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l • , '--- '.) ! • SUBPROGRAM U33 (u33). U33 loads itself (load tape) 

into core from tape Al. lt then reads in and checks the tape 

search program and, if the transfer is proper, branches to 

execute the tape search program. 

a. Inputs. No inputs are defined. 

b. outputs. No outputs are defined. 

c. Program Logic. FD U33 

(1) Steps 1-3. The bootstrap subprogram is read into 

core from tape Al  and the redundancy indicator is turned 0FF. 

The subprogram skips over the next record or loader subprogram 

and continues at step 4. 

(2) Steps 4-12. The first three words of the record are 

brought into core. The first word, which contains the last 

address of the subprogram, is used to initialize the address 

of the first word in the tape search subprogram. The remain-

der of the subprogram is read with the checksum as the last 

word of the record. The logical checksum of the record is 

computed and compared with the actual checksum. If the redun

dancy indicator is � or if the checksums do not agree, the 

record is backspaced. If the subprogram is to proceed it con

tiriues at step 4. Otherwise the subprogram halts for manual 

iritervention. If the redundancy indicator is ¢FF and the 

checksums agree1 the subprogram branches to execute the tape 

search subprogram. 

a .'fl n f Ql5t8FN11Al.u> 2-39/2-40 
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�UBPROGRAM u51 (U51). u51 makes octal corrections 

to compiled subprograms or changes the values of parameters 

in Missile Simulator (SIM) . The FORTRAN II reference state

ment is CALL U51. The FAP reference instruction is TSX U5l, 

4. 

a. Inputs. The input is an octal coded card stored in 

the card image area CDIO - CDil3. The format of this card 

is illustrated in figure 2-1. Paragraph 2-209 illustrates 

the bit configuration in the card image area. Several cor

rections may be on one card provided they are located sequen

tially in core and are separated by an octal coded comma. An 

octal coded blank indicates that all the corrections have 

been processed. 

b. Outputs. The outputs are the instructions or con

stants corrected in core. 

c. Program Logic. F D  U51 

(1) Steps 1-3. The contents of index registers 1, 2, 

and 4 are saved. SENSE light 4 is set OFF,  and the error 

indicator SW(70) is set �F. Zeros are stored in GRASE-1. 

These steps initialize U51. 

(2) Steps 4-7. Card columns 2-6 (in CDIO) are examined 

column by column, and column count is updated. If any of the 

columns have zoning, control is transferred to step 19. If 

there is no zoning, each digit of the location for the first 

octal correction is stored in GRASE-1 as it is developed. 

2-41 
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(3) Steps 8-10. Zeros are stored in GRASE-2, and the 

column count is updated to 11. 

(4) Steps 11-12. The column count is updated. Starting 

with column 13 (in CDI2) , each successive column is examined. 

If the column is zoned, control is transferred to step 14. 

Otherwise the subprogram is continued at the next step. 

(5) Step 13. The digit of octal correction is stored 

in GRASE-2, and control is transferred to step 11 to examine 

the next column. 

(6 ) Steps 14-18. If the zoning is a plus sign, control 

is transferred to step 11. If the zoning is a minus sign, the 

sign is stored in GRASE-2, and control is transferred to 

step 11. If the zoning is a blank, control is transferred to 

step 24. If the zoning is a comma, control is transferred to 

step 25. I f  the zoning is not one of the above four, it is 

an error and the subprogram is continued at the next step. 

(7) Steps 19-22. SW(70) is set ¢N, and a four is 

stored in the type of error indicator ITYER. The column 

count is examined. If the error occurred in columns 1-36, 

the column in error is indicated by setting to one the 

corresponding bit in CLEL. An error occurring in columns 

3 7-72 is indicated in the same manner in CLER. 

(8) Step 23. The contents of the index registers 

are restored and the subprogram exits to the user program. 

2-42 
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(9) Step 24. �ENSE light 4 is set ON to indicate that 

this is the last column to be checked. 

(10) Steps 25-27. GRASE-1 is updated for the location 

in core of the next octal correction. The previous correction 

is stored in core at the address developed before GRASE-1 was 

updated. If SENSE light 4 is ON, control is transferred to 

FD step 23. Otherwise control is transferred to step 11 to 

examine the next column. 

.. . .: llNFllEllTIAL 2-43/2-44 
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SUBPROGRAM (U52). U52 is a relocatable binary 

loader, and loads all share binary card formats except re

locatable corrections. This loader will dump any number of 

subprograms on tape 4 by using a tape dump control card. 

Any number of these cards may be used. The card may also be 

used to change the load origin to the first location of any 

tape dump. Normal exit is with the entry address of the 

main program in the accumulator. An error exit is made with 

SW(70) rtN. 'lhis is caused by tape reading failure, invalid 

checksum, invalid card format, or tape dump errors. 

a. Inputs. The source of input is determined by the 

state of SENSE switch 5. If ON, the cards are read off 

line (tape 10); if OFF, column binary cards are read on line. 

b. Outputs. The outputs are as follows: 

COMMON 
TAG DIMENSION ITEM 

I'l'YER l Indicator type of error 

IRECR 5 Tape record number 

I FILE 5 Tape tile number 

ITBL 300 Table of Transfer vector 
locations 

STBL Table or Transfer vector 
names 

SW(l20) Print register 

SW(70) Error register 

UNITS 

integeL .. 

integer 

integer 

integer 

The following printed and/or written statements are also 

• 11•88NPMllfW.zsr• 2-45 
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outouts: 

a. TAPE REDUNDANCY RAILURE 

b. U08 OUTPUT ERROR 91. • -- ---- (word) 
FIRST • ------ (address of first instruction of 

next subprogram) 
COMMON a ---- -- (lowest address of Common used) 

c. (]._� dump_J!.Q_dress) NOT IN DECK 

d. (lower _2.um�dd�_�_) NOT IN DECK 

e. UNABLE TO FIND FIRST LOCATION FOR TAPE DUMP 

f. TRANSFER VECTORS 

�. SUBROUTINE ENTRY LOCATIONS 

h. (lower dump address) NOT IN DECK 

1. LOADING IS COMPLETE 

.j. TAPE DUMP ERROR 9L • ------ (word) 
FIRST • ------ ( address of first instruction of 

next subprogram) 
COMMON • ------ (lowest address of Common used) 

k. CHECKSUM FAILURE qL • --- --- (word) 
FIRST • ------ (address of first instruction of 

next subprogram) 
COMMON • ------ (lowest address of Common used) 

1. END OF FILE TAPE AlO qL • ------ (word) 
FIRST • ------ (address of first instruction of 

next subprogram) 
COMMON • --- --- (lowest address of Common used) 

m. ILLEGAL CARD FORMAT 91 • - -- --- (word) 
FIRST • -- ---- (address of first instruction of 

next subprogram) 
COMMON • --- --- (lowest address of Common used) 

(1) Steps 1-2. The tape file number is set to one 

and the tape record number is set to zero initially for 

a tape dump. 
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(2) Steps 3-6. If SENSE switch 5 is ON, the input is 

on tape and the subprogram continues at step 7. Otherwise 

column binary cards are read on line and the elements of 

the left row and right row are converted from column binary 

to row binary until all rows have been converted. The sub

program continues at step 16. 

(3) Steps 7-13. Binary cards are read from tape unit 

BlO. If the end-of-file indicator is 0'N, !TYER is set to 

nine and the subprogram continues at step 122. If the end

of-file indicator and redundancy indicator are �FF the sub

program continues at step 16. If the redundancy indicator 

�is ftN, the record is backspaced and the subprogram continues 

at step 7. If failure to read occurs in seven attempts, U08 

writes statement a and the subprogram continues at step 14. 

(4) Steps 14-14.3. If SW(70) is �FF, the subprogram 

continues at the step following the entry branch to this 

routine. If SW(70) is {tN, the first two characters of the 

9 left word are converted to BCD in octal and U08 prints 

and writes statement b. The subprogram continues at step 

15. 

(5) Step 15. SW(70) is set ftN and the subprogram 

continues at step 117. 

(6) Step 16-20. The card origin is picked up and the 

checksum of the 9 left word is saved. If the card is a 

2-47 
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correction or transfer card the subprogram continues at 

step 45. If the card is an origin card the subprogram con

tinues at step 43. If the prefix of the 9 left word is one 

or zero, or is greater than three, the subprogram continues 

at step 21. otherwise the word count is added to the 7 

left word for relocatable form and the subprogram continues 

at step 21. 

(7) Steps 21-22. If the 9 right word checksum 1a zero. 

the subprogram continues at step 23. If the checksum of the 

9 left word and the 9 right word do not agree the subprogram 

continues at step 120. Otherwise the subprogram continues 

at step 23. 

(8) Steps 23-25. If the card is a name card the sub

program continues at step 34. Otherwise all SENSE lights 

are turned OFF. If the origin is absolute the subprogram 

continues at step 26. Otherwise the subprogram continues 

at step 28. 

(9) Steps 26-27. Words in the card image are moved 

to their final positions. If the word count is less than 

zero the subprogram continues at step 3. Otherwise the 

subprogram continues at step 34. 

(10) Steps 28-33. The address of the origin and the 

words in the card image are relocated. The decrement and 

address part of each word are examined and relocated if 

necessary. The subprogram continues at step 26. 

2-48 
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(11) Steps 34-35. If SENSE light 1 is ON and the 

transfer vector is greater than or equal to zero the sub

program continues at step 38. Otherwise the subprogram 

continues at step 36. 

(12) Steps 36-37. 
Ii h-t" 

SENSE �� 1 is set ON and the 

entry addresses of the transfer vector are relocated. The 

suborogram continues at step 26. 

(13) Steps 38-42. The transfer vector is increased 

by one. If a tape dump has been executed, all subprograms 

loaded after the dump are counted. Instructions that re-

locate are modified for FORTRAN II convention. A new lo-

cation of Common is computed and the lower storage location 

is updated with the subprogram size. The subprogram con

tinues at step 36. 

(14) Steps 43-44. If the origin card has a legal 

format the lower subprogram location is updated and the sub

program continues at step 3. Otherwise the subprogram con

tinues at step 124. 

(15) Steps 45-47. If loading is to cease, the sub-

program continues at step 49. If the transfer or correction 

card does not have a legal format, the subprogram continues 

at step 124. Otherwise, the location of the correction or 

transfer card is updated and the subprogram continues at 

step 48. 

(16) Step 48. If a dump card is to be processed the 

2-49 

 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



suborogram continues at ste� 49. Otherwise the subprogram 

continues at step 74. 

(rt') Step 4q. The internal switch is set to exit 

from pass two afte� hook-u� and the subprogram continues at 

step 80. 

(18) :)teps :Jo-52. The internal switch is reset and the 

lower address of the dump is found. The list of subprogram 

names is searched for initial dump. If the subprogram is 

found the subprogram continues at step 59. Otherwise the 

suborogram continues at step 53. 

(19) Steps 53-58. U08 writes statement c. The sub

program continues at step 14. Sw(l20) is set ¢N and U08 

prints statement d. The subprogram continues at step 14. 

SW(l20) is set ¢FF and the subprogram continues at step 15. 

(20) Steps 59-65. Entry addresses for the subprograms 

are computed and matched with the stored entry address. If 

the entry addresses do not agree the subprogram continues at 

steo 66. Otherwise the subprogram continues to match 

addresses until all the subprogram addresses have been 

processed_ SW <.120..} is set Jr'!• and UO�Lprin.t s � ,;""'fr'9rw-. o lie..cl<;:� F"•' •n.J'�"r&1 .. , (A.C'g( ��'f)'l.J • ...C-f- I') Or\ C!' QC a..r,r-, c:J 
The s • l . cogram tlent11Wea at s e't pr}"tJ . _ _pw( 120) 

and the subprogram continues at step f!.S'. 

statement e. 

is set ¢FF 

(21) Steps 66-13. If the 6 right word is not zero, 

the transfer vector is scanned and compared with the 6 

right word. If the address does not match with one in the 
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list the subprogram continues at step 53. Otherwise the 

last address of the tape dump is set to the entry address 

to the subprogram. when the 6 right word is zero or when 

the last address of the tape dump has been established, the 

addresses in the calling sequence of uo3 are set up, and uo3 

writes the subprogram or tape unit 4. If Sw(70) is ¢N, the 

subprogram continues at step 118. Otherwise the transfer 

vector address is reset to link only the subprograms after 

the dump when loading is complete. The tape dump subprogram 

counter is reset to zero and the subprogram continues at 

steo 3. 

(22) Steps 74-79. If the transfer vector linkage is 

to be established, the subprogram continues at step Bo. If 

the 9 left word is zero the subprogram continues at step 3. 

If the transfer address is to be relocated, the subprogram 

proceeds to relocate the transfer address. The transfer 

address is set for return to the calling sequence. If exit 

to the calling sequence is to occur, the subprogram contin

ues at step 116. Otherwise the subprogram continues at 

step 3. 

(23) Steps 80-86. If the internal register is ¢N the 

subprogram continues at step 97. Otherwise U08 writes 

statement f and the subprogram continues at step 14. The 

transfer vector entry is converted to BCD in octal. If the 

table of transfer vector entries is complete, the subprogram 

continues at step 87. Otherwise U08 writes the transfer 
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vector ent�y and the subprogram continues at step 14. The 

subcro�ram cont!nues to oroce2� all the entries. 

(24) 3teps �7-g1. U08 blanks out the remainder of each 

line !n the transfer list and tne suborogram contlnues at 

steo i.'�. If .:>ENSE l lght l is OFF, the suoorogram continues 

at steo g7. Otherwise U06 writes statement g and the sub-

p:·o:i;ram cont1nue3 at step 14. 3EN.:>c 1117.ht l is set ON and 

thP auhorogram name is converted to BCD in octal. 

(2-;i) .3teps 94-96. If the table of subroutine names 

!3 comolete the subprogram continues at step 87. Otherwise 

U08 writes the subprogram names and location and the sub-

p��gram continues at step 14. The subprogram continues to 

or0cess each suborogram name and transfer address. 

(26) Steps 97-g8. A transfer convention is established 

and, i!' the last subprogram !.n the list is being processed, 

the �uborogram continues at step lOd. Otherwise the sub-
99 

pro�ram continues at step tffr. 

( 2'() Step 99. If the vector slze is zero the sub-

pra�ram continues at step 107. Otherwise the subprogram 

ca�tinues at step 100. 

(28) Steps 100-104. If the subprogram name compares 

with the name in the transfer vector the subprogram con-

tlnues at step 105. Otherwise the next entry in the 

transfer vector is compared until all entries have been 

processed. U08 writes statement h and the subprogram 
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continues at step 14. A transfer is set up and the sub

program continues at step 106. 

(29) Step 105. A transfer to the subprogram is 

established and the subprogram continues at step 106. 

(30) Step 106. If all vector names have been set up 

the subprogram continues at step 107. Otherwise the next 

name in the list is picked up and the subprogram continues 

at step 100. 

(31) Steps 107-115. If links have not been established 

for all the vectors, the next vector is picked up and the 

subprogram continues at step 99. If loading is to continue, 

the subprogram continues at step 50. Otherwise the transfer 

vector is searched for the entry point to the main program. 

If the entry is found and normal exit is to occur, SW(l20) 

is set ¢N. If normal exit is not to take place at this 

time the subprogram continues at step 3. If the entry is 

not found, SW(l20) is set ¢N. U08 prints statement i and 

the subprogram continues at step 14. All indicators are re

set to the original contents. 

(32) Step 116. The entry address to the main program 

is set to the accumulator. 

(33) Step 117. All index registers are restored to 

their original contents and control is returned to the user 

subprogram. 
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(34) Steps 118-119. Words are converted to BCD in 

octal and 008 writes and prints statement j. The sub-

program continues at step 15. 

(35) Steps 120-121. Words are converted to BCD in 

I( 
octal and U08 writes and prints statement »'. The sub-

program continues at step 15. 

(36) Steps 122-123. Words are converted to BCD in 

I 
octal and 008 writes and prints statement 1. The sub-

program continues at step 15. 

(37) Steps 124-125. Words are converted to BCD in 
m 

octal and U08 prints and writes statement I. The sub-

program continues at step 15. 

2-54 
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2-70. HARDCORE SUBPROGRAMS. 

2-71. The subprograms described in this area initialize 

core, bring in the loader program, and perform tape dupli

cation and/or comparison, depending on the setting of SENSE 

switches. The subprograms are as follows: 

a. TPSRCH 

b. U03 

c. U04 

d. uo8 

e. U34 

U02 

U03 

U04 

uo8 

U34 

Tape Search 

Binary Tape Write 

Binary Tape Read 

Print Card Image 

Generate Tape 

,.. •• 18NAliflfl� 2-55/2-56 
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2-72. SUBPROGRAM U02 (TPSRCH) .  TPSRCH is brought into 

core from tape 1 by the bootstrap program to initialize core 

with either the utility area or the TTP depending on the 

setting of SENSE switch 1. The FORTRAN II reference state

ment is CALL TPSRCH. 

SENSE Switch 

1 

2 

3 

4 

6 

a. Inputs. 

b. outputs. 

COMMON 

Setting 

OFF 

ON 

ON 

ON 

ON 

ON 

Operation 

Areas A, B, B2 and Common of 
TTP are read 

Utility programs are read as 
determined by the settings of 
SENSE switches 2, 3, 4, and 6 

The Loader is read in and 
executed 

The Tape Duplication program 
is read in and executed 

The Tape Compare program is 
read in and executed 

The RS�RE dump tape is read 
into core 

No inputs are defined. 

The outputs are as follows: 

TAG DIMENSION ITEM UNITS 

ftN 1 Used to set simulated Hollerith 
switches 

ftFF 1 Used to set simulated Hollerith 
switches 

The following printed and/or written statements are also 

outputs: 

t e&Nf ll&llfllMn-. 
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a. TAPE READ IN ERROR 

b. ENI'ERED UTILITY CONTROL 

c. BIN LOADER PROG SELECTED 

d. TAPE DUPLIC PROG SELECTED 

e. NO PROGRAM SELECTED 

f. TAPE CMPARE PROG SELECTED 

g. RSDORE DUMP PROG SELECTED 

h. PROGRAM FINISHED 

c. Program Logic. FD U02 

(1) Steps 1-6. Four locations are used to simulate 

saving the index registers and the subprogram name. ¢N and 

¢FF are initialized for simulation of SENSE switches. The 

floating point trap address is set to be used with FPT when 

underflow or overflow is detected. If SENSE switch 1 is OPP, 

U04 reads Area B2 into core from tape 1. If SENSE switch 1 

is ON, the subprogram continues at step 15. 

(2) Steps 6.01-6. 04. If SW(70) is ;FF the subprogram 

returns to the step following the branch to this routine. 

If SW(70) is �N, SW(l20) is set ¢N and the accumulator is 

set to ITYER. U08 prints statement a and the subprogram con

tinues at step 34. 

(3) Steps 7-14. U04 reads Area Bl from tape 1 and the 

subprogram continues at step 6.01. U04 reads Area A from 

tape 1 and the subprogram continues at step 6.01. U04 reads 

Common from tape 1 and the subprogram continues at step 6.01. 
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The B Common indicator SW(l7) and the B subprogram indicator 

SW(33) are set ;ti. The subprogram exits to DjJCNT. 

!4) Steps 15-16. SW(l20) is set ;it and U08 prints 

statement b. 

(5) Steps 17-18. It SENSE switch 2 is a#P, the sub

program continues at step 23. Otherwise SW(l20) ie set _. 
and Uo8 prints statement c. Th• subprogram continues at 

step 19. 

(6) Steps 19-22� U04 reads the Binary Loader Prograa 

tram tape l and the subprogram continues at step 6.0l. Tape 

l is rewound and the subprogram exits to Loader. 

(7) Steps 23-28. It SENSE switch 3 is OPP, the sub

program continues at step 29. Otherwise SW(l20) is set jlf 

and Uo8 prints statement d. U04 reads the Tape Duplication 

program into core trom tape l and the subprogram continues 

at step 6.01. Tape l is rewound, DUP'l'P duplicates the tape, 

and the subprogram continues at step 35. 

(8) steps 29-34. If SENSE switch 4 is OPP, subprograa 

continues at step 39. It SENSE switch 4 is ON, SW(l20) is 

set llN and U08 prints statement t. U04 reads the Tape Com

pare subprogram trom tape l and the subprogram continues at 

step 6.01. Tape l is rewound, C/6MP'rP compares the tapes, 

and the subprogram continues at step 35. 

(9) Steps 35-36. SW(l20) is set 1'N and U08 prints 

Changed 31 May 1962 

�..atllfllfAllMftt•� 
. l 
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statement h. 

(10) Steps 37-38. It the subprogram 1s to continue, 

it continues at step 17. Otherwise the program halts tor 

manual intervention. 

(11) steps 39-�5. It SENSE switch 6 it OPP, U08 

prints statement e and control is transferred to step 37. 

Otherwise SW(l20) is set �' U08 prints statement g, UO� 

reads the RSD;RE dump tape from tape 1, and the subprogram 

continues at step 6.01. Tape 1 is rewo\Uld, PMC;N controls 

the decimal dump ot the binary RSD tape, and control is 

transferred to step 35. 

2-60 Changed 31 May 1962 
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Mod Bl 

2-73. SUBPROGRAM U03, U04 (U03, U04). U03 writes a binary 

record on magnetic tape; U04 reads a binary record from mag-

netic tape. The subprogram descriptions are combined because 

several routines are common to both. However, the subpro-

grams are used independently of each other. The FORTRAN II 

reference statement is CALL U03 (K, L, M, N) or CALL U04 

(I, J, N). 

a. Input3. 

(1) Inputs to U03 are a record in bina�r format, the 

address N of the register containing the address of the tape 

upon which the record is to be written, the first address K 

and last address L of the information to be written, and the 

location M of the instruction whose decrement contains the 

starting address of the subprogram. IRECR and IFILE contain 

the record number and file number respectively. 

(2) Inputs to U04 are the addresses I and J of the 

registers containing the record number and file number of 

the binary record that ia to be read and the address N of 

the register containing the address of the tape from which 

the record is to be read. 

b. Outputs . 

(1) The output of U03 is a binary record written on 

magnetic tape. The first word of the record contains the 

file number, record number, and the first address of infor-

mation plus the number of words in the record. The second 
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word contains the transfer ins�ruction, the number of words, 

and the starting address of the subprogram. The last word 

of the record is a checksum. If the end-of-tape is reached, 

the record consists of all zeros, and a five is stored in 

ITYER. If the record is written correctly, IRECR is stepped 

by one. If the record cannot be written correctly, a hash 

record (all sevens) is written and the error indicator SW(70) 

is set ¢N. 

(2) The output of U04 is a binary record read into 

the work area. If the record cannot be found or a checksum 

error occurs, a code of two or one, respectively, is stored 

in ITYER. If a tape redundancy occurs, the redundancy tape 

indicator SW(l23) is set ¢N. For all errors, SW(70) is set 

¢N. 

c. Program Logic. FD U03, U04 

(1) Steps 1-3. Enters at this point when U03 is oper

ated. The exit address for U03 to return to the user sub

program is set up and the contents of index registers 1 and 

2 are saved. The input-output operations are initialized 

for the tape unit that is to be uoed. 

(2) Step5 4-6. Nork area 1, work area-1, work area-2, 

work area-o, and !TYER are initialized to zero, and SW(70) 

and SN(l2;) are sat .¢FF. The second word of the record to be 

wr!tten is set up to condist of a transfer instruction, the 
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number of words, and the starting address of tne subprogram 

and is stored in work area-1. The first word of the record 

to be written is set up to consist of the file number, record 

number, and the first location of information plus the number 

of words to be written and is stored in work area-2. 

(3) Steps 7-13. The first and second words of the 

record are written on binary tape, and a checksum is accumu

lated. The end-af..tape indicator is interrogated and, if it 

is ¢N, control is transferred to step ?;I). If this is not the 

end-of-tape, each remaining word of information is written 

and a checksum accumulated. The checksum is stored in work 

area-5 and is written as the last word of the record. If 

no tape redundancy occurred, control is transferred to step 

16. If tape redundancy had not occurred before, the tape 

is backspaced, and control is transferred to step 7. If 

the redundancy had occurred before, the subprogram continues 

at the next step. 

(4) Steps 14-15. The tape is backspaced and a hash 

record (all sevens) is written. Control is transferred to 

step 4. 

(5) Steps 16-18. The tape is backspaced. The record 

is reaa, and a checksum is accumulated. If no tape redun

dancy occurred, control is transferred to step 24; otherwise 

the subprogram continues at the next step. 

2-63 
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(6) Steps 19-20. Work area l is used as a counter and 

is interrogated to determine if ten attempts have been made 

to read the record. Until ten attempts have been made, con

trol is transrerred to step 16. After the tenth attempt, if 

the subprogram is performing a write (UO}} operation, control 

is tranferred to step 14; otherwise the subprogram is con

tinued at the next step. 

(7) Step 21. The tape redundancy indicator SW(l23) is 

set 0'N. 

(8) Step 22. The error indicator SW(70) is set�-

(9) Step 23. The contents of index registers l and 2 

are restored and the subprogram exits to the user subprogram. 

(10) Step 24. If the checksum read in on tape agrees 

with the computed checksum, control is transferred to step 

28; otherwise the subprogram is continued at the next step. 

(ll) Steps 25-26. Work area l is used as a counter to 

determine if ten attempts have been made to read the record. 

Until ten attempts have been made, control is transferred to 

step 16. After the tenth attempt, if the subprogram is per

forming a write (U03) operation, control is transferred to 

step 14; otherwise the subprogram is continued at the next 

step. 

(12) Step 27. A one is stored in ITYEft, and control 

is transferred to step 22. 
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(13) Steps 28-29. If the computed checksum does not 

agree with the checksum stored in work area-5, control is 

transferred to step 25. If the checksums agree, IRECR is 

stepped by one and control is transferred to step 23. 

( 14) Step 30. The tape is baclcspaced. 

(15) Steps 31-32. This is the physical end of the 

tape reel. Zeros are stored in work area 1. An end-of-tape 

record of zeros is written. 

(16) Step 33. The tape is backspaced. 

(17) Steps 34-44. The first and second words of the 

record are read. If an end-of-file is indicated, control is 

transferred to step 45. If this is an end-of-tape record, 

a 10 is stored in !TYER, the end-of-tape indicator is reset, 

and control is transferred to step 22. If this should have 

been an end-of-tape record, the tape i3 backspaced, a hash 

record (all sevens) is written, and control is transferred to 

step 31. If this is a hash record, control is transferred 

to step 34. If the word stored in work area-2 is zero, con

trol is transferred to step 48. If this is not a hash record 

or end-of-tape record, and work area-2 is not zero, the 

record and file numbers requested are compared with the 

record and file numbers on the tape. If the numbers are 

equal, control is transferred to step 48. If the tape num-

ber is less than the requested number, control is trans

ferred to step 34 to read a new record; otherwise the sub-

2-65 

 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



program continues at the next step. 

(18) Steps 45-47. If this is the first time a wrong 

positioning of the tape or an end-of-file has occurred, the 

tape is rewound and control is transferred to step 34. If 

this is not the first time either error has occurred, a two 

is stored in l'l'YER Find control is transferred to step 2�. 

(19} Steps 48-53. The remainder of the record is 

read. If a tape redundancy occurred, work area 1 is used as 

a counter to determine if ten attempts have been made to 

read the record. Until ten attempts have been made, control 

is transferred to step 33; after the tenth attempt, control 

is transferred to step 21. If a tape redundancy did not 

occur, a checksum is accumulated. If the checksum on the 

tape does agree with the accumulated checksum, control is 

transferred to step 23. If the checksums do not agree, work 

area 1, which is used as a counter, is interrogated to de

termine if ten attempts have been made to read the record. 

Until ten attempts have been made, control is transferred tc.. 

step 33; after the tenth attempt, control is transferred to 

step 27. 

(20) Steps 54-58. Enter at this point when U04 is 

operated. The contents of index registers 1 and 2 are 

saved. The input-output operations are initialized for the 

tape that is to be used. Work area 1, work area-1, work 

area-2, work area-6, and !TYER are initialized to zero. 

2-66 
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SW('TO) and SW ( l23 ) are set ¢FF. The exit address for U04 

to return to the user subprogram ls 3et up. The file number 

and record number are stored in work area-2. and control ts 

transferred to step 34 to begin reading the record. 

... ,,,.0117• C1RPtl!lft•£•�•• 2-67/2-68 
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2-74. SUBPROGRAM U08 {U08) . U08 prints information on-

line or writes it on tape A7 for later use. The FORI'RAN II 

reference statement is CALL U08. The FAP reference instruc-

tion is TSX U08, 4. 

a. Inputs� The inputs are: a svatement in BCD format and 

the first and last addresses of this statement. SW{l20) is 

set {tN if the statement is to be printed and is set �FF if 

the statement is to be written. 

b. outputs. If the statement is to be written, the out

put has the same format as the input and is written on tape 

A7. If the statement is to be printed the output is the 

statement in card image format (Hollerith coding) . 

c. Program Logic. FD U08 

(1) Steps 1-5. The contents of index registers 1, 2, 

and 4 are saved. Tape redundancy error indicator SW(l23) , 

tape comparison error indicator SW(l22) , and error indicator 

SW(70) are set �FF. The number of words in the statement 

(the last address of the statement plus one minus the first 

address of the statement) is computed and, if this is greater 

than zero, control is transferred to step 8. Otherwise 

a three is stored in ITYER. 

(2) Step 6. Switch SW(70) is set i;tN. 

(3) Step 7. The contents of the index registers are 

restored and the subprogram exits to the user subprogram. 

2-69 
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•• CONEIDENJIAL ·sr 

(4) Steps 8-9. SW(l2)) is interrogated by INTR¢G. 

If SW(l2)) is ¢N, the statement is to be printed and control 

is transferred to step 18. If SW{l2)} is ¢FF, the state

ment is to be written and the subprogram continues at the 

next step. 

(5) Steps 10-13. The information is written. If the 

physical end of the tape reel has been reached, a 10 is 

stored in !TYER and control is transferred to step 6. If no 

tape redundancy occurs, control is transferred to step 7. 

Otherwise the subprogram continues at the next step. 

(6) Steps 14-17. Index register 2 is used to modify 

the transfer for a tape redundancy error. THE PRECEDING 

RECORD IS VOID is written the first time the redundancy oc

curs, and control is transferred to step 10. If the redun

dancy test has failed twice, SW(l23} is set ¢N, an eight is 

stored in !TYER, and control is transferred to step 6. 

{7} Step 18. The first character of the statement is 

examined. If it is a carriage control character, the prinier 

is set appropriately and the conversion begins with the 

second character; otherwise the conversion begins with the 

first character of the statement. 

(8) Steps 19-20. Each character is converted from 6-

bit BCD to Hollerith coding in a card image format. A maxi

mum of 72 characters are converted and printed. 

2-70 

(9} StepB 21-2}. The printed characters are echo 

ullll'llEAflft 

 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 
 
 
 
WWW.CHROMEHOOVES.NET 
 



checked and, if they do not agree with the original charac

ters, a seven is stored in !TYER and control is transferred 

to step 6. If the entire statement has been printed, con

trol is transferred to step 7; otherwise control is trans

ferred to step 19. 

2-71/2-72 
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88NPID!NTIAL a 

2-75. �l.JBPROGHAM U34 (U.51+). 1:3:1 writes the bootstrap 

and loader with its auxiliary subprograms on tGpe A4. The 

FO�'I'RAN II reference statement is GALL U34. 

2.. Inputs. No inputs are defined. 

b. Outputs. The outputs are the bootstrap and loader 

ensa:nble written on tape A4. 

c. Program Logic. The end-of-file and tape redundancy 

indicators are turned \tFF. The bootstrap is written on tape 

A4. U03 writes the loader (record 63,, file 0) on tape A4. 

If an error occurred in UO 3 (SW (70) = ¢N) 1 !TYER is dis

played and the subprogram is halted for manual intervention. 

If SW(70) is ¢FF,, the subprogram returns to loader control. 

.. • HNFll&NtM� =-• 
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