


















































































The unscaled binary point is located to the 
left of the most significant bit of the mag­
nitude of the binary number. 

SF field - number of bit positions within 
the specified field the binary 
point is moved to the right, 
where, 0 �~� SF �~� 35. Note that 
the maximum value of SF is 
governed by the value of FL. 

FL field - field length of the converted 
number, including the sign, 
where 1 �~� FL �~� 36. The maxi­
mum field length of the magni­
tude is 35 bits. 

BP field - bit position of the leftmost 
bit of the binary field (in­
cluding the sign, when used). 
The most significant bit in a 
word is bit 35 and the least 
significant bit is o. 

(4) This operation is a transfer of 3 bits into 
memory, where (n) is the position at which 
the first character is stored, and 

n = 1 for bits 35-33 
n = 12 for bits 2-0 

(5) This operation is a transfer of FIELDATA 
characters to memory intact, where (n) is 
the position at which the first character 
is stored, and 

n = 1 for bits 35-30 
n = 6 for bits 5-0 

(6) This operation is a transfer of 4 bits into 
memory, where (n) is the position at which 
the first character is stored, and 

n = 1 for bits 35-32 
n = 9 for bits 3-0 

(7) The Repeat Cycle is used when it is desired 
to repeat successive operations in an image. 
The Repeat Cycle must immediately precede 
the operations that are to be repeated. It 
may refer to any operations other than Op 
codes 08 and 09. 

FIGURE 2: NOTES 
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(y) is the number of times a sequence 
of operations are to be applied. 

(r) is the number of parameter words 
in repeat cycle. 

(8) The Terminate Image Transfer is used to ter­
minate the transfer of data from an input 
image. This function must be last in the 
parameter group for the complete input 
image. 

FIGURE 2: NOTES 
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1 TAG 

3. Close Reel, External Format Input File: The Close 
Reel function is not available to the user in the 
Input subroutine for External Tape Format. When an 
IMGIN references an End-of-Reel sentinel, a Close 
Reel procedure is performed. This procedure involves 
three steps: 

(1) Rewind terminated tape (without interlock) 

(2) Read and check label block on alternate tape 

(3) Fill input buffers from alternate tape 

4. Close File, External Format Input File: The Close 
File (EXIEND) macro is used to terminate the read­
ing of an input file. The EXIEND macro must be in­
cluded in the coding for all input files. The 
EXIEND macro generates a set of instructions which 
reference the file control routine. There are no 
restrictions on the number of EXIEND macros which 
may be coded to reference an input file, but only 
one of them can be selected by the program to 
perform the actual function. Each EXIEND macro 
must contain the unique file name. 

The EXIEND macro allows the user" three options for 
the last input tape; rewind, rewind with interlock, 
no rewind. When the no rewind option is used, the 
last input tape is left as positioned by the last 
read. 

The EXIEND macro must be included in the instruc­
tions which are executed following the sensing of 
an End-of-File sentinel. If an IMGIN is executed 
following the sensing of an End-of-File sentinel, 
the File Control Error Exit is used. 

The format for the EXIEND macro is: 

7 8 9 FUNCTION 14 15 SUB FIELDS 

where: 

t = Macro Location Tag 

pa = File Name (unique to file - same as used 
in EICON) 

ph = Positioning procedure for input tape unit, 
with parameters: 
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REWIND = rewind last input tape 

REWINT = rewind last input tape with 
interlock 

NOREWI = do not reposition last input tape 
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v. SECONDARY INPUT/OUTPUT SUBROUTINES 

The Secondary Input/Output subroutines provide for reading 
or writing of data on the secondary peripheral equipment: 
Card Reader, Card Punch, and High-Speed Printer. These 
subroutines consist of Auxiliary Routines and Service Rou­
tine s. 

A. Auxiliary Routines 

Auxiliary Routines provide for. input/output on second­
ary peripheral equipment during the execution of the 
object program with which they are associated. They 
are analogous to lIon-line" operations. 

1. Card Read Subroutine 

The functions of the Card Reaa subroutine are: to 
accept the card image from the Card Reader, con­
vert the input data as specified, and transfer 
the converted input data to core memory. 

The conversions, if specified, provided by this 
subroutine are from decimal, either fixed point 
or floating point, to binary, either fixed point 
or floating point. 

2. Card Punch Subroutine 

The functions of the Card Punch subroutine are: to 
accept the output data from core memory, convert 
parts of this data as specified, assemble the card 
image, and punch the card. 

The conversions, if specified, provided by this 
subroutine are from binary, either fixed point or 
floating point, to decimal, either fixed point or 
floating point. 

3. Print Subroutine 

The functions of the Print Subroutine are: to ac­
cept the output data from core memory, convert 
parts of this data as specified, assemble the 
printer image, and print a line. 

The conversions are the same as for the Card Punch 
subroutine. 
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B. Service Routines 

The Service routines contained in the Input/Output Li­
brary are independent operating programs. These :ou­
tines provide the necessary control for transferrlng 
required images between the magnetic tape and the 
card equipment or the High-Speed Printer. They are 
analogous to "off-line" operations. 

These routines are designed so that they require no 
external parameter information. All necessary param­
eter information is contained in the Start Card (for 
card read operation) or in the File Label (for card 
punch or printer operation). 

Included in the Service routines are a Card-to-Tape 
Conversion routine, a Tape-to-Card Conversion rou­
tine, and a Tape-to-Printer Conversion routine. For 
any of these, the magnetic drum can be substituted 
for tape units. 

1. Card-to-Tape Conversion Routine 

The function of the Card-to-Tape Conversion rou­
tine is to transfer card images from the card 
reader to magnetic tape. This routine is capable 
of transferring images in FIELDATA format, row­
binary format, or column-binary format. 

Certain conventions apply to the card decks 
handled by this routine. Each card deck is 
headed by a Start Card. This card contains three 
fields, all punched in Hollerith format. One 
field contains the label for the card deck (this 
label is recorded in the File Label on the tape). 
A second field indicates the format in which the 
cards that follow are punched. The third field 
indicates the ending procedure to follow when 
the end of the deck is sensed. The ending proce­
dure allows three options: rewind, rewind with 
interlock or no rewind. 

The end of a card deck is signalled by a sentinel 
card. The three cards which follow this sentinel 
card are skipped. Hence these three cards must 
not contain useful information. The end of card 
deck signal results in the following action: 

a. The output buffers are emptied. 

b. An End-of-File sentinel is recorded on 
the output tape. 

c. The rewind procedure specified on the 
Start Card is followed. 

d. A card read is initiated to obtain the 
Start Card of the next card deck to 
process. 
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The end of a card deck may also be signalled 
from the Keyboard. This signal is given in 
response to a request to place more cards in 
the reader. A signal of this nature results 
in the first three steps in the action outlined 
above. The card read for a Start Card is not 
initiated. 

All recording by this routine is in the External 
Format. The block count and amount of usable tape 
are updated each time a tape write is executed. 
When the amount of usable tape remaining on a 
reel is less than the amount of tape necessary to 
write the output buffer, a Close Reel procedure 
is instituted. This procedure is identical to 
the procedure described in the Image Write Ex­
ternal Format section. 

2. Tape-to-Card Conversion Routine 

The function of the Tape to-Card Conversion is to 
transfer card images from magnetic tape to the 
card punch. This routine is capable of transfer­
ring images in FIELDATA format, row-binary format 
and column-binary format. 

The label block on the input tape provides two 
fields of information which are punched on the 
Start Card. One field is the label, the second 
field describes the format of the card deck which 
follows. 

Input tapes for this routine are recorded in the 
External Tape Format. Standby buffer operation 
is used in reading the input tape. When an End­
of-Reel sentinel is encountered, a Close Reel 
procedure is instituted. This procedure is 
identical to that described in the Image Read 
External Format section. 

When an End-of-File sentinel is encountered, all 
card images on the input tape have been punched. 
The end card is punched, followed by three blank 
cards. The input tape is then read for another 
label block. When the end-of-recording signal is 
received from the tape unit, the input tape is 
rewound. The operator is signalled to remove the 
terminated tape and to mount a new input tape. 
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3. Tape-to-Printer Conversion Routine 

The function of the Tape-to-Printer Conversion rou­
tine is to transfer printer images from magnetic 
tape to the High-Speed Printer. This routine is 
capable of transferring FIELDATA images of 128 char­
acters each. 

The label block on the input tape serves to confirm 
the tape format. This routine will also print a 
tape prepared with FIELDATA card images (80 charac­
ters per input image). Since this latter image does 
not contain line spacing information, the output page 
is prepared with 62 printed lines per page. The first 
and last two lines on each page are skipped. No 
special printing, such as page numbers, appears on 
the output page(s). 

Input tapes for this routine are recorded in the 
External Tape Format. Standby buffer operation is 
used in reading the input tape. When an End-of-Reel 
sentinel is encountered, a Close Reel procedure is 
instituted. 

When an End-of-File sentinel is encountered all 
printer images have been printed. The routine re­
sets the paper in the printer to the next page. A 
special notation to indicate the termination of the 
file of printer images is printed. The paper is 
then repositioned to the first line of the next page. 
Thus a page with a special printed sentinel separates 
each output obtained from the tape. 

After the paper has been marked and positioned as in­
dicated above, the input tape is read for a subse­
quent label block. When the end~o~recording signal 
is received from the tape unit, the input tape is re­
wound. The operator is signalled to remove the ter­
minated tape and to load a new input tape. 
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VI. SPECIAL FUNCTIONS 

The special functions provide miscellaneous operations as­
sociated with input/output on tape files. They are not 
applicable to drum files. 

The Continue Write macro makes it possible to initiate 
writing of output data on a previously closed tape file. 
The Locate File macro is used to locate a file on a multi­
file reel. The Tape Check macro determines the usable 
length of the tape and writes a header block. 

A. Continue Write 

TAG 

The Continue Write macro (CONWRI) is used to continue 
the writing of a tape file. It may be used indiscrimi­
nately on output files with data blocks longer than 
240 words. For other files, it can only be used to 
overwrite the End-of-File sentinel. 

The control routine generated by the CONWRI macro 
transfers the amount of usable tape from the input 
file to the output file. A check is made for an End­
of-File sentinel or a label block in the block preced­
ing the tape position. Ifoa sentinel exists, the sen­
tinel or label block is overwritten. If a data block 
precedes the tape position, the data block is over­
written. 

The sequence of events by which the macro is used be-
tween input and output files is as follows: 

1 • Execute CONWRI macro 

2. Close Input File 

3. Open Output File 

The format for the CONWRI macro is: 

7 8 9 FUNCTION 14 15 SUB FIELDS 

where: 

t = Macro Location Tag 

pa = Input/Output tape unit (EXEC ROC I/O Tag) 

pb = Output File Name - file which is to furnish 
the output data 

pc = Input File Name - file which positioned tape 
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TAG 

Parameter pc may be omitted. This implies the tape 
is positioned at an End-of-File sentinel or at a 
label block. If pc is omitted, and the tape is not 
positioned following a sentinel block, the File Con­
trol Error Exit specified for pb is used. 

B. Locate File 

The Locate File macro (LOCFIL) provides for the loca­
tion of a file on a multi-file reel. This function 
positions the tape to the label block of the speci­
fied file. 

The LOCFIL macro allows two modes of operation. In 
one mode, the tape is positioned to the next label 
block on the tape. For this mode, item pdis omitted. 

The second mode of operation provides for the loca­
tion of a sequentially numbered file on the tape. For 
this mode of operation the files on a multi-file reel 
aTe considered as numbered sequentially with the 
label block for file one as the first block on tape. 
In this mode, the tape is rewound and then searched 
for the sequentially numbered file. 

The LOCFIL macro has an 8rr~r exit. This exi~ is 
used when the file search moves the tape beyond the 
recorded area. This exit is used as the result of an 
end of recording indication from the Tape Unit. 

The format for the LOCFIL macro is: 

7 8 9 FUNCTION 14 15 SUB FIELDS 

(pa) (pd) (pe) 

where: 

t = Macro Location Tag 

pa = Input tape unit (EXEC ROC I/O Tag) 

pd = File Position on Tape 

pe = Error Exit - when end of recording is en­
countered 

For the first mode of operation, pd is omitted. This 
causes the tape to be positioned to the next label 
block on the tape. 
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C. Tape Check Routine 

The function of the Tape Check routine is to deter­
mine the amount of usable tape on a reel. It also 
records a header block on the tape which has been 
checked. 

This routine writes as many blocks of 12,450 words 
as are necessary to determine the number of words 
which may be written on the subject tape. Each block 
written on the tape is twenty-five (25) feet in length 
(including interblock space). A cumulative sum of the 
words (and inter-block spaces) written is generated. 
When the end-of-tape signal is received from the tape 
unit this sum represents the amount of usable tape on 
the reel. The tape is then rewound and check read. 
The check reading verifies the amount of usable tape 
which was previously calculated as well as checking 
the tape for proper recording. The tape is rewound 
and the header block is recorded. 

In calculating the amount of usable tape, only full 
12,450 word blocks are accumulated. If the last block 
is not fully written on the tape, it is not included 
in the cumulative sum. Before this value is recorded 
on the subject tape, 12,500 words are subtracted from 
the amount of usable tape. This figure represents a 
25-foot trailer. 

After the header block has been recorded the tape is 
rewound. The Dperator is informed that the tape is 
to be removed from the tape unit and another tape is 
to be loaded for checking. 
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VII. SENTINEL BLOCK FORMATS 

A. General Description 

The operation of the Input/Output Library is such that no 
more than one sentinel block is recorded on each tape. 
(The writing of the By-pass Sentinel Blocks is a function 
of the object program). This sentinel block is either a 
Header block, an End-of-Reel sentinel block, or an End-of­
File sentinel block. All other blocks are either Data 
blocks or Label blocks. 

The Header block is recorded only when tape is checked by 
the Tape Check routine. It is replaced by a Label block 
which is written at the first actual use of the tape. 

The End-of-Reel sentinel block is recorded at the end of a 
reel, and is not normally overwritten, except when the 
tape is completely rewritten. 

The End-of-File sentinel block is recorded to signify the 
end of a file, and is replaced by the next Label block 
recorded on the tape. 

The Drum End-of-File Sentinel is the only sentinel used 
on the magnetic drum. It consists of a single word con­
taining the sentinel identification 747574757475 (octal). 
It may be replaced by the first word of the Label block 
of the succeeding file. 

Identical sentinels and sentinel blocks are used for both 
Internal and External Formats. Hence multi-file reels 
may contain both Internal Format files and External Format 
f~les. However, the blocks within a file may not be 
mixed. 

All sentinel blocks have essentially the same format. 
A tape sentinel block is fifty words in length, with the 
first word (00) and the last word (49) containing the sen­
tinel identification 747574757475 (octal). Figure 3 
illustrates a sentinel block: 
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35 32 17 

00 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 

01 T BLOCKS RECORDED USABLE TAPE 

02 BLOCK LENGTH - FOLLOWING FILE ITEM SIZE - FOLLOWING FILE 

03 

WORDS 03 THROUGH 46 ARE DISREGARDED 

47 T PREVIOUS BLOCKS RECORDED USABLE TAPE 

48 BLOCK LENGTH -PRECEDING FILE ITEM SIZE-PRECEDING FILE 

49 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 

FIGURE 3: Sentinel Block 

Words 01 and 47 are used to describe the tape preceding 
the point at which the sentinel is recorded. The T 
field, bits 35-33, identifies the type of sentinel block 
as follows: 

T-field 

000 

000 

010 

Sentinel Type 

Header block 

End-of-File sentinel 

End-of-Reel sentinel 

Bits 32-18 indicate the number of blocks recorded on 
the tape previous to the sentinel block. The usable 
tape field, bits 17-00, indicates the amount of tape 
available on the reel following the data block which 
precedes the sentinel. 

Words 02 and 48 describe the file immediately preceding 
the sentinel block. Bits 35-18 indicate the maximum 
block length recorded in the preceding file, and bits 
17-00 indicate the size of the items in the preceding 
file. 
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B. Usable Tape Field 

Each sentinel block contains the 18-bit usable tape field 
in bits 17-00 of words 01 and 47. This field contains a 
value which represents the amount of tape still available 
on the tape. The unit of measurement in the field is a 
group of eight words. When a sentinel is read, the usable 
tape figure is removed from the sentinel and shifted left 
3 bits (multiplied by 8). The value so generated repre­
sents the number of words which may yet be written. Thus, 
if enough tape is available to write 24000 words, the 
value entered in the sentinel would be 24000+8=3000, or 
5670 in octal. 

Each time a block is recorded on the tape, the block word 
count plus 50 words is subtracted from the amount of usable 
tape. The 50 words represent interblock space. 

C. Header Block 

As a result of the Tape Check Subroutine, bits 35-18 of 
words 01 and 47 and of words 02 and 48 are initially sat 
to zero. Bits 17-00 of words 01 and 47 indicate the total 
amount of usable tape on the reel. Words 00 and 49 con­
tain the sentinel identification 747574757475 (octal). See 
Figure 4. 

The Header block is not applicable to the magnetic drum. 

35 32 17 

00 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 

01 0 0 0 BLOCKS RECORDED USABLE TAPE 

02 BLOCK LEN GTH - FOLLOWING FILE ITEM SIZE - FOLLOWING FILE 

03 

WORDS 03 THROUGH 46 ARE DISREGARDED 

o 

~ r---~------------------------~--------------------------~ 
47 0 00000000000000 USABLE TAPE 

48000000000000000000000000000000000000 

49 1 1 1 o 0 0111110011 o 1 0011110 

FIGURE 4: Header Block 
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D. End-of-File Sentinel Block. 

All words in the sentinel block are filled in as indicated 
in figure 1 for tape files. For the magnetic drum the 
sentinel identifier 747574757475 serves as the End-of-File 
sentinel. See Figure 5. ' 

35 32 17 o 
00 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 

01 0 0 0 BLOCKS RECORDED USABLE TAPE 

02 BLOCK LEN GTH - FOLLOWIN G FILE ITEM SIZE - FOLLOWING FILE 

03 

WORDS 03 TH ROUGH 46 ARE DISREGARDED 

"- ./' - .- ....,.--~ --
47 o 0 01 PREVIOUS BLOCKS RECORDED USABLE TAPE 

48 BLOCK LENGTH - PRECEDING FILE ITEM SIZE-PRECEDING FILE 

49 1 1 1 100 1 1 110 1 1 1 1 1 001 1 1101111100111 101 

FIGURE 5: End-of-File Sentinel Block 

E. End-of-Reel Sentinel Block. 

For tape files, the usable tape field is cleared to zero, 
and the remainder of the block is filled in as indicated 
in figure 6. 

The End-of-Reel Sentinel is not applicable to the magnetic 
drum. 

35 32 17 o 

00 1 001 1 110 1 1 1 1 100 1 101 100111101 

01 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

02 

03 

WO RDS 03 TH ROUGH 46 ARE DI SREGAR 0 ED 

~ ~---~---------------------------------~-----------------------------------------~ 
4.7 0 1 PREVIOUS BLOCKS RECORDED 000000000000000000 

48 BLOCK LENGTH - P RECEDING FILE ITEM SIZE-PRECEDING FILE 

49 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 

FIGURE 6: End-of-Reel Sentinel Block 
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VIII. INTERNAL TAPE FORMAT 

A. General Description 

The Internal Tape Format provides for multi-reel data 
files as well as multi-file reels. Label blocks, 
Data blocks, and Bypass sentinel blocks are provided 
in this format. The minimum length for a data block 
is 120 words, and may be any number greater than 120. 
The length of Label blocks and Bypass sentinel blocks 
is determined by the length of the data blocks in ac­
cordance with the following table: 

Data Block Length (words) 

120 ~ length < 240 

240 ~ length 

Label or Bypass Sentinel 
Length 

120 

240 

Files with Data blocks less than 240 words in length 
impose certain other restrictions. In case of a 
write error, the rewrite procedure is not used, and 
the Write Error Exit is used immediately. The Con­
tinue Write (CONWRI) macro-instruction can be used 
only when the overwritten block is an End-of-File 
Sentinel. 

Output files with data blocks less than 240 words in 
length cannot replace existing files, except where 
the existing file is the first file on the tape. Thus, 
a 120 word Label block may replace an End-of-File sen­
tinel only for the second and following files on a 
multi-file reel. 

None of the above restrictions apply to to tape files 
with data blocks of 240 words or loqger. 

B. Label Blocks 

A label block is the first block on each reel of tape. 
A Label block also heads each file on a multi-file 
reel. When a Label block is recorded on a tape, it 
replaces a Header block, an End-of-file sentinel 
block, or another Label block. Thus, the first Label 
block recorded on a tape replaces either an existing 
Label block or a Header block. 

The format of a Label block is shown in Figure 7. 

LION 54 



35 32 17 o 
00 1 0011110111110011110111110011110 

01 o BLOCKS RECOR OED FOLLOWING USABLE TAPE 

02 BLOCK LENGTH FOR FOLLOWING FILE ITEM SIZE FOR FOLLOWING FILE 

03 NO. OF FILE LABEL WORDS NO. OF FREE WORDS 

04 DATE 0 F RECORDING (FI ELDATA CODE) 

05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 REEL NUMBER BINARY File 

06 

t-2 

t-1 

~----------------I.----------------1 Label 

BALANCE OF BLOCK (IF ANY) DISREGARDED 

1 0 PREVIOUS BLOCKS RECORDED USABLE TAPE 

BLOCK LENGTH FOR PRECEDING FILE ITEM SIZE FOR PRECEDING FILE 

11100111101111100111101111100111101 

FIGURE 7: Label Block 

The first word (00) and the last word (t) contain the 
sentinel identification 747574757475 (octal). Words 
01 and t-2 are tape descriptive words. The bit forma­
tion of 110 (binary) in bits 35-33 identify the block 
as a Label block. Bits 32-18 indicate the number of 
blocks previously recorded. Bits 17-00 indicate the 
amount of usable tape; in word 01 the Label block is 
included as part of the usable tape, while word t-2 
indicates the amount of usable tape following the 
Label block. 
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Words 02 and t-1 are file descriptive words. Bits 
35-18 indicate block lengths, and bits 17-00 indicate 
the item size. Word 02 describes the file following 
the Label block, while word t-1 describes the file 
immediately preceding the Label block. The item size 
for the appropriate file is cleared to zero for vari­
able length items; for fixed length items and actual 
item size appears in bits 17-00. 

Word 3 describes the parts of the Label Image. Bits 
35-18 indicate the number of words in the File Label. 
Bits 17-00 indicate the number of Free Words. 

The File Label is variable in length, and is speci­
fied by the user. Word 4 of the Label block is the 
first word of the File Label, and contains the Date 
of Recording, in six FIELDATA characters. The se­
cond word of the File Label (word 5 of the Label 
block) contains the reel number, in binary format, in 
bits 17-00; bits 35-18 are disregarded. 

The Free Words section of the Label block is variable 
in length, and is specified by the user. It may be 
omitted. The Free Words follow immediately after the 
File Label. The remainder of the Label block, up to 
t-3 inclusive, is disregarded. 

c. Data Blocks 

Data blocks contain one or more data items. Both the 
block size and the item size may be variable within 
the same data file. Figure 8 illustrates a variable< 
length item block, and figure 9 illustrates a fixed­
length item block. The two formats are basically 
identical, the only difference being that in the vari­
able-length item block the first word of each item is 
an item-count word specifying the length of the pre­
ceding item (bits 35-18), and of the following item 
(bits 17-00). Thus bits 35-18 of the first item­
count word, and bits 17-00 of the last item-count 
word are cleared to zero. 

The body of fixed-length item blocks is composed en­
tirely of data words. 

In either format, block size is determined by the 
first word or the last word, which is identical. Bits 
35-18 specify the number of items in the block and 
bits 17-00 specify the number of words in the block. 

The minimum length for data blocks is 12 words. How­
ever, if the maximum block size in a variable-length 
block file is equal to or greater than 120 words, the 
minimum block size recorded on tape will be 240 words. 

LION 56 



35 17 o 

NO. ITEMS IN BLOCK NO. WOR OS IN BLO"CK 

o 0 0 0 0 0000000000000 NO. WORDS, ITEM FOLLOW IN G ~ 

DATA ITEM (VARIABLE LENGTH) 

NO. WORDS, ITEM PRECEDING NO. WORDS, ITEM FOLLOWING ..-

--- -- -- -

-- ~ 

NO. WORDS, ITEM PRECEDING NO. WORDS, ITEM FOLLOWING ....-

DATA ITEM (VARIABLE LENGTH) 

NO. WO RDS, ITEM PRECEDING 10000000 00000000000 ~ 

BALAN CE (IF ANY) DISREGARDED 

I NO. WORDS DISREGARDED 

CHECKSUM 

NO. ITEMS IN BLOCK I NO. WORDS IN BLOCK 

FIGURE 8: Variable-Length Item Data Block, Internal Format 

Writing in either fixed or variable-length jtem size 
format is specified by a parameter in the Internal 
Format Output Control (IOCON) macro-instruction. When 
reading, identification of a block as either. a fixed 
or variable-length item block is determined by bits 
17-00, word 02 of the Label block. See Figure 7. 

If a block cannot be filled with data items, the 
balance of the block is disregarded. A count of the 
number of disregarded words is kept in bits 17-00 of 
the word preceding the checksum word. Disregarded 
words are used in calculating the checksum. 
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35 17 o 

NO. ITEMS IN BLOCK NO. WORDS IN BLOCK 

DATA ITEM (FIXED LENGTH) 

DATA ITEM (FIXED LENGTH) 

DATA ITEM (FIXED LENGTH) 

BALANCE (IF ANY) DISREGARDED 

NO. WORDS DISREGARDED 

CHECKSUM 

NO. ITEMS IN BLOCK NO. WORDS IN BLOCK 

FIGURE 9: Fixed-Length Item Data Block, Internal Format 

D. Bypass Sentinel Blocks. 

Bypass sentinels are generally used in pairs to 
surround information blocks which are to be bypassed 
when reading the tape. The second Bypass sentinel 
block may be replaced by an End-of-File or End-of­
Reel sentinel. 

Bypass sentinels are used only on Internal Format tape 
Liles. The Bypass sentinel block is illustrated in 
Figure 10. 
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00 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 

01 1 0 0 I BLOCKS RECORDED 

02 MAXIMUM BLOCK SIZE 

USABLE TAPE 

ITEM SIZE 

DISREGARDED WORDS 
116 WORDS FOR 120 WORD BLOCK 
236 WORDS FOR 240 WORD BLOCK 

.-2 1 0 o[ BLOCKS RECORDED USABLE TAPE 

t-l MAXIMUM BLOCK SIZE ITEM SIZE 

111100111101111100111101111100111101 

FIGURE 10: Bypass Sentinel Block 

Words 00 and t contain the sentinel identification 
747574757475 (octal). The words 01 and t-1 des­
cribe the file to which the Bypass sentinel refers. 
Bits 35-18 indicate the maximum block length, and 
bits' 17-00 indicate the item size. These words are 
the same for both of the Bypass sentinel blocks in­
volved. 

Words 02 and t-1 describe the tape. The identifier 
field, bits 35-33, is set to 100 (binary). Bits 
32-18 indicate the number of blocks recorded on the 
tape, including the sentinel block. Bits 17-00 in­
dicate the amount of usable tape following the sen­
tinel block, and therefore the values entered in 
this field will be different in the two sentinel 
blocks. 

The Bypass sentinel block is either 120 or 240 words 
in length. Recording of the Bypass sentinel block 
is a function of the object program. 
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IX. EXTERNAL TAPE FORMAT 

35 

A. General Description 

The External Tape Format provides for multi-reel data 
files as well as multi-file reels. Header blocks, 
End-of-File Sentinels and End-of-Reel sentinels as 
described in Section X are used with this format. 
Bypass sentinels are never used in the External Tape 
Format. Label blocks, different in format from the 
Label blocks for Internal format, are used to identify 
files. All other blocks are Data blocks. 

B. Label Blocks 

32 

A Label block is the first block on each reel of tape. 
A Label block also heads each file on a multi-file 
reel. The Label block is the same size as the Data 
blocks in the subject file. It replaces a Header 
block, an End-of-File sentinel, or another Label 
block when it is recorded on a tape. Figure 11 illus­
trates an External Format Label block. 

29 23 17 o 

o 0 11101111100111101111100111101 

1 "0 1 BLOCK COUNT USABLE TAPE 

FIL E NAME - SPACE FILLED 

(FIELDATA) --------------------~ 

00010 1 000 101 000 1 0 1 000 01000101000101 Length 
Same as 

for images 
J--------..I...------...J.--------J.-----------------------fin fi Ie 

TYPE FORMAT 000101 REEL NUMBER (BINARY) 

BALANCE OF WORDS IN FrLE -LABEL DISREGARDE"D 

FIGURE 11: File Label, External Format 
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Word 0 is the sentinel identification 747574757475 
(octal). Word 1 describes the tape. Bits 35-33 
contain the binary digits 101. Bits 32-18 indicate 
the number of blocks already recorded on the tape, 
including the subject Label block. Bits 17-00 in­
dicate the amount of usable tape following the 
Label block. 

Words 2 and 3 contain the File Name. This FIELDATA 
field is left justified and all unused portions of 
the field are filled with blank space FIELDATA char­
acters (05 .... ). Word 4 is also filled in with 
blank space characters. The File Name is not 
available to the object program and is not checked 
by the External Format routines, but is primarily 
for external identification. The file Name comes 
either from the Start card on input tapes or from 
the File Name associated with the Open Output File, 
External Format (EOPOUT) routine on output files. 

Word 5 contains three fields. The reel number is in 
bits 17-00 in binary configuration. Bits 35-30 iden­
tify the input/output medium; the entry in this 
field is an octal 10 (=FIELDATA C) for cards, or an 
octal 25(=FIELDATA P) for the printer. Bits 23-18 
contain the binary bit configuration 00101. Bits 
29-24 identify the format of the file as follows: 

Octal FIELDATA Equivalent Format 

13 F FIELDATA 

27 R Row-binary 

10 C Column-binary 

The rest of the Label block is disregarded. 

C. Data Blocks 

Data blocks are, in general, composed entirely of 
words which are images of the desired input or out­
put. The image can be in FIELDATA, row-binary or 
column-binary format. The length of a Date block 
is fixed for each type of input or output according 
to the following table: 
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Words Images Words 
Image Type Format Per Image Per Block Per Block 

Card FIELDATA 14 18 252 

Card Row-binary 36 7 252 

Card Column-binary 27 9 243 

Printer FIELDATA 22 1 1 242 

Since each computer word can contain six FIELDATA char­
acters, a total of 13 full words plus a fraction, or 
actually 14 words, are required to create an 80-column 
card image. Similarly, 22 computer words are required 
to create a 128 character printer image. 

The row-binary card image is contained in 36 computer 
words. For each row, one computer word is required 
for columns 1-36 one word for columns 37-72, and one 
word containing 8 bits of data in the most significant 
bit positions for columns 73-80. Thus a full card 
image contains 12 of these 3-word groups. 

The column-binary card image is contained in 26 com­
puter words plus one word containing 24 bits of data 
in the most significant bit positions, for a total 
of 27 words. 

A Data block must consist of an integral number of 
images. 
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x. DRUM FORMATS 

Each drum file under the control of LION is headed by a 
Label block, and is followed by either another Label 
block or an End-of-File sentinel. The End-of-File sen­
tinel is the only sentinel used on the drum. 

A. End-of-File Sentinel 

The End-of-File sentinel consists of the single Sen­
tinel Identification word 747574757475 (octal). This 
sentinel is used for both Internal and External Drum 
Formats. 

B. Internal Drum Format 

A drum file in the Internal Format consists of a 
Label block, data blocks, and either another Label 
block or an End-of-File Sentinel. 

1. The Label block is variable in length, with a 
minimum length of five words. The maximum length 
is limited only by the size of the output buffer. 
Figure 12 illustrates the Drum Label Block. 

The first word, word 00, contains the sentinel, 
747574757475 (octal). The last word, t,is 
filled with binary ones. Word 01 is the des­
criptor word. Bits 35-32 contain the identifier 
field, 110. Bits 22-00 indicate the number of 
words allocated to the drum file. 

Words 02 is the file descriptor, Bits 35-18 in­
dicate the maximum block size in the file. Bits 
17-00 are used to indicate the item size. For 
fixed item size files, this field contains the 
item size. This field is zero for variable item 
size files. 

Word 03 describes the parts of the label image. 
Bits 35-18 indicate the number of words in the 
File Label. The number of Free Words is indi­
cated in bits 17-00. 

The File Label is variable in length and is spe­
cified by the user. The Date of Recording is the 
first word in the File Label. It is six FIELDATA 
characters in length, The second word in the File 
Label is cleared to zero. 
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35 32 22 17 0 

00 1 1 1 1 a a 1 1 01 1100111101111100111101 

01 

02 

03 

04 

05 

t-1 

10000000 0000 NO. WORDS IN DRUM FILE 

BLOCK LENGTH ITEM SIZE 

NO. OF FILE LABEL WORDS NO. OF FREE WORDS 

~ _______________ D_A_T_E_O_F_R_EC_O_R_D_IN_G_(_FI_E_LD_A_T_A_C_OD_E_) ________________ ~T 
a 00 a a 0 a a 0 a a a a a a a a a a 0 a a a a a 0 0 000 a 0 0 a a 0 

FREE WORDS 

111111111111111111111111111111111111 

FIGURE 12: Label Block, Drum Internal Format 

The contents of the Free Word section, if any, is 
specified by the user. It is variable in length. 

2. Data blocks contain one or more data items. The 
block size as well as the item size may be vari­
able within the same data file. All data items 
are contained in an integral number of computer 
words. Both fixed-length item data blocks and 
variable-length item data blocks are provided in 
the Internal Format. 

File 
Label 

The first and last words of the block are identical. 
The number of items in the block is in bits 29-18. 
Bits 17-00 indicate the number of words in the 
block. The item count is limited to 4095 items per 
block. 
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The next to the last word in the block contains 
the block checksum. The format for variable­
length item blocks is shown in Figure 13. Figure 
10 illustrates the format for fixed-length item 
blocks. 

29 17 o 
o NO. ITEMS IN BLOCK NO. WORDS IN BLOCK 

o NO. WOR OS, ITEM Fa LLOWN G 

DATA ITEM (VARIABLE LENGTH) 

NO. WORDS, ITEM PRECEDING NO. WORDS, ITEM FOLLOWING 

NO. WORDS, ITEM PRECEDING NO. WORDS, ITEM FOLLOWING 

DATA ITEM (VARIABLE LENGTH) 

NO. WORDS, ITEM PRECEDING o o 

CHECKSUM 

o NO. ITEMS IN BLOCK NO. WORDS IN BLOCK 

FIGURE 13: Variable-Length Item Data Block, Drum Internal Format 

In the variable-length item blocks (Figure 13) 
the individual items are separated by item count 
words. The number of words in the preceding item 
is contained in bits 35-18. Bits 17-00 indicate 
the number of words in the item following. Hence 
bits 35-18 in the second word in the block are 
cleared to zero. Likewise bits 17-00 in the word 
preceding the checksum are cleared to zero. 
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The body of fixed-length item blocks, Figure 14, 
is composed only of data words. Only the first, 
last, and next to last words in the block con­
tain control information. 

29 17 

o NO. ITEMS IN BLOCK NO. WORDS IN BLOCK 

DATA ITEM (FIX ED LENGTH) 

DATA ITEM (FIXED LENGTH) 

DATA ITEM (FIXED LENGTH) 

CH ECKSUM 

o NO. ITEMS IN BLOCK NO. WORDS IN BLOCK 

o 

FIGURE 14: Fixed-Length Item Data Block, Drum Internal Format 

c. External Drum Format 

The External Drum Format is identical to the External 
Tape Format, with one exception. Unfilled images in 
the last data block of a file are not recorded on me 
drum. In the latter case, the image which follows 
the last image filled by the user program, is filled 
with the sentinel 747574757475 (octal). This block 
is then recorded on the drum including the specially 
filled sentinel image. 
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XI. CARD FORMATS 

This section describes the card formats used in conjunc­
tion with the 1107 Input/Output Library. Two specially 
punched cards are required for each card deck. The Start 
Card heads each card deck. Each card deck is followed by 
a Stop Card. 

The Stop card is followed by three cards which are disre·­
garded on reading the deck. 

A. Start Card 

This card is prepared in Hollerith code. It is illus­
trated in Figure 15. Columns 1 through 6 contain the 
sentinel/././. Column 7 contains an asterisk. Columns 
8 through 12 are blank. Columns 13 through 24 contain 
the card deck name, left justified. Columns 25 through 
30 are blank. Column 31 contains the letter C. Column 
32 describes the deck format as follows: 

Column 32 
F 

R 
C 

Format 

Hollerith deck 

Row-binary deck 

Column-binary deck 

Columns 37-72 are available for programmer use. On 
decks which are input to the Service routines, columns 
73-78 contain the rewind procedure for the tape being 
produced as follows: 

Columns 73-78 

REWIND 
REWINT 

N~REWI 

Procedure 

Rewind without interlock 

Rewind with interlock 

Do not rewind 

Columns 73-78 are blank on decks punched by the Service 
routine. Columns 79 and 80 are always blank. 

The 14 computer words containing the image of the Start 
Card are transferred intact to the tape File Label by 
the Card-to-Tape routine. Likewise the entire File 
Label, with the exception of columns 73 through 80, is 
transferred to the Start Card by the Tape-to-Card rou­
tine. 
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,- . .:- -- ~ rl~J-:t~·· ,.-~;-i\1'=': 1-- O~'J!k.f""; - -
I I I III I I I I I I 

I I I I I I 
10101000000000000000000000000000000000000000000000000000000000000000000000100000 
1 2345678'WllnQU"g"g"a~nn~~~v~~~~~~M~~V~~~~Q~~~~~qG~~~~M~~n~ •• ~aaMe.~uumnnnu~nnnn. 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 

co 

~ 22222222222222212222222222222222222222222222222222222222222222222222222222222222 
('t') 

N 

~ 31313133333333133333333333333313333333333333333333333333333333333333333333333333 

co 

44444414444414444441444444444444444444444444444444444444444444444444444444444144 

555555555555515551551555555555555555555555555555555555 555555555555555555515~1555 

66666666666666666666666666666666666666666666666666666666666666666666666666166666 

77777777777777777777777777777777777777777777777777777777777777777777777777777777 

81818118888888888888888888888888888888888888888888888888888888888888888888888888 

99999999999999999999999999999999999999999999999999999999999999999999999919919999 
123456789W"nnU"g"g"a~nn~~~v~~~~~~M~.V~~.~c~*~.~q.~~~~M~.n~ •• ~aaMe.~U.Mnnnu~nnnn. 

FIGURE 15: Start Card 
B. Stop Card 

This card is used to signal the end of a card deck. 
It is illustrated in Figure 16. Columns 1 through 
8 and columns 73 through 80 are identical. Each 
column contains a 12-4-8 punch. 

Columns 9 through 36 contain alternate spaces and 
ampersands. Odd-numbered columns are spaces. Am­
persands appear in the even-numbered columns. 

Columns 37 through 72 are blank. 

"tOt-W-n-n"n"r("r{ ".: ~.: 9!~ ~.: (/I, (/I.: '., '>.: O!., •. _ O!.~ ~,: t.: ~.~ 

11111II1 I I I I I I I I I I I I I I 

00000000000000000000000000000000000000000000000000000000000000000000000000000000 
1234517 •• g"nnu"g"g"a~nn~~3V3~~~~~M~.~~~.~~~*~.~ •• ~~~~M~.nM •• ~aDMe.~U.Mnnnu~nnnn. 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

~ 22222222222222222222222222222222222222222222222222222222222222222222222222222222 
N 

~ 33333333333333333333333333333333333333333333333333333333333333333333333333333333 

11111111444444444444444444444444444444444444444444444444444444444444444411111111 

55555555555555555555555555555555555555555555555555555~55555555555555555555555555 

88&&6618888666666666666666666666666666666666666666666666666668666666666666666666 

77777777777777777777777777777777777777777777777777777777777777777777777777777777 

11111111888888888888888888888888888888888888888888888888888888888888888811111111 

99999999999999999999999999999999999999999999999999999999999999999999999999999999 
1214517"M"nQUqg"g"a~nn~~3v~a~~~~M •• ~ ••• ~C~*~.~ ••• ~~~~ •• n ••• ~aDM •• u •• Mnnnu~Mnnn. 

FIGURE 16: Stop Card 
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XII. PROGRAMMING EXAMPLES 

A. Sample Program No.1: Updating 

In this example it is assumed that a Master File is 
to be updated. For maximum simplicity of the pro­
gram logic, the Update File will contain the updated 
item in its entirety, and no updating of fields with­
in an item is required. The Update File will not be 
used to create new items, therefore each item in the 
Update File must have a counterpart in the Master 
File. 

Error routines are indicated, but are not programmed 
in detail. Fixed Length Data Items are assumed, and 
both input and output are in the Internal Format. 

The numbered comments below are to be associated 
with the reference numbers at the right margin of the 
coded example, figure 18. 

1. For definition of the program and I/O equipment, 
see the SLEUTH Assembly manual, UT-2574. 

2. This line, and the three following lines, define, 
and place in the DBANK area, four locations which 
will be used for temporary storage of the data 
item control words. See reference 7. 

3. The I/O control macros, in the DBANK area, will 
generate the file control routine tables for the 
input and output files. Note that unneeded param­
eters are coded as (0) or (0, 0). 

4. The OPNIN and OPNOUT macros open the input and 
output files. 

5. The LOCFIL macro specifies where, on the TAPE1 
reel, the Update File is to be found. As coded 
here, the third file on TAPE1 should be the de­
sired Update File. JANDM is the address of the 
error routine to be followed if the File Label 
images on tape and in core do not agree. Program­
ming of this error routine is not shown in the ex­
ample. 
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6. The Update file is read. If the item read is the 
End-of-File Sentinel, program control is trans­
ferred to location WILMAR, which corresponds to 
B on the flow chart, figure 17. 

2 

7. The ITMIN macro automatically stores in register 
Q0 a control word containing the number of words 
and core address of the item. From Q0 it is 
transferred, by programming, to locations ADDRU 
(17-00) and ADDRU+1 (35-00). Storing of the 
right half only in ADDrtU is necessary because in­
direct addressing will be used later in the pro­
gram. See also reference 2. 

8. The Master File is read. The comments above on 
reading the Update File apply here also. An End­
of-File exit (D 2 on the Flow chart) would cause 
an error print-out if the Update File had not pre­
viously reached an End-of-File. In either case, 
all files are closed and the program is ended. 

9. The End-of-File exit at the time a file is read 
is automatic. If additional End-of-File tests 
are required, they must be programmed. In this 
problem the End-of-File exit for the Update File 
was WILMAR. At this location (B 2 on the flow 
chart), a flag of six binary bits (778 ) is stored 
in positions 35-30 of ADDRU. At reference 9, the 
TNZ instruction tests for the presence of this 
flag. On the flow chart, this is the test which 
leads to either E or F. 

10. Q0 still contains the control word for the Master 
File, and since it is the same as parameter pb 
required for the ITMOUT macro, it is transferred 
directly to the second instruction generated by 
the ITMOUT macro, at location WRITEM+1 . 

11. The item from the Master File is written on the 
New Master File. Parameter pb, since it is pro­
vided as described in reference 10, is coded 
here as (0,0). 

12. At location CRATER, which corresponds to E on 
the flow chart, the contents of the address con­
tained in ADDRM (i.e. indirect addressing) are 
compared with the contents of the address con­
tained in ADDRU. These words are assumed to be 
the Key words which identify each item. 
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13. The control word of the ITMIN macro located at 
READU had been placed in temporary storage at 
location ADDRU+1. It is now transferred to 
WRITEU+1. This step is similar to that at re­
ference 10. An item from the Update File is now 
written. 

14. The comparison of reference 12 is continued to 
determine whether the identification Key of the 
Update or Master File is greater. On the flow 
chart, this is the NO branch of the test at E. 

15. If the Update File Item is lower than the Master 
File Item, an error is indicated, because a 
missing Master item has been detected. After 
the error printout, a new Update item is read, 
and program control is transferred to either lo­
cation CRATER or WRITEM-1 . 

16. Close all files. 

17. Transfer program control to EXEC. 
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STORE CONTROL 
INFORMATION FOR 

UPDATE FILE 

STORE CONTROL 
INFORMATION FOR 

MASTER FILE 

SET EOF FLAG 
FOR UPDATE FILE 

UPDATE: EOF? 

YES 

CLOSE FILES 
MASTER 
UPDATE 

NEW 

COMPARE KEY 
UPDA TE = MASTE R? 

YES 

SELECT 
UPDATE ITEM 

FOR WRITING 

ERROR 
PRINTOUT 

NO.2 

FIGURE 17: Flow Chart, Sample Program No. 1 
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1 TAG 7 8 9 FUNCTION 14 15 SUB FIE LOS 37 COMMENTS REF 

l!i~~-.l~'!L_ PRO EXE · 1 
_~_L=-.L_L. J __ · ----------.--------.--.-----------.-~ -

W~J--_L__1_ L. __ ~TIC IH 1-1 ___ : 1-------_.---... _-----_ .. -_._--_ .. -. __ ._-_ .. _-_._ .. --.---...... ---.. -... ---- I 

_l~j!'j_~-L_l_L I N M T A · · -"--1 __ .~~ __ :::L_ r- -----.--.--.. -----.--.-.----.-.----.-.-----.-.. 

IT,A,P,EI 2l_ L1J!lM~I~1_ · · -

, T , AI P IE 1 31 LJJ~, M, T_L A L~ · · r-------------.. ------------.------.... ----.---.. --. , , 
'~-L.. ~~~L~' H, · 1 · t---- -.-_.-.. -

,TIAI~.(~ U!-!t!L..L~ · · -------------

1--~~!L5L MI TI AI 01 1 · · ----------_ .. _-----_.------_._---.-------_. 

__ l_iJ~~-L.. -.!'~.L~L · · ------------.-.----------~-------.-----. .-

,AI D, D, RIMI WI I I , I g : 2 

, I I~~ '!!LLJ , , g · · 
IAIDIDI RI Ul_ !!L.L..L...L~ f1 · · 
I I I I I , W g · --.~~~~ · 
IF, R, A I J I 0, H r ,IIC,O,lil __ (MASTER) (LBLM,6) (FORW) (2,TAPE2) (2, TAPE3) (lNBUF2) (lNBUF3) (6gO') (0') 3 

.. _--_._--------------------_._-------

I I 1 I (ERSKX1) (HENNX1) (STANX1) · I ~ __ l_L , I , · ----~----.---------

~~~~ LJ~~-- (UPDATE)(LBLU,4) (FORW) (2,TAPE1) «()',fl).<INBUF1) (,f) (9,0,0) «()') (ER~KX2) (HENNX2) (KOYX2): 

_~1_~_!J.!i ~ !J~J_S_~L_~_ (N EW) (LABLN,6) (g,~lJ2, T~PE4) (2, TA_!.~5)_~~UTBF4) (O~]".~_F5) (6f1~ (g) 

J I I , I , -LL~.~--.-l. __ -.lICHX3) (WRITEX~lJn · · - ------------------, I I~~ l!J.!LA I N.~ · · ---

,0, PI EI NI , 0, P, N, liN, (MASTER) · 4 · 
I I I---.Li.. -L.. 01 PIN, I,_~~. (UPDATE) · · -,. · , I I I I_~ -.9.1~Llil 0 , U , Ti (NEW) · -----

I I I I I I J.,O,CIF I rlL' (T AP E 1) (3) (JAN DM) : 5 

IRIEIAID, UI _I 1 T 1 MI I I N I (UPDA T E) (WILMAR) · 6 
- · 

I , ( ( I , SIT, p, , I $Q(1. ADDRU •• $H2 · 7 · 
1 I I , I , S, T, Pl $QU, ADD R U + 1 · I , · 
I R,E(AI DI ~ I, TI M, I,N, (MAST ER) (PHYVIC) · 8 · 

S, T, PI $Qg, ADDRM" $H2 · , I , I , , , I · 
1 I ( I , 1 S I TI P, , , $Q9, ADDRM + 1 · · · I I I I , I I , I I , · 

FIGURE 18 



1 TAG 7 8 9 FUNCTION 14 15 SUB FIE LOS 37 COMMENTS REF 

._i_l_~~~ __ 
T N Z ,ADDRU " $Sl : 9 
_~_~_--.L_J __ L __ -----_.---------------_. __ ._-----------

!i_U I MI P L __ L._ ,CHATER · ZERO = NO EOF I I I , I L-- · 1--------- --------- .--. ---.-.. ------- .---. ----.--_.- - --_. -... ---- · _ ~_!_L~L.J __ L_ _$Q(l L-W RJJ E~_",: ____ l __________ . ___ ._. _________________ . __ · NON·ZERO = EOF 10 I , , ~-~ 
I W,R, I, T I E I M ! __ l TI MI~! (N EW ) (t) , (l). : 11 

i-----------~-------------, , I I I I ~!_L~~_L_ ,READM : 
~-------~-,.----.--------- --_._---------------------------_._-_._-

_J.S!t,AITI EIR ~~.L!..L_~_ $A15, * ADDRU : 12 
----"---- --_._---_ .. _- .-.. ------~-.-------------

I I I I I I c1i~_1_L- $A15,*ADDRU · · ----------_._---_. , , I , I I JI UI MI PLL , HARA~~ __ · NOT EQUAL · - ._- ~-.------

_li...l I I I ~.iY~J._l __ $A15, ADDRU + 1 · EQUAL 13 · ._-_._--_._---._.--.-_._._-----_._-----_._--._--- - '-

I I I I SI TI PI $A15, WRITEU + 1 · I I I I · 
I WI R I I I TIE I U J.L'L.Ml 0 I U1 T (N EW) «(l ,(l) · · -

I , , I I I rJ~ _lJ:MI P I -1-
READU · , · --

I H I A I R, AI NI N T L ~LL- $ A15, * ADDRU : 14 
----. -_._--_._-, , , , __ J _-.l __ J I UIM, PI I ' WRITEM - 1 : U NOT < OR = M 

_._ .. _-------------------_._--.--. 

~_TIJI PI · PRINT ERROR ROUTINE # 2 15 I I I I I I I · ---_._._----------_._-----. __ ._--_._--

11.. T I MI.Ll!L_. (UPDATE) (FRAHM) · _..L...L...L I I I · 
I~_L- ~LTlfL __ L_l_ $Q(l, ADDRU " _~t!J _____ · , I I · --------------. -----_._---

I I I I I I ~I'~ $Q(l, ADDRU + 1 : 
~_ -L._.l... __ -----------------~---------, I , I I I ~~ M I P i..----l.- ,CHATER :' 

_.-- ---_._- ._-- .-- ""----~-------"----~."------

,WII,LIMIAIR LI 01 PI I , $ A 15, $77 " $UO P : SET EOF FLAG FOR UPDATE FIl.E 9 

I I I I I S T P $ A 15, ADD RU " $S 1 · I ~L_~J ____ L; · -,. · I I I LL1 ____ J.l!'L~fLLi , READM · ---

,PI HI Y1V,1 I C !-~~-: ' ADD RU ,,$Sl · · t----- -

I , I I I I ~~.LlL!i!~.L · ZERO = EOF. ERROR ROUTINE #1 -- · 
I I I I I , ~~IIIL (MASTER)(REWIND) : NON.ZERO = NO EOF 16 

I I I I I I I I E I N[F I IlL (UPDATE) (REWIND) · · 
I , I I I I O,E1NiF11IL (NEW) (REWINT) · · 

L IMj J 1 PI $81, $END · , I I I I I I · 17 

,F,R,AIN,N I LIDIP 1 I J $ Qf1, ADDRM + 1 · · 
I I I I I I J IU1M 1 PI I , WRITEM - 1 · · 

FIGJJRE 1 8 



35 

B. Sample Program No.2: Listing 

Assume a Master File, in Internal Tape Format, con­
taining an identification key, class code, name, 
City and State, and a dollar amount. The format 
for each item is shown in figure 19. 

17 

NO. OF ITEMS IN BLOCK 
I 

NO. OF WORDS IN BLOCK 

lID KEY 

NAME 

NAME 

NAME 

NAME 

A DO RESS 

ADD RESS 

ADDRESS 

ADD RESS 

DOLLAR AMOUNT (BINA RY) 

OTHER DATA 

ETC 

FIGURE 19 
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IDE.NT 

3 348 

7955 

1 248 3 

The identification key, name, and address are in 
FIELDATA form, and class and amount are in binary 
form. 

A listing is to be prepared, showing identification, 
class, name, address, and amount by identification 
key. Items with zero class coding are to be ignored. 
Any number of items per key are possible, but only 
one line per key is to be printed and the amount is 
to be the total of all items for the subject key. 
Field headings are to be printed for each page of 
the listing, and a grand total is to be given at the 
end. The listing is to be double spaced. Figure 20 
illustrates the desired format. 

CLASS NAME. CITY STATE. AMOUNT 

4 ..J • ..JONE.S E.LMIRA N.Y. 4732.56 

1 2 ..J.SMITH WAUKE.GAN ILL. 988.52 

8 ..J.BROWN SCRANTON PA • 1 3 484 • 1 2 

TOTAL 128415.06* 

FIGURE 20 

The numbered comments below are to be associated with 
the reference numbers at the right margin of the coded 
example, Figure 22. Reference will also be made to 
the Flow Chart, Figure 21. 

1. OUTPAR is the address of the first parameter as­
sociated with the IMGOUT macro located at CARMEN 
+ 2. 

a. Six characters of the word located at the ad­
dress contained in $Q0 are transferred to the 
output buffer. This address is the location 
of the first word of the item. Since this 
word, the identification Key, was in FIELDATA 
format in the input file and was read in In­
ternal Tape Format, it is stored in core in 
Internal Format. Operation code 5 in the a­
field of the instruction will then give a 
FIELDATA to FIELDATA transfer to the output 
buffer. The j-field coding (1) means that a 
maximum of six characters can be formed from 
a single word, including blank spaces. 
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b. The class, in binary format in the input file, 
will be transferred as a decimal to the output 
buffer. Class is a six-bit field located in 
bits 05-00 of the second word of the item. The 
second parameter causes it to be listed as an 
unsigned number, without a decimal point. 

c. Following the class field, three spaces will 
appear. Note that the spaces between the Key 
and class fields are formed naturally, since 
it is assumed that the class field will never 
exceed two digits. 

2. Similarly, the heading and total line parameters 
are coded to produce the desired effect. 

3. The SC instructions create the alphabetic con­
stants which are to appear in the output. 

4. The I/O control macros, in the DBANK area, will 
generate the file control routine tables for the 
input and output files. The input file uses the 
IICON macro for Internal Format, and the EOCON 
macro is used for the External Format output file. 
Similarly, the files are opened by the OPNIN and 
EOPOUT macros. 

5. Programming for these four error exits is not shown. 

6. The input item is read. Programming is straight­
forward and needs no explanation. 

7. The data line is printed, using the OUTPAR param­
eters. Similarly, at the appropriate points in 
the program, the heading line and the grand total 
line are printed. 

8. After the total line is printed, both files are 
closed. 

9. This line of coding need not appear, as the trans­
fer image will automatically complete the printed 
line with spaces. 
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CHANGE IN YES 
IDKEY? ~~--------------~ 

NO 

IS CLASS 
FIELD ZERO? 

NO 

ACCUMULATE 
AMOUNTS FOR 
EACH 10 KEY 

FIGURE 21: 

IS AMOUNT ZERO? 

RESET TOTAL 
AND PLACE KEY 

IN OLDKEY 

Flow Chart, Sample No~ 2 
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1 TAG. 7 8 9 FUNCTION 14 15 SUB FI E LOS 37 COMMENTS REF 

hl!J~L!i!'!i ~~ __ PRO EXE · _~~ __ --.L_J __ -.1_ · --------~--.-----.-.--.----------------

--1 __ L_ L_L--.l ~ ~lTICIHI ~ __ · · ------------------------------------------- ------------------------

_1 !..L~ L!L& ~LE_ I N M T A · · ~ ____ .L~ __ :.:.L_ 
-----.-.--~-..... --.---~-.--.-.. ---.-.----.---

1 , ~lTICIH..Ll_ · ~~- · --
,O,U,T1A1PIE ~~.l_L_ : 

---------------------------------------------------------

r-~l-L~-~ ~!~-LA~-.l.!S-- · · ------.--.--.--.-~-.-.------

r--J.i.L!lA.dilIL Jh~Ll~ (IN) · · _"n_ 

~_L_L_...1_~ ~~~~t..QJ_':J-.l_! (0 U D _________ · · - ._- --------------, I I 1 I LlM.L~~~L! (OU T) (H ED PAR, 9) · I · -_ ... _._._._-----------------_. 

,R IEIAIDI 1 I ITIM II IN I (IN) (BARB RA) : 6 

I I I--.L.l.~ ~.L~ I I $ Q (1, KEY" $ H 2 · · -"--
, I l--LJ.~ l._J_QJ. ~..L.l_.L __ $A6,.* OLDKEY · · 
I I I l.i..-L- ~GL~_ $A6,*KEY · · 
, , _~IUIMI PI ' CARMEN · , , I...i._ I- · . ---

!.lNlr, , ,1,$Q9',$S6 · __ L.l_L_ L __ 1. _L_ I · -_. __ ._-. ------------

, ~----.L.. 1L1hMl~ __ READ · , I , · 
I I L.l~_l_ LOP $A 2, TOTAL : 

~L J:..1. ___ L_L_ --- -----------

-.--Ll._LL.i.l...... A I 0 I 0 -.l.._~....i. __ $A 2, l(1,$Q(1 · · -----------_._---

~-LLl-.L ~_T I P ...L~----L- $A2,TOTAL · · -- --_. 

I , I I I 1 JIUIMIP j I ,READ · · 
,C,A,RIMI~ T N Z , TOTAL · ~.:.l_~J_. __ ~. · .--

JJ~_j~~~ , DELLA + 3 · ---.LLL_Ll ~_ · ---

I , I I 1 I J.IMIGIOIUIT: (OUT) (OUTPAR ,12) · 7 · 
IDIE~~ ~_l~_U I I $A3, TOTAL · · -

I I I I I 1 A1DID, , I $A 3, GRTOT · · 
, I I 1 1 I S T P $A 3, GRTOT · ~ __ L--.L~ · 
I I I I I I S ,T'~i , I ,TOTAL · · 

LIDIP I $A3,KEY · 1 I I I I I I I · 
I I I I I I S ITIP, I I $A 3, OLDKEY · · 
I I I I I I J I U,M,P I I 

, READ : 



Li 
H 
o 
~ 

CO 
o 

1 TAG 7 8 

IAININ,E, I 

I I , , , I 

,B,A,R,B,RIA 

, I , , , , 

I I I , I , 

I , I , , I 

I , I I , I 

IOIUITIPIA,R 

I I I , I I 

I I , , I , 
, I I I I I 

I I , , I I 

, , , , , , 

I , I I , I 

I I I I I , 
, , , , , I 

, , I I I I 

I , I , , I 

I , , I I I 

,T1OITIP,AIR 

I I , I I I 

I I , , I , 
, , , I I I 

I I , , I , 

I I , I I I 

I I I I I I 

,H,E,D,P,AIR 

, I , , I , 

I , , , I I 

I I , , , I 

9 FUNCTION 14 15 

_!J~~~J~~! 
~.U,M,P, , 

-_ .. _-

_!J.M,G,O,~! 

J.1E,N,F~~ 

~X ,0 , E ,N 1P_ 
'-~ ,M, J, P, , 
D IB IAI NIK I 

6, , , , , 
4, , , , L 

SI I , , , 
3, , I I , 
2 14, I I I 

3, , [ , I 
2,4[ , , I 

2, , I I I 

!L2 , I , I --

-.!.L .J._-.L __ L __ 1_ 

5," , I L~_ I 

.!.i-L-LL-1-
4, fJ, [ i I 

61 , , ,u~. 

2 " 

,. 
f--_l_L , , , 

t 
~~ ,2, , , I 

S, , , , , 

6 1 , I I I 

III I I , I 
6, I i I I 

6, I 1 , I 

1,2 1 I I I 
6

1 I I I I 

SUB FI ELDS 37 COMMENTS REF 

(OUT) (HEDPAR ,9) : 7 
-------------------_.---------------------_._-

, DELLA : 
f-- _.- . ---'--- .~-.---- ._-"-- ------ ---.---- - ---- -.-----

(OU T) (TOTPAR, 7) · 7 · r- -------------------------.- --------- ---------- -------- ---

(IN) (REWIND) : 8 
-------------

(0 UT) (R EWIN T) · · f------------------------------------------------_.-. 

$ B 1 , $ END · · ------------- ------ ---------- ------ ---.~---

· · --

5, (1, $Q (1, 1 · 1 · - -_. - "'------------------.----.----~---

3,1,$Q(1 · · -------------_._---------------------- --_. 

6,6,5,3,(1,(1 : 

7 · · -------------. __ ._---
5,2,$Q{1,1 · · --
7 : 

-- ----
5,6,$Q",1 · · -- ---------------------------"_._---------

7 · · ------------ .---~-

3 , TOTAL" 2 · · -
27,36,35,(1,,,,,, · · -------_. ---------------.----

7 · 9 · -------------.-.----

9 · · ._------

7 · 2 · 
5, LAURA"l · · -

7 · · ---

3, GRTOT,,2 : 

27 , 36 ,35, (1," ," · · 
5, STARR" 1 · · 
9 · · 
5,MARGIE,,1 · 2 · 
5, NANCY, ,,1 · · 
7 · · ---

5,OPAL,,1 · · 
FIGURE 22 



1 TAG 7 8 9 FUNCTION 14 15 SUB FI E LOS 37 COMMENTS REF 

~~~-
1 g 7 · _1_ I _~~ __ l_J _-.-t_ o 

--------------------_. __ .. _----------------- I---

t-L-J _ 1 __ 1---.1----L- ~12 I I I ----1 ___ 5,PAT,,1 : 
1---------_ ... _------_ .. -_._--_ ..... _-_._-- .. __ .. - --.-_.- .. --_. -... ---- r---· ~J'_L~ __ _____L_ 7 · .--l __ L L L_J_L ----.---.. ---------.---.-------------.---. r-

~1_~-.-L..L..1_ 5, RONNIE" 1 · --.LL...LLi-.-L_ · - r----

I 1 LLl.~ ~_~l_l_L_ 9 : 
f------------------------~-.--------.----.-.-.--- .. -.. r-

~--.lIl.Q~.~ W g · · I-_J_L_.L_l~_ --_._. __ ._-- ----_._--- r-

,G,Rl!1Qj~ ~-.l~_l~ f)' · · ----- r-

IKIE IY I I~ W g · f---~-.L-~- · .- ... ----------------.---- r-

10,L1DtKJEIY !_L __ ..L __ ~L f1 · · -----."---_._ .• _-_._----------------_._- r---

ILIA 1 U 1 R I A I S ICI I I I 1/~ TOTAL : 3 
to--

~~.J~~!J!. ~.L~ I I 1/~ DENT ~ · · --- I---

,N,A IN IC,!.1_ S~~L----.LL~ l/IDENT~ · · --------- I---

,0 I P ~-.l.--L- ~~I I l/NAME ~ ~ · I · -

I P , A i.!LJ---.l_ ~~ I I 2/ CIT Y , ~ S TAT E ~ · I · ------ ----------- -
IRIO~l.t!. ~CI l/AMOUNT · , I , · --.-------.---------- -

~J.!l~J.fu~ L-~~- .. 1/* ~~~~~ · · -
I B IF I I L~J Ll_ ~-E--1-~-y L_.J_ 5f1 · · ---"--- - ----"---_._--------"---- f---

,B,F I I,N,2 1 I-I!J!.LS--L!L-.L_ Sf)' · · -----------------~--.--- I---

J , I , I I ~~~i-~ (IN) (ELLIE ,4) (FORW) (2 ,INTAPE) (0' ,0') (BFIN1) (BFIN2) (5,f)(FRAN) (GINNY) (HANNA) (IRENE): 4 ----_._---_ .. _----------- I---, I I I , I E I 0IC 10 iN, (OUT) (2,OUTAPE) (fl,fl) (128) (JENNY) (KATE) (fl)(54,6,6) (2) (g,O') UJ',g) (ANNE): 4 
t---

I ~_LNI D I P I_~~; START · I , I I I · - I---
I· · I I I I I I f-.1_L ...J..---.L..Li. · ._---- t--

· _--LL.L_LJ~ __ L-.l~--L-L_ : · I---

I I L....Ll~ __ L_L_-.L I , · - · t---· I I I I , I U-.l--.-LI I · r---

· I I I , I I I I L~ · r---

I I I I I I I I i I I · · r---· · I I I J I , I I I I I 
I-----

· I , I I I , I , I I I · -· , I I I , I I I I I I · 
FIGURE 22 



APPENDIX 

Macro Definitions 

A. Internal Format 

The Internal Output and Internal Input Control macros 
(IOCON and IICON) generate the file control routine for 
the Internal Format output and input files. The macro 
definitions and word layout for these macros is shown 
in Figures 23 and 24. The generated words normally ap­
pear in the DBANK area. 

All other Internal Format macros are in the IBANK area. 
These are shown in Figure 25. 

B. External Format 

The macro definitions for External Format are similar to 
those for Internal Format. The control macros EOCON and 
EICON are illustrated in Figures 26 and 27. The remain­
ing' External Format macro definitions are shown in Figure 
28. 
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r 
H 
o 
~ 

CD 
W 

WORD 
NUMBER 

00 
01 

02 
03 
04 

05 

06 
07 

08 

09 
10 
11 

12 

13 
14 

15 
16 

17 

18 
19 

20 
21 

22 

23 
24 

25 
26 
27 

IICON MACRO DEFINITION 

TAG F SUBFIELD WORD CONTENTS 

(pa) SC 1, (pa) Fi Ie Name (in Fie Idata) 

H (pb) Address of label Number of label words 

H (pc), 0 F=O B=I' , Search I Read Read Sent. 

F $, (pd) In. fi Ie flag Channel and unit #1 
F $, (pe) In. file flag Channel and unit #2 

H (pj), (pk) End-of-Reel Exit File Control Error Exit 

H (pi), (pm) Read Error Exit Label Error Exit 

RESV 2 Status word 

fun ction Channel and unit number 

W (pf) Number of words to read Address of buffer #1 
RESV 2 Final access word 

Number of blocks read Number of blocks to read 

W $747574757475: Sentinel word 

RESV 2 Status word 

Read fun ct. Channel and unit number 

W (pg) N urn ber of words to read Address of buffer #2 
RESV 3 Final access word 

Number of blocks read Number of blocks to read 

Sentinel word 

H (ph), 0 Buffer length Fixed item definition 

RESV 6 Block count 05 bits)2 I Amount of usable tape (21 bits)3 

Item count 

Label tag + 13 Label tag + 7 

Label Last item CONWRI End reel Bypass End fi Ie 

W 64 Block read Not fi lied No label EOR Rewind Fi Ie end Reel end 

W 0 Number of blocks used Current buffer position 

1. F = Forward, B = Backward 
2. For tape only; clear for drum FIGURE 23: Word Layout From IIeON Macro 
3. 23 bits for drum = number of words remaining 

Exec. 

packet to 

read 

buffer 1 

and rewind 

Exec. 

packet to 

read 
buffer 2 

} 

Exec. 
packet for 

typeouts 



WORD 
NUMBER 

00 
01 

02 
03 

04 

05 

06 

07 
08 
09 

10 

11 
12 

13 
i 14 

15 

16 
17 

18 
19 

I 20 
21 
22 

23 
24 

IOCON MACRO DEFINITION 

TAG F SUBFIELD WORD CONTENTS 

(pa) S 1, (pa) File Name (in Fieldata) 

H (pb) Address of labe I Number of label words 

H (pc) Address of Free Words Number of Free Words 

F $, (pd) fi Ie flag Channel and unit #1 

F $, (pe) fi Ie flag Channe I and un it #2 

H (pj), (pk) End-of-Reel Exit Fi Ie Control Error Exit 

H (pi), 0 Write Error Exit Initial address current buffer 

RESV 2 Status word 

w ri te fun ct. Channel and unit number 
W (pf) Number of words to write Address of buffer #1 

RESV 2 Final access word for read & write 

Number of blocks read (000001) 8 

H 64, 0 File opened I Header Bypass EOF I EOR Rewind I End-of-Reel 

RESV 2 Status word 

function Channel and unit number 

W (pg) N umber of words to wr ite Address of buffer #2 

RESV 3 Final access word for write 

I 
Current address of buffer 

H (ph),(pm) Buffer length Fixed item defin ition 

W (pn) Block count (15 bits)4 Amount of usable tape (21 bits)5 

RESV 4 

Label tag + 13 Label tag + 7 

3. For tape only, cleared for drum 
5. 23 bits for drum - number of words remaining 

FIGURE 24: Word Layout From IOCON Macro 

} 

Exec. packet 
write buffer 
# 1; w rite a II 
sentine Is, read 
write header 

Exec. packet 
write buffer 
#2; rewi nd a It. 
tape on EO F 

Exec. packet 
for typeouts 



MACRO DEFINITIONS 
FUNCTION 

TAG F SUBFI ELD 

Open output fi Ie OPNOUT MACRO 
LMJP I, IOSAVl 
H (pa ), OPNOUT 
ENDMAC 

Item for output fi Ie ITMOUT MACRO 
LMJP I, IOSAV2 
H (pb) 
H (pa), ITMOUT 
ENDMAC 

Close ree I on ou tput fi Ie OENREL MACRO 
LMJP I, IOSAV2 
SC 1, (pb) 
H (pa), OENREL 
ENDMAC 

Close fi Ie on output fi Ie OEN FIL MACRO 
LMJP I, IOSAV2 
SC 1, (pb) 
H (pa) , OENFIL 
ENDMAC 

Prepare for bypass information BYPASS MACRO 
LMJP 1, IOSAVl 
H (pa) , BYPASS 
ENDMAC 

Open input file OPNIN MACRO 
LMJP I, IOSAVl 
H (pa), OPNIN 
ENDMAC 

Item for input file ITMIN MACRO 
LMJP 1, IOSAV2 
H 0, (pb) 
H (pa) , ITMIN 
ENDMAC 

Close ree I on input fi Ie IENREL MACRO 
LMJP I, IOSAV2 
SC I, (p b) 
H (pa), IENREL 
ENDMAC 

Close fi Ie on input fi Ie IENFIL MACRO 
LMJP 1, IOSAV2 
SC 1, (pb) 
H (pa) , IENFIL 
ENDMAC 

I 
I 
I 

I 
FIGURE 25: IBANK Macros for Internal Format 
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WORD 
HUMBER 

00 
01 
02 

03 
04 

05 

06 
07 
08 
09 

10 
11 

12 
13 

14 
15 
16 

17 

18 

19 
20 
21 

22 

23 

24 

25 
26 
27 

28 
29 
30 

EICON MACRO DE FINITION 

TAG F SUBFIELD WORD CONTENTS 

(pa) SC I, (pa) ~: F i leN a m e (i n Fie I data) 

H 0,0 Current image address o 0 0 0 0 o 0 000 o 0 00000 0 

G 0/6,0/12,0/18 o 0 0 0 0 0 Char. posit. Final image Search Read Read sent. 

F $4, (pb) File flag Channel and unit #1 
F $ 4, (pc) Fi Ie flag Channel and unit #2 

H 0, (pd) 0 o 0 0 0 0 o 0 0 000 00000 0 File Control Error Exit 

H (pe), 0 Read Error Exit 0 o 0 0 0 0000000000000 
RESV 2 Status word 

fun ction Channel and unit number 

W (pa) + 31 N umber of words read Address of buffer #1 

RESV 5 Fina I access word 

Number of blocks read Number of blocks to read 
1----- --

Sentine I word 

Status word 

function Channe I and un it number 

W (pa) + 284 Number of words to read Address of buffer #2 
RESV 10 Fina I access word 

Number of blocks read Number of blocks to read 

Sentinel word 

Buffer length images/block words/ima ge image count 

Block count (15 bits)6 Amount of usable tape (21 bits? 

Labe I tag + 13 Label tag + 7 

W 64 
RESV 510 First address of current image 

Char./image char. count 

6. For tape only, cleared for drum FI GURE 26: Word Layout From EI CON Macro 
7. 23 bits for drum - number of words remaining 

Exec. 
packet 
to read 
buffer #1 

Exec. 
packet 
to read 
buffer #2 

} 

Exec. 
packet 
for typeout 



WORD 
NUMBER 

00 

01 

02 

03 

04 

05 
06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

EOCON MACRO DE FINITION 

TAG F SUBFIELD WORD CONTENTS 

(pa) SC 1, (pa) F i leN am e (i n Fie I data) 

W 0 Char. posit. Fina I image Write sent. o 0 0 0 o 0 0 00000000 000 

T (pk), 0 Cha r. preceding page # Beginning page # Maximum line count 

F $ 4, (pb) File flag Channel and unit #1 

F $ 4, (pc) Fi Ie flag Channe I and un it #2 

W (pe) 0 o 0 a a 0 o 0 0 0 0 a a 0 0 a 0 0 Fi Ie Control Error Exit 

H (pf) , 0 Write Error Exit Current buffer address 

RESV 2 Status word 

function Channel and un it number 

W (pa) + 28 Number of words to write Address of buffer #1 

RESV 2 Final access word for read & write 

Number of blocks read 000001e 

H 64, 0 

RESV 2 Status word 

function Channel and unit number 

W (pa)+280 Number of words to write Address of buffer #2 

W 0 Fina I access word for write 

T (ph) lines/page lines spaced at top lines spaced at bottom 

G (pd/12, (pj )/6 ,0/18: Char. per image Line spac. Current line End of page 

W 0 Buffer length Images/blk. Words/Image Image count 

W (pg) Block count (15 bits)8 Amount usable tape (21 bits)9 

RESV 4 

Labe I tag + 13 Label tag + 7 

T (pl),0 Chars. preceding date date line number Current line count 

H 0, (pm) Page counter End-of-Page Exit 

RESV 505 First address of current image I ines left character count 

8. For tape only, cleared for drum 
9. 23 bits for drum - number of words remaining 

FIGURE 27: Word Layout From EOCON Macro 

Exec. packet 
to write 
buffer #1; 
write all 
sentinels, 
read and write 
header 

Exec. packet 
to write 
buffer #2; 
rew ind a It. 
tape on EOF 

} 

Exec. packet 
for typeouts 



MACRO DEFINITIONS 
FUNCTION 

TAG F SU SFI ELD 

Open input file EOPIN MACRO 
LMJP 1, IOSAVI 
H (pa), EOPIN 
ENDMAC 

Image read IMGIN MACRO 
LMJP 1, IOSAV3 
H (pb) 
H 0, (pc) 
H (pa), IMGIN 
ENDMAC 

Close input file EXIEND MACRO 
LMJP 1, IOSAV2 
SC 1, (pb) 
H (pa), EXIEND 
ENDMAC 

Open output fi Ie EOPOUT MACRO 
LMJP 1, IOSAVI 
H (pa), EOPOUT 
ENDMAC 

Image write IMGOUT MACRO 
LMJP 1, IOSAV2 
H (pb) 
H (pa ), IMGOUT 
ENDMAC 

Close output file EXOEND MACRO 
LMJP 1, IOSAV2 
SC 1, (pb) 
H (pa), EXOEND 
ENDMAC 

FIGURE 28: IBANK Macros for External Format 
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INDEX 

A 

Auxiliary Subroutines, 43 

B 

BYPASS, 12 
Bypass Sentinel Block, 58 

Card Formats, 67 
Start Card, 67 
Stop Card, 68 

Card Punch, 43 

C 

Card Read, 43 
Card-to-Tape Conversion, 44 
Close File, External Format Input, 41 

External Format Output, 31 
Internal Format Input, 19 
Internal Format Output, 11 

Close Reel, Internal Format Input, 18 
Internal Format Output, 10 

Continue Write, 47 
Control, External Format Input, 33 

External Format Output, 22 
Internal Format Input, 13 
Internal Format Output, 5 

CONWRI, 47 

Data Block, External 
Internal 
External 
Internal 

D 

Drum Format, 66 
Drum Format, 63 
Tape Format, 61 
Tape Format, 56 

Drum Formats, 63 
End-of-File Sentinel, 63 
External Format, 66 
Internal Format, 63 

E 

EICON, 33 
End-Of-File Sentinel, Magnetic Drum, 63 
End-Of-File Sentinel, Magnetic Tape, 53 
End-Of-Reel Procedure, External Format Input, 41 

External Format Output, 31 
Internal Format Input, 17 
Internal Format Output, 9 

End-of-Reel Senti~el, 53 
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EOCON, 24 
EOPIN, 34 
EOPOUT, 25 
EXIEND, 4-1 
EXOEND, 31 
External Drum Format, 66 
External Format Subroutines, 21 
External Format Input Subroutines 32 

Close File, 41 
Control, 33 
End-of-Reel Procedure, 41 
Image Read, 35 
Open File, 33,34 

External Format Output Subroutines, 21 
Close File, 31 
Control, 22 
End-of-Reel Procedure, 31 
Image Write, 25 
Open File, 22,25 

External Tape Formats, 60 
Data Blocks, 61 
Label Blocks, 60 

Header Block, 52 

IENFIL, 19 
IENREL, 18 
lICON, 13 

H 

I 

Image Read, External Format, 35 
Image Write, External Format, 25 
IMGIN, 35 
IMGOUT, 25 
Input Subroutines, External Format, 32 
Input Subroutines, Internal Format, 13 
Internal Format Input Subroutines, 13 
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