine is assembled. Own-coding and Tape-to

Punch A and C may then be assembled together. To provide a return and to determine the ad

dresses of the punch buffer and the card count field, an own-code routine might contain the 

coding suggested below. 

EASYCODER 
CODING FORM 

PROBLEM PROGRAMMER DATE AIIGE OF - -
CARD I~I~ LOCATION 

OPERATION 
OPERANDS NUMBER K 

CODE 

I 2: 3 4 5 • 7 • 1415 2021 6263 so 

I IaRG- ( Pro'n ""111. Ot i9 in) 
~~ 

I I (e'floc) SCR EXI T+CM 70, efloc is. P.Q!rarneter# 12. 
i i IS.CR TEMPA +CM 7,1J. C tJ\ 'IS e~ L4~ted to, &c;j mod,e 
I I SCR TEMPS tCM .7,{15 
i I ISA ADCONA TEM.PA+CNI 
I I ISA ~OCON B TEMPBtCtII 
I I TEMPA IMew 1t1 •. CDBUF 
i I TEMPS tIICW 1<11 CDCNT 
I I /, I I 

10 I i \ ) } 

" : : ~ , \ 
12 i i EXIT 1& 1<:6 return to tape-to-:f'Mn\:.h 

I I COBUF lo.sA K3 
I. I I CDC,NT IOSA liS ,. i I IADCOMA I D,S A eM 
" I i ~DCON.B DSA ctl\tCM 
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The symbolic tag CM IllUst be written exactly as shown.- With the tape-to-punch routine, 

the specific tag CM is equated to the c~aracter addressing Illode in which the routine is as

seIllbled, as specified in paraIlleter #16. Location CDBUF will contain the address of the left

IllOst character in the card buffer. Location CDCNT will contain the address of the rightIllost 

location of the 10 -character card count field. 

ParaIlleter # 13: End-of -File Action (efl) 

This paraIlleter prograIlls Tape-to-Punch A and C for one of three procedures to be exe

cuted after each file on the input tape is punched. If a console typewriter is available, the 

letter T Illay be coded to specify the type-and-stall procedure. The routine will type END FILE 

t (where t = logical address of the input tape) at the console typewriter and stall to await further 

instructions froIll the operator. If the type-and-stall procedure is selected, paraIlleter #14 is 

used to specify the output address of the console typewriter. If an S is coded for paraIlleter # 13, 

the routine execute s a prograIllIlled halt after each file is punched. If a value for paraIlleter # 13 

is oIllitted, there is on end-of-file action; all files are processed without intervention. The 

operating procedures associated with each end-of-file disposition are enuIllerated in Section VIII. 

ParaIlleter #14: Typewriter Control Address (pcu) 

If paraIlleter # 13 is not T, this paraIlleter is oIllitted. If paraIlleter # 13 is T, this paraIlle

ter specifies the output address for the console typewriter (two octal digits). If this paraIlleter 

is oIllitted when paraIlleter #13 is T, a peripheral control address of octal 07 is used. 

ParaIlleter # 15: Operating Mode (Illde) 

This paraIlleter selects one of the operating environIllents described in the introduction. 

To specialize the routine for operation as a foreground prograIll, an F is coded for this paraIlle

ter. An I Illay be coded for operation as an independent prograIll. An S is coded for operation 

as a SiIllultaneous Media Conversion A or C coroutine. OIllission of a paraIlleter value iIllplies 

operation as an independent prograIll. 

ParaIlleter #16: Address Mode (adIll) 

For operation as an independent or foreground prograIll (when paraIlleter #15 is F or I), 

the digit 2, 3, or 4 Illay be coded to set the address Illode in which the routine will be asseIllbled. 

For operation as a coroutine (p~raIlleter #15 is S), this paraIlleter is oIllitted. If this paraIlleter 

is oIllitted when paraIlleter # 15 is F or I, adIllode 3 is used. 
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Parameter #17: Origin (org) 

For operation as an independent or fore~round program, a decimal or symbolic main 

memory address may be coded to specify the program origin of the routine (exactly as in the 

Easycoder ORG statement). For operation as a coroutine (parameter #15 = S), this parame

ter is omitted (as the origin is specified in the Simultaneous Media Conversion package). If 

this parameter is omitted when parameter # 15 is F or I, the program origin is automatically 

set to 1,340 (decimal). Programmers implementing one or both own-coding exits should 

review the relationship between the own-code routine origin and Tape-to-Punch A and C 

origin, as noted in the description of parameter #12. 

Parameter #18: Read/Write Channel (rwc/dv) 

For operation as an independent or foreground program, one digit (e. g., 1, 2, or 3) 

may be coded for this parameter to indicate the read/write channel to be used for card punch

ing. Omission of a parameter value implies read/write channell (interlocked) for either of 

the operating environments mentioned above. For operation in the Simultaneous Media Con

version environment, an RWC number must be coded. Note also that in this mode the RWC 

number is identical to the device code for the card punch and to the logical address of the in

put tape. For example, if the number 1 is coded when Tape-to-Punch runs as a coroutine, 

the card punch is device 1 using RWC 1 and the input tape is read from logical drive 1. 

Parameter #19: Extra Read/Write Channel (xrwc) 

When the routine operates in the independent mode (parameter #15 = I), this parameter 

may be coded to insure peripheral simultaneity. This parameter is omitted when the routine 

operates in any other mode. One digit (e. g., 1, 2, or 3) may be coded to specify an extra 

read/write channel. The extra RWC is used to overlap input tape reading with the card punch

ing executed via the channel specified in parameter #18. If a parameter value is omitted, the 

routine reads the input tape over the same RWC used to transfer data to the card punch. 

Parameter #20: Card Punch PCU Address (cpcu) 

Two octal digits may be coded to specify the peripheral control unit address for the card 

punch. Omission of a parameter value implies an address of octal 01. 

Parameter #21: TCU Address (tupcu) 

Two octal digits may be coded to specify the input address of the tape control unit for 

the input tape. Omission of a parameter value implies an address of octal 40. 

*Parameter #22: Tape Address (tapadr) 

When the routine operates in the independent or foreground mode, one octal digit (0 to 7) 
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may be coded to specify the logical address of the input tape. Omission of a parameter value 
~ 

implies an input tape address of logical 3 for either of the operating environments mentioned 

above. For operation in the Simultaneous Media Conversion environment, this parameter is 

omitted (refer to "Parameter #18: Read/Write Channel (rwc/dv)" above). 

Parameter #23: Symbolic Tag Prefix (pfx) 

Three alphabetic characters may be coded for this parameter to constitute a unique prefix 

for all symbolic tags within the specialized tape-to-punch routine. Use of this parameter 

prevents duplication of tags when own-coding is assembled with Tape-to-Punch A and C. Note 

that when two or more tape-to-punch routines are specialized to be assembled together as 

Simultaneous Media Conversion coroutines, each routine must use a different prefix for its 

symbolic tags. When tag prefixes are not desired, this parameter is omitted. 

Parameter #24: Standard Own-Code Exit (own-code) 

This parameter is coded when the programmer desires the tape-to-punch routine to exit 

to a user own-code routine each time a card image is read from tape. The value coded is the 

starting address of the own-code routine, written as either a symbolic tag or a decimal ad

dress. The same address is coded in the location field of the first instruction of the own-code 

routine. If the standard own-code exit is not desired, this parameter is omitted. 

At assembly time, both the standard own-code routine and the end-of-file own-code 

routine (if present) must be inserted between the program header card and the specialized tape

to-punch routine. Whichever own-code routine is first in the assembly input deck must con

tain an ORG statement to set the program origin for the combined package of own-coding and 

Tape-to-Punch A and C. If present, the second own-code routine may be assembled in-line 

after the first routine, without an ORG card. The specialized tape-to-punch routine should be 

assembled in-line after all own-coding. This is accomplished by insuring that the origin 

parameter (#17) is coded with the self-reference symbol (*) at specialization time. 

The own-code exit occurs after each image is read, error checked, and mov:ed to the 

output buffer, but before the card is punched. The mechanics of the standard own-code exit 

are similar to those of the end-of-file own-code exit described under parameter #12. Tape

to-Punch A and C contains a branch to the own-code address, followed by a NOP instruction 

with A and B address. The A address is the address of the first character of the card punch 

buffer. The B address is an address to which the programmer may return in order to bypass 

punching the card currently in the buffer. The description of parameter #12 includes recom

mended procedures for returning from the end-of-file own-code routine to Tape-to-Punch A 

and C, and for extracting the A and B addresses from the NOP instruction. These procedures 
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apply equally to the standard own-code routine. The example below is an own-code routine to 

bypass the punching of any card image with ad X in column 80. If both the end-of-file and 

standard own-code exits are used, they will occur in succession after the trailer or terminating 

record is read. 

EASYCODER 
CODING FORM 

PROBLEM P!.Cnch Bypass PROGRAMMER DATE 

N:Rn lOCATION 
OPERATION 

OPERANDS CODE 

I Z 3 .. !5 6 7 • .415 2021 I .... 
I I ( tjiq) IQRG- (prQ<;!ram origin) 
I I (own code SCR EXITtCM,7f/J, ownC0ge is ~tamete,r # f4 
j 1 is.CR TEMPA tC~.7,Ql CN\ i5 e,q,uate,q to aGlmode 
I I is,CR TEMP.Bot Ctll 7,¢ 
i I SA ADCONA.TEMPA +CM 
I I M iADeONS TEMPB+CM 
I I TEMPA lC~ (IS 4 store S",tfer Addretos i" Index \leg,1 
i I nMPB Mew ~ B'IPA.SS +CM store E.Xit Ac4c1tes'3 'In aYPASS 
I I aCE 8'fPASS •. '7'7TXl X 

10 I j EXI;r e. io! T'eturn1o,el.tnc~ c.urrel}t c.qrc:l 
1 i i 8.'fPAss a r:A tetl.lrn to, PYP.aIi$ Cutre,nt <:.arc! 

12 I i ADC.ONA OSI>. CM 
I I ADCONB OSA icNl+ct-/\ 

I. I I 

Parameter #25: Tape Buffer Length (bl) 

This parameter specifies the number of buffer locations required to accommodate the 

largest record in any file to be processed by the routine. The value coded may vary from 

OF 

00 

0001 to 9999. Omission of a parameter value sets the maximum tape record length to 80 

characters. The tape buffer length must not be less than 80 characters either when files with 

headers and trailers will be converted or when parameters will be modified with control cards. 

Parameter #26: Admode of Interrupt (admi) 

This parameter is coded only when the routine operates in the foreground mode (parame

ter #15 is F); it is omitted when the routine operates in any other mode. The digit 3 or 4 is 

coded to specify the addressing mode in which Interrupt Control D is assembled. 

Parameter #27: Control Routine (cntrl) 

A C is coded to include, in the specialized macro coding, a routine for modifying parame

ters at execution time. If the control routine is not desired, this parameter is omitted. The 

control routine extracts parameters specific to each file from a control card. Note that when 

this parameter value is C, a control card for each file must be present at execution time. The 

parameter-modifying control card is described on page 7-14. Information on a control card 

overrides both parameter values specified at specialization time and information in a Honeywell 

header label record. It is important to realize that the control routine is not required to 
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process varying fonnats of Honeywell files. Parameters specific to every Honeywell file are . 
obtained from that file's header label in the absence of the control routine. When the control 

routine is selected, parameter #28 must specify the peripheral address of the card reader 

control. 

Parameter #28: Card Reader Control Address (crcu) 

When parameter #27 is C, this parameter must specify the address of the card reader 

control (two octal digits). Omission of a parameter value implies the peripheral address 

octal 41. 

'~Parameter #29: Card Punching Mode (pmode) 

This parameter selects the card punching mode for conver sion. The following octal 

numbers may be coded: 

26 = normal mode, special code, 
27 = normal mode, standard code, 
25 = transcription mode. 

The same card punching mode remains in effect for the conversion of an entire file. 

If each item in a Honeywell punch-image file contains a control character, this charac

ter may be used to condition the card punch when the routine operates in the independent or 

foreground mode (see Section IV). To exercise the above option, this parameter is omitted, 

and the character controlling the punch is extracted from each item. 

'~Parameter #30: Length of Beginning-of-Record Control Area (ban) 

This parameter specifies the number of characters at the beginning of a record which 

precede the first data character. For unbannered files, this parameter is 0; for bannered 

files, it is 1. Omission of this parameter implies a value of O. This parameter is not used 

for Honeywell files, since the same information appears in the header label of each file. 

Parameter #31: Punch Type (pchtyp) 

This parameter specifies the Honeywell type number of the punch to be used; as follows: 

214 = Type 214- 1 or 214- 2, 
224 = Type 224, 
227 = Type 227. 

Omission of a parameter value implies the Type 227 punch. 
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Table 7-1. Summary of Tape-to-Punch A and C Macro Call Parameters 

(Parameters preceded by an asterisk may be modified by means of a control card. ) 

Parameter Number Function Coded Value l 

1 File Format H = Honeywell file 
I = IBM file 
/). = Non- standard file 

·2 Header labels 'H = headers and trailers are present. 
/). = no headers and trailers. 

~ 

1-_ NOTE: Not us~d fo_r Iiolleywell files. 

3 Tape-mark records T = tape-mark records are present. 
/). = no tape marks. 

NOTE: Not used for Honeywell files. 

4 *Parity of data records a or /). = odd parity. 
E = even parity. 

5 * Number of file s on the 1-99 = no. of files. 
input tape /). = one file. 

6 *Item length 1-999 = item length. 
/). = 80-character items. 

NOTE: Not used for Honeywell files. 

7 * Number of items per 1-99 = items per record. 
record /). = one item per record (unblocked). 

NOTE: Not used for Honeywell files. 

. 8 *Sequence check 1-999 = Perform a sequence check at this 
character position within each item. 

/). = no sequence check. 

9 '~Length of sequence 1-5 = no. of characters in field. 
check field /). = no sequence check. 

10 '~Maximum number of 1-80 (for normal mode) or 1-160 (for trans-
character s punched in cription mode) = no of characters. 
each card /). = 80 characters. 

NOTE: Must be ~ 80 for files with headers 
and trailers. 

11 * End- of-file check Six characters are coded to define the trailer 
code for the terminating record. 

NOTE: Not used for Honeywell files or for 
IBM files with headers and trailers. 

12 End-of-file own-code A decimal address or tag = be ginning of e nd-
exit of-file own-code routine. 

/). = no own-coding. 

13 End-of-file procedure S = halt at end of file. 
T = type message and stall. 
/). = process all files without intervention. 

14 Typewriter control Address of console typewriter (two octal 
unit address digits) is coded when parameter #13 = T. 

/). = 078. 
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Table 7-1 (Cont). Summary of Tape-to-Punch A and C Macro Call Parameters 

. 
Parameter Number Function .Coded Value 

1 

15 Operating Mode F = foreground program. , 
S = Simultaneous Media Conversion coroutine. 
I or A = independent program. 

16 Address Mode 2 = admode 2. 
3 orA= admode 3. 
4 = admode 4. 

NOTE: Not used when parameter #15 = S. 

17 Origin Decimal address or tag = program origin. 
A= 1,34°

10
, 

NOTE: Not used when parameter #15 = S. 

18 Read/ write channel I, 2, 3, etc. 
A= RWC 1 (interlocked). 

19 Extra read/ write I, 2, 3, etc. Coded only when parameter 
channel # 15 = I. 

A= no extra channel. 

20 Card punch control Address of card punch control (two octal 
address digits). 

A = 01
8

, 

21 Tape control address Input address of tape control for input tape 
(two octal digits). 

A = 408' 

22 *Input tape address Logical address of input tape (0-7). 
A= logical 3. 

NOTE: Not used when parameter #15 = S. 

23 Prefix Three-character prefix for symbolic tags in 
macro routine. 
A= no prefix. 

24 Own-code exit A decimal address or tag = beginning of own-
code routine (before each card is ·punched). 
A = no own-coding. 

25 Buffer length Number of characters in largest tape record to 
be read by the routine (decimal). 
A= 80 characters. 

26 Address mode of 3 or 4. 
Interrupt Control D 

NOTE: Not used when parameter #15 = lor S. 

7-11 



I 

Table 7-1 (Cont). Su:m:mary of Tape-to-Punch A and C Macro Call Para:meters 

Para:meter Nu:mber Function Coded Value 
1 

27 Control routine C = include coding for :modifying para:meters 
by :means of a control card at execution ti:me. 
6. = exclude the coding. 

28 Card reader control Address of card reader control (two octal digits 
address is coded when para:meter #27 = C. 

6. = 41
8

• 

29 *Card punching :mode 26 = nor:mal :mode, special code. 
27 = nor:mal :mode, standard code. 
25 = transcription :mode. 
6.= Control character is extracted fro:m each 
punch-i:mage ite:m. (Valid only for Honeywell 
files in independent or foreground :mode). 

30 *Length of beginning-of- Nu:mber of characters preceding first data 
record control area character in each record: 1 for bannered files, 

o or 6. = for unbannered files. 

NOTE: Not used for Honeywell files. 

31 Punch type Type nu:mber for the card punch: 
214 = Type 214-1 or 214-2, 
224 = Type 224, 
227 or 6. = Type 227. 

1 
The sy:mbol6. :means that a par:meter value is o:mitted fro:m the coding, not that a blank is 
actually coded as a value. 

EXAMPLES OF TAPE-TO-PUNCH A AND C MACRO INSTRUCTIONS 

Independent Mode Tape-to-Punch Routine for Honeywell Files (Figure 7-1) 

In this exa:mple, the routine is specialized to operate as an independent progra:m and pro

cess Honeywell punch-:-i:mage files containing records of up to 500 characters. The control 

routine is included, so that the file structure infor:mation, sequence check option, card punching 

:mode, and input tape address will be specified on a control card for each file. The :macro 

routine is specialized without tag prefixes or own-coding, and will be asse:mbled in ad:mode 3 

with the progra:m origin at 1,340 (deci:mal). The peripheral addresses of the card punch control, 

card reader control, and tape control are octal 01, 41, and 40, respectively. The routine will 

use RWCl (interlocked) for card punching on the Type 227, and will use RWC3 for tape reading. 

EASYCODER 
CODING FORM 

P ROBLEM Inde~endent Mode - \-\one~wel\ File PROGRAMMER DATE I'IIIGE OF 

CARD I~I~ LOCATION 
OPERATION OPERANDS NUMBER CODE 

I 2 3 4 • 6 7 • 1415 2021 62 63 80 

IQS!lII~ \ (tqq) IUPPCHII-i 
0.~:f/J~ 2~ lq 3 
001<bal3L 25 500 C 

Figure 7-1. Tape-to-Punch A and C Macro Instruction: Independent Mode - Honeywell Files 
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Foreground Mode Tape-to-Punch Routine for Honeywell Files (Figure 7 -2) 

In this example, the routine is specialized to operate as a foreground program and process 

Honeywell files containing records of up t~ 250 characters. No control cards are used; file 

structure information is obtained from the header label for each file. The input tape contains 

only one file. After the file has been punched, the routine will type a message at the console 

typewriter. A control character in each punch-:-image item will set the mode and code of the card 

punch. The routine will perform a sequence check on the first five characters of each item. 

Before each card is punched, Tape-to-Punch A and C will branch to an own-code routine at loca

tion EDIT. The tape-:-to-:-punch routine is specialized for assembly in admode 3. Interrupt 

Control D will run in admode 3 as well. The Type 214 card punch has peripheral address 01 

octal. The input tape is logical 3 on tape control 40 (octal). The typewriter control address is 

octal 07. The routine will use RWCl (interlocked). 

EASYCODER 
CODING FORM 

PROBLEM Fore~rol.lnd Mode - I-Ione'ilwell File PROGRAMMER DATE MGE OF - -
CARD H LOCATION 

OPERATION 
OPERANDS NUMBER CODE 

, 2 , 4 • 6 7 • 1415 2021 62 6' 10 

00 0¢. 1 C. Ctj:lc;! ) ,$.TPPCH H, 
¢J.¢ (/>1; zc 8. 1 5 
~ Qi¢ 3t \3 T F * i¢¢ ~.9I14C 2,4. EDJ T. 25.~. 3 
¢¢ ~¢:5L I~\ ,n"r 
Figure 7-2. Tape-to-Punch A and C Macro Instruction: Foreground Mode - Honeywell Files 

Independent Mode Tape-to-Punch Routine for IBM Files (Figure 7 -3) 

In this example, the routine is specialized to operate as an independent program and pro

cess IBM punch-:-image files containing records of up to 500 characters. The control routine is 

included, so that the file structure information, sequence check option, card punching mode, and 

input tape address will be specified on a control card for each file. The macro routine is 

specialized without tag prefixes or own-coding, and will be assembled in admode 3 with the pro

gram origin at 1,340 (decimal). The peripheral addresses of the card punch control, card reader 

control, and tape control are octal 01, 41, and 40, respectively. The routine will use RWCl 

(interlocked) for card punching on the Type 227, and will use R WC3 for tape reading. 

PROBLEM Inde~endent Mode -1 BM File 
CARD J fjI 

NUMBER leU LOCATION 

12145618 

OPERATION 
CODE 

1415 2021 

I$,TPPC HI r\ T E 

EASYCODER 
CODING FORM 

PROGRAMMER DATE MGE 

OPERANDS 

62 63 

Figure 7 -3. Tape-to-Punch A and C Macro Instruction: Independent Mode - IBM Files 
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Independent Mode Tape-to-Punch Routine for No.n-S~andard Files (Figure 7 -4) 
, ..,) ., " - I ' ., . , . ~ i, \ 

, "Ill,t~i~ ~~ample~ ,tile routine i~~p~cia~~ze~ to operate asan,i,ndepe[Ldentpr()gr~rl"l:andprocess 

non-sta~da:r:(t f~le~ containing records of qp to 50.~ characters." Files ar~ written in R~d pa:rJty 

with()p~ peade.pi! an~:~~ailers., The c()ntrol r~\l,~ine)'\I inc1~ped. so tlla~. the ,filtr struc,tp.~~ intpr~, 

matiQn,sequencech,~ck option, card puncllipg m9de, and input tap~add!essi wil~,be specif~ed on 
'" ", '. ',' .. 

, I 

a,~~mt:rof car,d forea,ch file. The ll'lacrQ routine is I!pecialized,witllPut tag prefi~es or oWn-cod,ipg, 

and wQl p~ assen::t,pled in admode 3 with tl~e program.origi.n atl, 34;0 (decim,al). T,hie ,pe,riphe:ral. 

ad,driers s~s pr t;h~ card punch control, card reader,control 1 and tap~ control; areoyta,l O,l,,:~,l. ,a:n4, 

40, resp,~ctiy~ly. The routine will use RWCI (iptedocked) ~or t;:ard, punching On the TY(le 1-27>, 

and wil} u,s~ RWC3 for tape r~ading. 

'EASYCODER 
CODING FORM 

~PR~O~BU~M~I~n~~=e~~e=n=d=e=n=t~M==o=d=e~-~N=o=n=-=S=t=a=n=d=8=r=~==Fi~\e~,,=;====~~~~:R~~M~ER~==========~~~T~E==~~====~~~G~E~~~~~ 
CARD y 'I' OPERATION • ' , NUMBERe ~ LOCATION CODE OPER AIIIOS 

12345678 (415 2021 ~.3 00 

Figure 7 ~4. Tape-to-Punch A and C Macro Instruction: Independent Mode - Non-I::;'tandardl;:ii~ 

TAPE-TO"':PUNCH A AND C CONTROL CARD 

,~, i Wh'en the routine is specialized to accept parameter modifying control 'cards (according 

to parameters #27 and #28), a control card for each file must be supplied at execution time. 

Each control card contains information specific to the processing of.asingle file. Befote a file"is 

proc'e~$ed, its associated control card is read from the card reader in special code. Information 

on a cohtrol card overrides both the information contained in a Honeywell header label arid the 

par:rameter values ·determined at specialization time,. 'Ilhe order oJ control cards in ,the ·card 

reader must correspond to the order of files on the input tape. The last control card'must be 

follOfwed:by· a card with'END punched in columns 15 through 17. 

"1,. 

l Th-e'!formcHbftheiTape.;to -Punch A and C ,con'trolcardis described below •. Note that: fori 

some control card parameters a blank fiel'dcauses the previous parameter v'alue tobe"retaih'ed j 

while for other parameters a blank field l~a!~~s'~f1i~,til1ct value to the parameter. Therefore, 
. ."" .. ".1 d ",., t '," . ", 

a parameter which would assume an undesire'd value from a blank' control. card field must be 
~'., 7.. :.Ir' 'I '. ' '. " • _, ' : , . ~ ," ' . • • ".' , ~' • .-";' 1 , "J,,- , 

specifically'coded on the control card, even. if; ~h.e, previous value of that parameter doe$ not" 
" '. , " • • " ' '.' ~ If<' t I 

c~ng.e.< ,FG':l'example~ if the. item length paralneter (columns 24 through. 26) isleft.blank •. the. 
. . • . "j\l"\.'." 

p~evi9us val~e for item length will be retained. However, assume that the rQ\,ltine is spelc;i~l~,~d 

to: accept ane'ven parity file, that a control card is used for each file; and th,U the first fif~r6~) 
,-' .' j , , ! /. ,<.:; J ..'~:, ,: '~.'I < ":' .' , " • • ' " ~ , J ".':' 1 

the input tape is written in even parity. The control card for the first file must still contain the 

letter E in column 35. If this column were left blank, the routine would expect an odd parity 

file, even though an even parity file was specified in parameter #4. 
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Control Card Format 

Columns 15-20: 

Columns 21-22: 
(ni) 

Columns 24- 26: 
(iln) 

Columns 27 - 29: 
(cdln) 

Column 31: 

Column 33: 
(ban) 

Column 35: 
(par) 

Column 37: 
(fldln) 

Columns 39-41: 
(scfrm) 

Column 43: 
(ctl) 

Column 45: 
(tapadr) 

Columns 53 - 54: 
(nfl) 

Columns 56-57: 
(pmode) 

Columns 59-64: 

Contain $TPPCH to identify the Tape-to-Punch A and C control 
card. 

Contain the decimal number of items per record (01-99). A 
blank field causes the previous value to be preserved. 

Contain the decimal number of characters in each item (includ
ing control characters), 001-999. A blank field causes the pre
vious value to be preserved. 

Contain the number of characters to be punched in each card: 
001-080 for normal mode punching; 
001-160 for transcription mode punching. 

A blank field signifies 80 characters. 

Contains the number of control characters in each item (0-9); 
usually 0 or 1. A blank field signifies 0 control characters. 

Contains the number of characters in the beginning-of-record 
control area: 

1 for bannered files; 
o for unbannered files. 

A blank field signifies no banner character. 

Contains a parity indicator: 
o = odd parity; 
E = even parity. 

A blank field signifies odd parity. 

Contains the number of characters in the field to be sequence 
checked within each item (1-5). A blank field eliminates the 
sequence check option. 

Contain the first character position within each item of the field 
to be sequence checked (001-999). A blank field eliminates the 
sequence check option. 

Contains a C if each punch-image item includes a control char
acter. A blank field signifies that control characters are absent. 

Contains the logical address of the input tape (0-7). This field 
must not be blank. 

Contain the total number of files on the input tape, including the 
file referenced by this control card. A blank field causes the 
previous value to be preserved. This field may be non-blank 
only on the control card for the first file. 

Contain a card punching mode designator: 
26 = normal mode, special code; 
27 = normal mode, standard code; 
25 = transcription mode. 

A blank field signifies that the punching mode will be determined 
by a control character in each item. Note that this condition is 
permissable only for Honeywell files when the routine operates as 
an independent or foreground program. Column 43 must also con
tain C. 

Contain the six-character code for identifying the end of a non
standard input file or an IBM input file without headers and trailers. 
These columns are blank for other types of files. 
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Sample Control Cards 

Figure 7-5 illustrates a control card for punching a bannered Honeywell file with one 81-

character item per record. The last character·of each item is a control character which sets 

the punching mode; the first 80 characters of each item are punched on one card. The input tape 

is logical 3. 

Figure 7 -6 illustrates a control card for punching an IBM file with two 80-character items 

per record. The file has header and trailer label records. Each item is punched on a different 

card in normal mode, standard code. The input tape is logical 2. 

Figure 7-7 illustrates a control card for punching an odd parity non-standard file with four 

51-character items per record. Each item is punched on a different card in normal mode, 

special code. The routine is directed to perform a sequence check on the first three characters 

of each item. The input tape is logical 3. The end of the input file is identified by a record 

whose first six characters are END b,.b,.b,.. 

111411,7"M»IIIZIII " .. IT ... 2Cl , .. ..... IT .... M •• 17 ... 4041 41 I'" """ ... 1051 51." •• '7 •• 10 ... 15 ... s .. t7eI.nOTI72nM181ST1'Nn 10 

$TPPCH'I 11181 I I C 3 

-
Figure 7-:-5. Tape-to-Punch A and C Control Card for a Honeywell File 

121 .. 1517"101112"'" I'lt 17 ... 2C ". .. .... 11 .... 10" ..... ." ... 4041 ....... 1<0 .................. ... ".10. liP .. as • .,.. .. lV 71 72 n 7418787718l"t 10 

$TPPCH '2 '8111 2 27 

.~ 

Figure 7-6. Tape-:-to-:-Punch A and C Control Card for an IBM File 

I a1415' 7"1011111114 " .. 11 ... II '" ~ ... ~ .... ~"""""" ...... ...... 411-"'41.1051 .S5411 ... 1-1-......... I5.C18I"lO 71n71 1411 7S 177W n 10 

$TPPCH ,4 ~51 '51 3 "I 3 26 END 

Figure 7-7. Tape-to-Punch A and C Control Card for a Non-Standard File 
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SECTION VIn 

DATA CONVERSION A AND C OPERATING PROCEDURES 

GENERAL STARTING PROCEDURE 

The Data Conversion routines do not halt after loading in any operating enviromnent. 

Therefore the terminal device associated with each routine must be initialized before the routine 

is loaded. If control cards are used, the card reader must also be initialized. For an inde

pendent or foreground program which does not use control cards, the input or output tape is 

mounted on the logical drive specified in parameter #22. For an independent or foreground pro

gram which uses control cards, the input or output tape is mounted on the logical drive specified 

in column 45 of the first control card. For a Simultaneous Media Conversion coroutine, the 

logical number of the input or output tape must be identical to the device code for the terminal 

device (parameter #18). For example, Tape-to-Printer A and C input must be on logical tape 

2 when the printer is device 2. 

USE OF CONTROL CARDS 

When the tape-:-to-:-printer or tape-to-punch routine is loaded from cards, one control card 

for each file on the input tape must immediately follow the program deck in the card reader. 

When these routines are loaded from tape, only the control cards are placed in the card reader. 

When the card-to-:-tape routine is loaded from cards, the program deck is followed by the card 

files to be converted, and each card file is preceded by its control card. 

Each file is processed as an independent entity, i. e., the end of file procedure is com

pleted before the control card for the next file is read. Note that a control card may change the 

logical address of the input or output tape. When the control card is read and a hole-count or 

illegal punch error is detected, a halt or typeout is issued. 

CONSOLE TYPEOUTS AND PROGRAMMED HALTS 

Console typeouts and associated operator actions are explained in Tables 8-1, 8-3, and 

8-5 for Tape-to-Printer A and C, Card-to-Tape A and C, and Tape-to-Punch A and C, respec

tively. Programmed halts and operator actions are explained in Tables 8-2, 8-4, and 8-6 for 

Tape-to-Printer A and C, Card-to-Tape A and C, and Tape-to-Punch A and C, respectively. 

END-OF-FILE PROCEDURE 

Parameter #13 selects one of the following three end-of-file dispositions: 

1. Type and stall. After each file is converted, the message END FILE t 
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is typed at the console typewriter (where t = logical address of input or output 
tape). The console typewriter address must be supplied in parameter #14. 
When this message is typed, the routine stalls to await an operator's typed 
response which causes either termination of the run or processing of another 
file. End-of-file options available to the operator for each operating environ
ment are explained in Table 8-1, 8-3, or 8-5. When the type-and-stall pro
cedure is selected, other communication between the routine and the operator 
is also maintained via the console typewriter. After the end-of-file typeout 
for the last file, a request by the operator to process another file (by typing 
G) will cause the input or output tape to be rewound. At this point, an inde
pendent program executes the end-of-job halt shown in Table 8-2, 8-4, or 
8-6. A foreground program or coroutine exits to Interrupt Control D or to 
the Simultaneous Media Conversion monitor, respectively. Note that when 
the type-and-stall option is not selected, all communication occurs via the 
operator's control panel, as described in Table 8-2, 8-4, or 8-6. 

2. Halt. After each file is processed, the end-of-file halt shown in Table 8-2, 
8-4, or 8-6 occurs. The operator may press the RUN button to continue 
processing the next file. Pressing the RUN button at the halt for the last 
file causes the input or output tape to be rewound. The job is terminated as 
described above. 

3. Process each file without intervention. Files are processed serially, with
out a halt or typeout after each file is converted. After conversion of the 
last file, the job is terminated as described above. 

Table 8-1. Tape-to-Printer A and C Console Messages 

Message 

: END FILE to (t = 
logical address of 
input tape 

: RD ERR to (t = 
logical address of 
input tape) 

Significance 

This message is typed 
at the end of every 
print file when pa
rameter #13 specifies 
the type-and-stall 
option. 

An uncorrectable read 
error has been en
countered. The rec-
0rd has been reread 64 
times without success. 

8-2 

Operator Action 

To terminate the run, type S. The input 
tape is rewound. Independent programs 
will execute the end-of-job halt in Table 
8-2. A foreground program or corou
tine will exit to Interrupt Control D or to 
the Simultaneous Media Conversion moni
tor, respectively. 

To return to the general return address of 
a Mod 1 loader - monitor, type M... The 
input tape is rewound. This response may 
only be used for an independent program in 
the Mod I Operating System. A foreground 
program may not communicate with the 
loader. 

To process another file, type G. If the file 
just printed was the last file on the input 
tape, the input tape is rewound. An in
dependent program will execute the end-of
job halt. A foreground program or a co
routine will exit to Interrupt Control D or 
the Simultaneous Media Conversion monitor, 
respectively. 

To reread an additional 64 times, type G. 
If the error is still uncorrectable, the 
message is typed again. To ignore the 
error, type G again. A line containing 
RDE will be printed, followed by two blank 



Table 8-1 (Cont). Tape -to -:-Printer A and C Console Messages 

Message 

: RD ERR ttl(t = 
logical address of 
input tape) (Cont). 

Significance Operator Action 

lines. The error line will then be printed 
and processing will continue. 

To terminate the run, type S. The input 
tape is rewound. An independent program 
will execute the end-:-of-:-job halt. A fore
ground program or coroutine will exit to 
Interrupt Control D or to the Simultaneous 
Media Conversion monitor, respectively. 

To return to the general return address of a 
Mod 1 loader -monitor, type M. This re
sponse may only be used for an independent 
program in the Mod 1 Operating System. 
The input tape is rewound. 

:Table 8-:-2. Tape-to-Printer A and C Programmed Halts 
(no typewriter present) 

Cause ,A Address l3 Address Operator Action 

This halt occurs at 7775 
1 2 

Ocu 3t l'o process another file, depress the RUN 
the end of every button. If the file just printed was the last 
print file when pa- file on the input tape, the input tape is re-
rameter #13 speci- wound. Independent programs will then 
fies the halt option. execute the end-of- job halt. A foreground 

program or coroutine will exit to Interrupt 
Control D or to the Simultaneous Media 
Conversion monitor, respectively. 

An uncorrectable 7777 
1 2 

Ocu It To reread an additional 64 times, depress 
tape read error has the RUN button. If the halt occurs again, 
been encountered. depress the RUN button a second time to 
The record has been ignore the error. A line containing RDE 
reread 64 times with- will be printed, followed by two blank lines. 
out success. The error line will then be printed and 

processing will continue. 

End of job 7774 7777 None. This halt occurs for an independent 
program only. A foreground program or 
coroutine will exit to Interrupt Control D or 
to the Simultaneous Media Conversion 
monitor, respectively. 

A hole -count or 0000 
1 

Ocu 10 Correct card and reinsert in card reader.' 
illegal punch error Depress RUN button. 
has been detected in 
reading a control 
card. 

NOTE: If a printer cycle check causes processing to halt, "cycle up" the printer to con----
tinue. The error line will be reprinted, preceded by a line containing "CYCLE 
CHE CK" and two blank line s . 

1. cu = peripheral control address 

2. t = logical number of input tape (parameter #22) 
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,Table 8-3. Card-to-Tape A and C Console Messages 

.Message 

: END FILE ttl 
(t = logical address 
of output tape) 

: WR ER pp ttl 
(pp = TCU address) 

: SQ ER pp XXXXXtl 
(pp = TCU address) 

: END pp ttl(pp = 
TCU address) 

, Significance 

:This message is typed 
at the end of every 
card file when pa
ameter #13 specifies 
the type - and - stall 
option. 

Uncorrectable write 
error on tape t. In 
the independent or 
foreground environ
ment, the tape has 
been backspaced, the 
error record has been 
erased, and a second 
write has been attemp
ted. In the Simultane-
0us Media Conversion 
environment, the rou
tine has made three 
a ttempts to write, then 
skipped the area on 
tape and made three 
more attempts. 

This message is typed 
when parameters #8 
and #9 request a se
quence check and an 
out-of-sequence item 
is detected in the input 
deck. The item in er
ror has the sequence 
check field XXXXX. 

The logical end of tape 
t has been encountered 
while generating a 
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·Operator Action 

-To terminate the run, type S. The output 
tape is rewound. Independent programs 
will execute the end-of-job halt in Table 8-4. 
A foreground program or coroutine will 
exit to Interrupt Control D or to the Simul
taneous Media Conversion monitor, respec
tively. 

To return to the general return address of a 
Mod 1 loader-monitor, type M. The output 
tape is rewound. This response may only 
be used for an independent program in the 
Mod 1 Operating System. A foreground pro
gram may not communicate with the loader. 

To process another file, type G. If the file 
just written was the last file in the input 
deck, the output tape is rewound. An inde
pendent program will execute the end-of-job 
halt. A foreground program or coroutine will 
exit to Interrupt Control D or to the Simul
taneous Media Conversion monitor, respect
ively. 

To try to rewrite again, type G. 

To return to the general retrun addres s of a 
Mod 1 loader-monitor, type M. The output 
tape is rewound. This response may only be 
used for an independent program in the Mod 1 
Operating Sys tern. 

To terminate the run as described above, 
type S. 

To continue and ignore the error, type G. 

To return to the general return addres's of 
a Mod 1 loader-monitor, type M. The output 
tape is rewound. This response may only be 
used for an independent program in the Mod 
1 Operating System. 

To terminate the run as described above, 
type S. 

To continue generating the file, mount 
another output tape as logical t and type G. 



Ta,ble 8-3 (Cont). Card-to-Tape A and C Console Messages 

Message 

: END pp to (pp = 
TCU address) 
(Cont). 

: RD ER cu 11::1 
(cu = peripheral 
address of card 
reader) 

: RD ER cu 20 
(cu = peripheral 
address of card 
reader) 

: INVALID CDO 

~ignificanc.fl 

card-image file. 
i EOR /::,. and 1 ERI/::" 
records have been 
written and the tape is 
rewound. 

Hole-count error 
during card reading. 
The error card is 
ejected or offset 
stacked. 

NOTE: If parameter 
#31 selects the control 
character option, this 
typeout does not occur. 
Instead, all error 
cards are accepted and 
the control character 
within each item is set 
to reflect the error 
condition. However, 
this typeout will occur 
if a hole -count error 
is detected when read
ing a control card. 

Illegal punch error 
during card reading. 
The error card is 
ejected or offset 
stacked. 

NOTE: If parameter 
#31 selects the control 
character option, this 
typeout does not occur. 
Instead, all error 
cards are accepted and 
the control character 
within each item is set 
to reflect the error 
condition. However, 
this typeout will occur 
if an illegal punch error 
is detected when read
ing a control card. 

$)perator Action 

,To return to the general return address of a 
. Mod 1 loader-monitor, type M. This re
sponse may only be used for an independent 
program in the Mod 1 Operating System. 

To terminate the run as described above, 
type S. 

To continue, depress the RUNOUT button, 
refeed the error card and the run-out cards, 
"cycle-up" the card reader, and type G. 

To return to the general return address of a 
Mod 1 loader-monitor, type M. The output 
tape is rewound. This response may only be 
used for an independent program in the Mod 
1 Operating System. 

To terminate the run as described above, 
type S. 

Same as above. 

Invalid control card has Correct the card, refeed deck, type G. 
been submitted. 
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Table 8-4. Card-to-Tape A and C Programmed Halts 
(no typ~writer) 

Cause 

Uncorrectable tape 
write error. In the 
independent or fore
ground environment, 
the tape has been 
backspaced, the er
ror record has been 
erased, and a second 
write has been at
tempted. In the 
Simultaneous Media 
Conversion environ
ment, the routine 
has made three at
tempts to write, then 
skipped the area on 
tape and made three 
more attempts. 

Hole -count or illegal 
punch error during 
card reading. The 
error card is ejected 
or offset stacked. 

NOTE: If parameter 
#31 selects the con
trol character option, 
this halt does not 
occur. Instead, all 
error cards are ac
cepted and the con
trol character within 
each item is set to 
reflect the error con
dition. However, this 
halt will occur if a 
card read error is 
detected when reading 
a control card. 

This halt occurs at 
the end of every card 
file when parameter 
#13 specifies the halt 
option. 

The logical end of the 
output tape has been 
encountered while 
generating a card-

·A Address 

']776 

7777 

7775 

7773 

I B Address .Operator Action 

Ocu1Ztl; Depress the RUN button to try to rewrite 
again. 

1 
Ocu 10 

1 Z 
Ocu 4t 

Depress RUNOUT button, refeed the error 
card and the run-out cards, "cycle-up" 
the card reader, and depress the RUN 
button. 

To process another file, depress the RUN 
button. If the file just written was the 
last file in the input deck, the output tape 
is rewound. An independent program will 
execute the end-of-job halt. A foreground 
program or coroutine will exit to Interrupt 
Control D or to the Simultaneous Media 
Conversion monitor, respectively. 

Ocu
1

3t
Z 

To continue generating the file, mount 
another output tape as logical t and depress 
the RUN button. 
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Table 8-4 (Cont). Card-to-Tape A and C Programmed Halts 
(no typewriter) 

Cause 

image file. lEOR.6 
and lERI.6 records 
have been written and 
the tape has been re
wound. 

This halt occurs when 
parameters #8 and #9 
request a sequence 
check and an out-of
sequence item is de
tected in the input deck 
The address of the left 
most character in the 
sequence check field of 
the item in error is 
given by the A Address 
register. 

End of job. 

Invalid control card. 

NOTES: 

A Address B Address 

(cont. ) (cont. ) 

scfrm 5000 
(parame 
ter #8) 

7774 7777 

4000 4000 

1. cu = peripheral control address. 

Operator Action 

To continue and ignore the error, depress 
the RUN button. 

None. This halt occurs for an independent 
program only. A foreground program or 
coroutine will exit to Interrupt Control D or 
to the Simultaneous Media Conversion moni
tor, respectively. 

Correct the card, refeed deck, depress the 
RUN button. 

2. t = logical address of output tape (parameter #22). 

Table 8-5. Tape-to-Punch A and C Console Messages 

Message 

: END FILE t t:l 
( t = logical address 
of input tape) 

Significance 

This message is typed 
at the end of every 
punch file when para
meter # 13 specifies 
the type-and-stall 
option. 
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Operator Action 

To terminate the run, type S. The input tape 
is rewound. Independent programs will ex
ecute the end-of-job halt in Table 8-6. A 
foreground program or coroutine will exit to 
Interrupt Control D or to the Simultaneous 
Media Conversion monitor, respectively. 

To return to the general return address of a 
Mod 1 loader-monitor, type M. The input 
tape is rewound. This response may only be 
used for an independent program in the Mod 1 
Operating System. A foreground program 
may not communicate with the loader. 

To process another file, type G. If the file 
just punched was the last file on the input 
tape, the tape is rewound. An independent 
program will execute the end-of-job halt. A 



Table 8-5 (Cont). Tape-to~Punch A and C Console Messages 

Message 

: END FILE to 
( t = logical addres s 
of input tape) (cont) 

: RD ER pp to 
(pp = TCU address; 

t = logical address 
of input tape) 

: WR ER ddO 
(dd = peripheral 
addres s of card 
punch) 

: SEQ ER pp t XXXXXJ:I 
(pp = TCU address; 
t = logical address 

of input tape) 

: END pp to 
(pp = TCU address) 

: INVALID CDO 

, Significance 

An uncorrectable read 
error has been en
countered on the input 
tape. The record has 
been reread 64 times 
without success. 

Card punch error. 

This message is typed 
when parameters #8 
and #9 request a se
quence check and an 
out-of-sequence item 
is detected on the in
put tape. The item in 
error has the sequence 
check field XXXXX. 

The logical end of tape 
t has been encountered 
while punching a file. 
The tape has been re
wound. 

A control card has 
either been constructed 
incorrectly or been 

8-8 

,Pperator Action 

joreground program or coroutine will exit to 
Interrupt Control D or to the Simultaneous 
Media Conversion monitor, respectively. 

To reread an additional 64 times, type G. 
If the error is still uncorrectable, the mes
sage is typed again. To continue and ignore 
the error, type G again. 

To return to the general return address of 
a Mod 1 loader-monitor, type M. The input 
tape is rewound. This response may only 
be used for an independent program in the 
Mod 1 Operating System. 

To terminate the run as described above, 
type S. 

To repunch card, type G. Error cards are 
are ejected or offset stacked. 

To return to the general return address of 
a "Mod 1 loader-monitor, type M. The input 
tape is rewound. This response may only 
be used for an independent program in the 
Mod 1 Operating System. 

To terminate the run as described above, 
type S. 

To continue and ignore the error, type G. 

To return to the general return address of 
a Mod 1 loader-monitor, type M. The input 
tape is rewound. This response may only 
be used for an independent program in the 
Mod 1 Operating System. 

To terminate the run as described above, 
type S. 

To continue punching the file from another 
input tape, mount the second reel as logical 
t and type G. 

To return to the general return address of 
a Mod 1 loader-monitor, type M. The input 
tape is rewound. This response may only 
be used for an independent program in the 
Mod 1 Operating System. 

To terminate the run as described above, 
type S. 

Correct the card, refeed deck, type G. 



Table 8-5 (Cont). Tape:-to-Punch A and C Console Messages 

Message Significance Operator Action 

: INVALID CDl:l read with a hole -count 
(cont. ) or illegal punch error. 

Table 8-6. Tape-to-Punch A and C Programmed Halts 
(no typewriter) 

Cause lA. Address B Address Operator Action 

Uncorrectable read 7777 Ocu 
1 
lt

2 
To reread an additional 64 times, depress 

error on input tape. the RUN button. If the halt occurs again, 
The record has been depress the RUN button a second time to 
reread 64 times ignore the error. 
without succes s. 

This halt occurs at 7775 Ocu
1

3tZ To process another file, depress the RUN 
the end of every button. If the file just punched was the last 
punch file when para- file on the input tape, the tape is rewound. 
meter #13 specifies An independent program will execute the 
the halt option. end-of-job halt. A foreground program or 

coroutine will exit to Interrupt Control 0 or 
to the Simultaneous Media Conversion moni-
tor, respectively. 

The logical end of the 7773 
1 2 

Ocu 3t To continue punching the file from another 
input tape has been input tape, mount the second reel as logical 
encountered while t and depress the RUN button. 
punching a file. The 
tape has been rewound. 

This halt occurs when Left- 5000 To continue and ignore the error, depress 
parameters #8 and #9 re most the RUN button. 
questa sequence check item 
and an out-of- sequence address 
item is detected on the 
input tape. The memory 
address of the leftmost 

, character of the item in 
error is given by the A 
Address register. 

Card punch error. 7776 Ocu
1

10 To repunch the image, depress the RUN but-
ton. Error cards are ejected or offset 
stacked. 

End of job. 7774 7777 None. This halt occurs for an independent 
program only. A foreground program or co-
routine will exit to Interrupt Control 0 or to 
the Simultaneous Media Conversion monitor, 
respectively. 

A control card has 4000 4000 Correct the card, refeed deck, depress the 
either; been cons truc ted RUN button. 
incorrectly or been read 
with a hole-count or il-
legal punch error. 

NOTES: 1. cu = peripheral control addre s s. 
2. t = logical address of input tape (parameter #22). 
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RUNNING IN THE BASIC PROGRAMMING SY~TEM 

Operation as an Independent Program 

For operation as an independent program in the Basic Operating System,· a Data Conversion 

A routine may be assembled by Easycoder Assembler A or B. The routine is always assigned 

a bootstrap area beginning at location 0, and the user must not set the program origin (ORG) 

below location 104 (decimal). Card Loader A or Tape Loader/Search A may load the routine. 

If the routine is loaded from cards, it is bootstrapped into location O. Consult the Easycoder 

A Assembly System manual for directions for loading the routine from a self-loading tape (SLT). 

Operation as a Simultaneous Media Conversion A (SCOPE) Coroutine 

ASS~MBLING AND LOADING 

After specialization, a Data Conversion A routine is inserted into the Simultaneous Media 

Conversion deck and the unit is assembled by Easycoder Assembler A or B. The entire Simul

taneous Media Conversion package is loaded by either of the Basic Programming System loaders 

mentioned above. 

OPERATING 

In the Simultaneous Media Conversion environment, Data Conversion A operating procedures 

are similar to the operating procedures for a standard Simultaneous Media Conversion coroutine 

(refer to the Simultaneous Media Conversion A and C manual). Specifically, Data Conversion 

A operating procedures are identical to standard SCOPE coroutine operating procedures in all 

but two respects: 

1. Only two control characters are ever entered to start a Data Conversion A 
routine. (A standard coroutine may require up to two additional control 
characters for starting conversion). 

2. In the Simultaneous Media Conversion environment, some error conditions 
are treated according to standard SCOPE procedures. Specifically, octal 
characters which constitute a control option are entered in memory by the 
operator. Only two control options are used with Data Conversion A to re
cover from an error condition. (A standard coroutine may use up to three 
additional error control options). Other error conditions are handled in 
the same manner as for other Data Conversion operating environments, 
rather than according to SCOPE procedures. 

Simultaneous Media Conversions may be started and terminated independently by the 

operator. The general procedure is: 

1. Depress STOP button. 

2. Set SENSE switch 4 ON. 

3. Depress RUN button and wait for programmed halt. 
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4. Enter two characters for starting or terIninating conversion into Inain IneInory 
locations 0001 and 0002. For' starting, the two octal characters are 4d and 74, 
where d is both the terIninal device code and the logical address of the input or 
output tape. Recall that d is identical to paraIneter #18. For terIninating, 
the two octal characters are 4d and 04. The value of d is the saIne as for start
ing the conversion. 

TerInination is usually autoInatic upon detection of the terIninating record in the input file . 

Manual terInination Inay be used to end the conversion before this record is encountered. When 

the conversion is terIninated autoInatically, the input or output tape is rewound and other con

version operations continue uninterrupted. When the conversion is terIninated Inanually, the 

tape is not rewound and other operations are interrupted for the duration of the Inanual terInin

ation procedure. If the routine is specialized to halt or to type-and-stall after each file is con

verted, other operations are suspended until the associated operator action given in Tables 8-1 

through 8-6 (as appropriate) is cOInpleted. 

Error Procedures 

For errors which are handled according to SCOPE procedures, an error condition is ident

fied only by the stoppage of the peripheral devices involved in the conversion. In SOIne cases, 

the run can be continued siInply by "cycling up" ther terIninal device. In other cases, two octal 

characters are entered into IneInory, following the saIne procedures as for the starting and 

terIninating characters described above. The options for continuing after an error condition 

has occurred are given below. The variable z is equal to the SUIn of 4 and the terIninal device 

code. For exaInple, if the printer is device 2, the control Inessage 2640 is entered to clear an 

error condition and continue. 

Octal characters 
( z = 4 + d) 

2z40 

2z60 

Action 

Clear error condition and continue. 

Clear error condition, backspace tape 
one record, and continue. 

For errors which are handled according to Data Conversion A and C procedures, an error 

condition is identified by the appropriate halt or typeout. 

In the SiInultaneous Media Conversion environInent, Data Conversion A error conditions 

are detailed in Table 8-7. 
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Table 8-7. Error Procedures for the Simultaneous Media Conversion Environment 

Error Condition How Identified 

Printer cycle check Printer stops. 
(Tape-to-Printer A 
and C) 

Uncorrectable read 
error on print or 
punch input tape 
(Tape-to-Printer A 
and C or Tape-to
Punch A and C) 

Punch or printer not 
ready for operation 
(e. g., out of cards 
or paper, jam con
dition, etc.) 

(Tape-to-Punch A 
and C or Tape-to
Printer A and C) 

Punch error (Tape
to-Punch A and C) 

Card reading error: 
hole-count or illegal 
punch error (Card
to- Tape A and C) 

Uncorrectable write 
error on output tape 
(Card-to-Tape A and 
C) 

Printer or punch 
stops. 

Printer or punch 
stops. 

Typeout (Table 8-5) 
or halt (Table 8-6) 

Typeout (Table 8-3) 
or halt (Table 8-4) 

Typeout (Table 8-3) 
or halt (Table 8-4) 

Status of Conversion 

Error line is still in 
memory. 

The bad record has 
not been printed or 
punched. 

There is an item in 
memory to be printed 
or punched. 

See Table 8-5 or 8-6. 

When control char
acters are not added, 
the error card is 
ejected or offset 
stacked and the halt 
or typeout occurs. 
When control char
acters are added, the 
card is accepted and 
the halt or typeout 
does not occur. 

Card image is s till in 
memory. 

RUNNING IN THE MOD 1 OPERATING SYSTEM 

Operation as an Independent Program 

Action 

"Cycle up" the printer. 
The error line will be 
reprinted, preceded by 
a line containing CYCLE 
CHECK and two blank 
lines. 

a. Enter 2z40 into mem
ory to ignore the er
ror, i. e., print or 
punch the bad record 
and continue. 

b. Enter 2z60 into mem
ory to backspace and 
reread the bad record 

a. .If the last item 
printed or punched 
was correct, "cycle 
up" the printer or 
punch to continue. 

b. To reprint or repunch 
the last record, enter 
2z60 and "cycle up" 
the device to continue. 

See Table 8-5 or 8-6. 

See Table 8-3 or 8-4. 

See Table 8-3 or 8-4. 

For operation as an independent program in the Mod 1 Operating System, a Data Conver

sion C routine may be assembled by Easycoder Assembler C or D. Any of the Mod 1 loading 

programs (e. g., Tape Loader-Monitor C, Card Loader-Monitor B, Floating Tape Loader-Moni

tor C) may load the assembled routine. At specialization time, the routine must specify a 
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program origin (ORG) which accommodates the desired loader. For example, if the routine 

will be loaded by the Tape Loader-Monitor C, the program origin must be set at location 1,340 
• 

~. (decimal) or greater. The console typewriter is the only communication link between Data Con-

version C and a Mod 1 loader. Via a typed message, the operator may terminate conversion at 

the end of a file or at a type read/write error by causing the routine to branch to the general 

return address of the Mod 1 loader (see Table 8-1, 8-3, or 8-5). If the routine proceeds to the 

end-of-job halt shown in Table 8-2, 8-4, or 8-6, the appropriate loader procedures must be 

executed to attain the loader halt for a console call. 

Operation as a Foreground Program 

For operation as a foreground program, a Data Conversion C routine is assembled by 

either of the assemblers mentioned above. The routine is loaded by the Floating Tape Loader

Monitor C and executed under Interrupt Control D (refer to the Floating Tape Loader-Monitor 

C and Interrupt Control D manual). The following operating considerations must be observed 

when a Data Conversion C routine is run as a foreground program. 

1. When specialized for the foreground mode (parameter # 15 = F), the Data 
Conversion routine is always the foreground program. (When specialized 
for the independent mode, it may operate as a background program. ) 

2. Memory allocation and peripheral device assignments for the Data Con
version C routine, the background program, the Floating Tape Loader
Monitor, and Interrupt Control D must be pre scheduled to avoid conflict. 

3. The Data Conversion C routine and the background program must not share 
read/ write channels. 

4. If the installation is equipped with the external interrupt button, this but
ton must be used to cue the loading of Data Conversion C. Consult the 
manual mentioned above for detailed multiprogram operating procedures. 

5. If the external interrupt button is not present, Data Conversion C must be 
loaded prior to the background program. 

Operation as a Simultaneous Media Conversion C Coroutine 

ASSEMBLING AND LOADING 

After specialization, a Data Conversion C routine is inserted into the Simultaneous Media 

Conversion deck, and the unit is assembled by either of the Mod 1 assemblers mentioned above. 

The entire Simultaneous Media Conversion package is loaded by any of the Mod 1 loaders. 

OPERATING 

Starting, terminating, and error procedures are identical to those described for Simul

taneous Media Conversion A in the Basic Programming System. 
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ACTION 
END-OF-FILE ACTION, 5-5, 6-4, 7-4 

ADDRESS 
CARD PUNCH PCU ADDRESS, 7-6 
CARD READER CONTROL ADDRESS, ,-e, 7-9 
CARD READER PCU ADDRESS, 6-6 

• MODE, '-6, 6-', 7-' 
PRINTER PCU ADDRESS, '-6 
TAPE ADDRESS, '-6, 6-6, 1-6 
TCU ADDRESS, ,-" 6-6, 7-6 
TYPEwKITER CONTROL ADDRESS, 5-', 6-', 7-' 

ADMODE 

AREA 
• OF INTERRUPT, '-8, 6-8, 7-8 

8EGINNING-OF-RECORD CONTROL AREA, 
LENGTH OF BEGINNING-OF-RECORD CONTROL AREA, 1-' 

8EGINNING/OF-RECORD CONTROL AREA. 
LENGTH OF BEGINNING/OF-RECORD CONTROL AREA, '-8 

ASSEM8LING 
• AND LOADING, 8-10, 8-13 

8ANNER CHARACTER. 6-9 
BASIC PROGRAMMING SYSTEM 

RUNNING IN THE 8ASIC PROGRAMMING SYSTEM, 8-10 
BEGINNING-OF-RECORD CONTROL AREA 

LENGTH OF 8EGINNING-OF-RECORD CONTROL AREA. 1-, 
BEGINNING/OF-RECOKD CONTROL AREA 

LENGTH Of 8EGINNING/OF-RECORD CONTROL AREA, '-8 
BLOCKED 

• DATA RECORDS, 
HONEYWELL 8LOCKED DATA RECORDS WITH MORE THAN 

ONE CARD IMAGE PER ITEM, 3-2 
HONE'WELL BLOCKED DATA RECORDS WITH ONE CARD 

IMAGE PER ITEM, 3-2 
IBM HLOCKED DATA RECORDS WITH MORE THAN ONE CARD 

IMAGE PER ITEM, 3-6 
IBM BLOCKED DATA RECORDS WITH ONE CARD IMAGE PER 

ITEM, 3-6 
• RECORDS, 

HONEYWELL fiXED-LENGTH 8LOCKED RECORDS, 2-3 
IBM fIXED-LENGTH 8LOCKED RECORDS, 2-6 

BUFFER LENGTH, '-8 
TAPE BUFfER LENGTH, 6-8, 1-8 

8YPASS 

CAL 

CALL 

CARD 

• CHARACTER, '-3 
• POSITION, '-3 

TAPE-TO-PRINTER MACRO INSTRUCTION (CAL), '-I 

CARD-TO-TAPE MACRO INSTRUCTION (CALL), 6-1 
• PARAMETERS, 

SUMMARY OF CARD-TO-TAPE A AND C MACRO CALL 
PARAMETERS, 6-' 

SUMMARY OF TAPE-TO-PRINTER A AND C MACRO CALL 
PARAMETERS, ,-, 

SUMMARY OF TAPE-TO-PUNCH A AND C MACRO CALL 
PARAMETERS, 7-10 

TAPE-TO-PUNCH MACRO INSTRUCTION (CALL). 1-1 

CONTROL CARD, 
CARD-TO-TAPE A AND C CONTROL CARD, 6-14 
CARD-TO-TAPE A AND C CONTROL CARD FOR A 

HONEYWELL fiLE, 6-16 
CARD-TO-TAPE A AND C CONTROL CARD FOR 

NON-STANDARD fiLE, 6-16 
CARD-TO-TAPE A AND C CONTROL CARD FOR AN IBM 

FILE, 6-16 
TAPE-TO-PRINTER A AND C CONTROL CARD, 5-14 
TAPE-TO-PRINTER A AND C CONTROL CARD fOR A 

FIXED-LENGTH HONEYWELL fiLE, '-16 
TAPE-TO-PRINTER A AND C CONTROL CARD FOR A 

NON-STANDARD fiLE. '-16 
TAPE-TO-PRINTER A AND C CONTROL CARD fOR A 

VARIABLE-LENGTH HONEYWELL. 5-16 
TAPE-TO-PUNCH A AND C CONTROL CARD. 1-14 
TAPE-TO-PUNCH A AND C CONTROL CARD fOR A 

HONEYWELL fILE. 1-16 
TAPE-TO-PUNCH A AND C CONTROL CARD FOR A 

NON-STANDARD fiLE. 7-16 
TAPE-TO-PUNCH A AND C CONTROL CARD fOR AN IBM 

fILE. 7-16 
CONTROL CARDS. 

USE OF CONTROL CARDS. 8-1 
• FORMAT. 

CONTROL CARD FORMAT, '-14, 6-14. 7-1' 
• IMAGE. 

HONEYWELL 8LOCKED DATA RECORDS WITH MOR( THAN 
ONE CARD IMAGE PER ITEM. 3-2 

(CONT.) 

I . 

CARD (CONT.) 
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