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!

Subject: 1830 Bootstrap Routine and Utility Package Description

This technical note covers a short bootstrap in section 1, a2 longer boot-

strap in section 2, and a UPACB program description in section 3.

-
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1.0 J. P, Bootstrap
. 1.1 Purpose:

This manually loaded bootstrap is used to read in an Absolute Bioctal
Format bootstrap., The Absolute Bioctal Format bootstrap is a result of uhe-
bioctal dump routine of UPACB, .

1.2 To load:

Step ) Operation

4 - e Maste? clear,

2 Set Af sequence,

3 Set r = 114

-4 Set U = 14030 bbbbb; where bbbbb is the base address
of this bootstrap, A

5 Select the Op step mode, -
Set Q to next instruction of bootstrap.

7. Step. l i

f“*S “ ~“Clear Q. e _

9 - Repeat steps 6, 7 and 8 until all of the bootstrap is

--toaded.

1.3 To operate:

Step - Operation

1 Mount 37 inétruction bootstrap tﬁpe in reader,
2 Turn on paper tape reader,

3 ‘ Set P to base addressof this boatstrap,

4 | Select run m[:de°

5 Start,
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Lok  de P Bootsfrap ingtruections:

b+ 0 73030 b+ 21 buffer in one frame
b+ 1 62000 b+ 1 wait .
b+ 2 11010 00100 test for non zero frame
b+ 3 60400- b+0. _
b+ 4 12100 00001 set up throw five frames away
b+ 5 12400 00000 bootstrap instruction counter .
b+ 6 12500 00004 set up-frame counter ' )
- b+ 7 11000 00000 clear assembly register B e
b + 10 73030 b+ 22 buffer in one frame _ ;
b+ 11 62000 b+ 11 wait — AR
b+ 12 06000 - 00006 ° normalize L) ' .
b+ 13 50010 00100 . assemble frame with word i
" b+ 14 72500 b+ 10 check for last frame
b+ 15 72100 b+6 are first five thrown
b+ 16 15034 bt . store instruction
b+ 17 71400 00036 “last instruction check
b + 20 61000 b+ 6 not end, continue
b + 21 61400 b + 21 stop
b+ 22 00100 00100 1 ‘

b = base address of this bootstrap. _ ' -
b' = base address of bloctal dump of 37 instruction bootstrap.
2.0 CP-823/U Relocatable Bootstrap :

2.1 Bootstrap general information:

This program was written with reference té the péper tape output formats
for Absolute Bioctal produced by the present Utility Péograms ;ﬁd CS-1 Compiler
#10 outputs. The first frame of information on:this tape is a 76 to indicate
the beginning of data, The next five frames hold the'beginning and ending
address of the program being 1Dadéd, The ending address does not éncompass
the upper and lower check sums which are in the last ten f:ames.bf,the-tape

‘_data° , .

Interrupt addresses 20 thru 7? will be }oaded with:g Remove Interrupt

Lockout instrﬁction (60000 00000), all interrupts will be disab%ﬁd,'and all

buffers terminated. ' |
The program will be loaded in accordence with the specified beginning and

ending addrésses, The upper and lower check sums will be stored .in memory at

ending address plus one and plus two respectively.
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When the program has been loaded the bootstrap willrcome to an optional
seven stop. Upon restarting cbmputer control will go to the beginning.address
of £he loaded program. Just prior to the seven stop the program limits are
placed in Q for display.

The instructions affected by channel mumber a&e:

10 b+17 b+31 b+ 37

b+ 2 b+
b+6 b+ 14 b+25 b+ 32 -4
b+7 b+ 15 b+26 .b+ 34
2.2 Bootstrap operating instructions: ol
Step ‘ Qgeration
) Place Absolute Format bioetal tape in paper tape
reader. .

v

Set P = base address of bootstrap.

3 Set seven stop switch if a stop at the end of the
load routine is desired. 3
4 - Select run mode, T
’ 5 Start.

2.3 Qpéraiion instructions for manually loading the CP-823/U relocatable

‘bootstraps: : L - SEROCRpatT. S
Step -.‘fgperatidn
g Master clear the computer, :
2 Set Af séquence. :
3 Set r = 118 S :”.
L Set U '= 14030 bbbbb, where bbbbb is the base address of
this bootstrap.
5 Select the Op step mode.
6 Set Q to first instruction of bootstrap. -
7 . Press start/step switch to step position and release,
This will cause the instruction to be stored,

8 Clear Q.
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2:3.0

10

Set Q@ to next instrucﬁion.

Repeat steps 7, 8, and 9 until all of the instructions

have been loaded.

2.4 CP-823/U Relocatable bootsirap instructions:

A I T Ik T
N | J
RBRREREREEY OV w R

+ 4.4+ +
W LW
N e O-g

+ 33
+ 34
+ 35
+ 36
#

1 U‘G'é‘o‘U'O"U'D‘U‘U‘O“D"D‘U‘O“U'U‘U‘U‘O‘D"U‘U‘D‘U‘U‘O‘U‘U‘U‘c‘

66011
67020
13030
10000
70100

14020

73030
62000
11010
60400
12100
61000
15030
12310
12303
12420
12100
61000
15034
71403
61000
10030
61720
12500
11000
73030
62000
06000
50010
72500
61001
00100

00151
00000

Buffer in one frame.

Disable all ipterrupts.
Terminate all buffers,
Ensgble reader,

Set the remove interrupt
lockout into entrance : .
addresses. : )

Buffer in one frame,

Wait for input

test for non zero (76)

beginning of tape code.

Sét up return address for

this jump to 5 frame (1 word) read 1oop.
Save B.A. & E.A. in unused word.

Use E.A. + 2 to set up

end of tape data counter. :

Set up B.A. for program storage.

Set up return address for

this jump to 5 frame (1 word) read loop.
Store word at content of B4.

Test for end of data on tape. -

Not end so get next 5 frames,

Display program limits in Q.

. Stop - Jump to beginning of program,

Set up frame counter.
Clear assembly word, A.

Wait for input.

Normalize the assembled input.
Include latest frame in assembly,
Test for 5th frame,

Five frames read so return.

Buffer limit storage word.

Underllnlng indicates bootstrap 1ocat10n varlables.

3.1 Puwrpose:

The Paper Tape Utility Package (UPACB) loads and dumps six-level Flexo-

Inspect and Change operations to assist the 6perator.

UPACB Program Description,

writer tapes for the UNIVAC 1830 computer,

ing individual operations:
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In addition it performs Store Q and

UPACB performs the follow-



1) Bioctal load
2) Bioctal dump
3) Flex load
Aj ‘Flex dump
5) Relative-bioctal load - o e
6) Bioctal check—réad_ ; .‘_ e
7) Store Q .
8) Inspect and Change
'Both the CS-1 Compiler and the AS-1 Assembler.produce L4 object programs

on paper tape; UPACB loads these programs for a computer.run. The CS—l/%S-l L4

paper tape cutput numbere are:

#10 - Bioctal with absolute addreéses
#2/, - Biloectal with relative addresses
#12 - Flexcode with absolute addresses
3.2 UPACB Cperations and Programs Formats: L
3.2.1. Bioctal Load. - A Biocal.program must begin with a 76 (Code for Bioctal

tape). Immediately after the 76 the initial and final addresses of the program

¢

are loaded and the rest of the tape is loadeﬁ, without édditional addresses in
the progfaﬁ. Because of éhe Qelimiting addreéses, the load will stop immediately
~after an automatic check sum is completed without an end code.

3.2.2, Bioctal Dump, - Thé Bioctal dump routiné is initiated manudally by the
operator at the console, The output, onrpﬁﬁched paper tape, is the 76 code
followed by (1) the initial and final addresses of the program being dumped,

(2) the contents of the inéluded memory addresses and (3) the check sums, Out-
put does not indiéate each individual address in memory from which the content
is.dumped, other than the initial and final éddresses, i

3.2.3. Biloctal Check-Read. - This routine enables the computer to check an
absolute biloctal punched tape against its associasted core meﬁory cells. Objec-
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tively, the task assures good bioctal dumps. If the check-read detects &
discrepancy, the A regiéter holds the tape word and the Q register holds the

memory word, and the pbmputer stops. Hit high speed and the address of the’

" discrepancy appears in the A register, computer stops. At this time the

operator may check to determine the cause of theldiscrepancy; he is able to
continue the check-read from this point. ' -

3.2.4. Relative Bioctal Load, - A relative-bioctal prégfam must begin with a
75 (code for relative-bioctal tape)., The entire p?ogram.must be written rela-
tive to zero. A numeric code preceding each programmed instruction tells the

computer how to modify the instruction for storage at a modified address, A

ccontrol digit of 7, followed by check-sum, terminates the load and initiates

an automatic check-sum computation,

3.2.5. Flex Load. - A flex program must begin with a 45 code( carriage return) |
followed by 60 code (8), followed by a 45 code. If check sums gfé required,
two 60 codes appear between the 45 codes. Each instruction of a flex tape .
is preceded by a five-digit address, the addresses need not be'sequential;

the next ten octalécharacters comprise the instruction'word.' A1l other

character codes ineluding the notes are lgnored A return indicates the end

Lo o

of the instructlon° An end code of double period, (..), followed by check sum,
terminates the load and initiates an automatic check sum computation,

3;2.6, Flex Dump. - The comﬁuter opérator initiétes manually the Flex Dump |
Routine at the console. The "88" format .(w-ith the check sum at the end) is the
only one dumped., The ouﬁput En puﬁched paper tape inclﬁdes both the addresses
end the contents of the mem;ry locations being dumped, '

3.2.7. Store Q. - The Store Q function permits the computer operator to load an

area of memory with a value which he manually enters into the Q register. The
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first and last addresses of the area which is to be filled are specified in
the A register. If Q = 0, the area is cleared.
3.2.8. Inspect and Change., - The Inspect and Change routine causes the contents
of a specified address to be entered into the Q register. The content of Q may
then be changed manually, with D serving as a visual aid, Q is then returned g
to the address from which it was taken. The inspection address need be entered.
only the first time, thereafter, contents of sequential éddresses will be
brought into Q with each suécgséive performance of the Iéspect and Change func-
tion, Should the operator wish to inspect the conﬁents of some address other
than the next sequential address, he may do so by settiné the new address in
L(4) before returning Q. The B registérs in the 1830 may also be inspected.
3.3 UPACB Operating Instructions: |
3.3.1, To load Paper Tape Control Program (UPACB)

8. Place tape in reader (need not be positioned).

b. Master clear the computer.

¢, Set P = base address of bootstrap.

d. Start. : ' o
3.3.2. Error detection | |

a. Format error - Q énd A are set to ali l's..

. Fault light oﬁ punch tape unit is lighted,
Computer hangs-up,

' 393,3A Flex, Bioctal or Relative'—‘Bioctéi Load
8. Place tape in reéder, | T ‘ i
b. Master clear, ' 7 =

c. Set L(4) 5 “Bage address (for relative-bioctal load only).

d. Set P to 1 and start,

=
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3.3.4. Bioctal Dump.
a, Magter clear,
b. Sét Key 2.
c. Set beginning address in L(4),
d. Set last address in U(4).

&, Setp to 1l and start. _ ’ L
3.3.5. Bioctal Check-Read. '
a., Master Clear.

b. Set Key 1.

L4

c. Set p to 1 and start.
d. Check sum error - Q contain; the correct word,
'~ A contains the incorrect word;
- Hit HS end A contains addreséﬁﬁf'discrepancy.

3.6, ‘Flex,Dump. | v | - ;i

a. Master clear,

b. Set Key 3.

¢. Set beginning address in L(A).

d. Set last address "in U(A). |

e. Set P to 1 and start.
3.3.7. Store Q, -

a. Master clear,

b. Set data to be stored in Q.

¢. Set L(A) to base.addfess of storage area.

d. Set U(A) to last address of storage area.

e, Set P to 3 end start,
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3.3.8. Inspect an& Change.
a. Master clear,
b. Set inspection address in L(4).
c. Set P to 2 aﬁd start..
Contents oft the address will appear in D and Q with the address in L(4). -
d. Make desired change in Q. , | . R

e, Start.
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