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SERVICE LIBRARX

A-NEW MOD III

Prepared by: John N. Rachac
Programming Depariment
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1.

1.1

1.2

GENERAL INFORMATION

SERVICE LIBRARY LOCATION

The Service Library is stored in the Magnetic thin-film (NDRO) portion
of the 1830 memory. This eliminates the possibility of chance alteration
of stored information or critical constants and alsc eliminates the necessity

of relcading the Service Library when its use is degired.

ERROR DETECTION

All errors will be processed in the same manner. All the bits will be set
in the A register, the Q register will contain the error code, and the
computer will be left in a run mode. The Q register will contain the
following codes for the respective errors.

Q = 0 indicates an illegal Service Library request code.

Q@ = 1 indicates an error on the paper tape.

Q = 2 indicates a checksum error on the Magnetic tape and paper tape
(bioctal tape only).

@ = 3 indicates a bad cell in a memory location (see note below).
Refer to Section 2.5 for Magnetie Tape Error Codes.
NOTE: The only exception to the above described error format occurs in the
Bad Gell error routine. This routine will be called on when a bad
cell is found while loading a magnetic or paper tape. The A register
will contain the number of bad cells found, the Q register will contain
the error code, and the computer will be left in the run mode. The

addresses of the bad cells will be found in memory area 0C540 to 00577.
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1.3

1.8

1.6

Fault Routine

If a fault condition exists in a program, the computer will come to a stop

with the P register set to 70000.

Paper Tape Checkread

This routine checks an absolute - bioctal tape against associated memory

cells to assure a good paper tape read. The routine is called on when the
Paper Tape Load Routine (Section 2.2) is requested and key one is set. If:

the checkread detects a discrepancy in a memory cell, the computer will come
to a stop with the address of the bad cell in the P register. The A

register will contain the contents of the cell read in from the tape and

the Q register will contain the contents of the cell found in the computer.
(The contents of the cell cannot be altered from this routine. )

To continue checkreading his %tape the operator must Master clear the computer,
set the P register to 00233, and depress the run button. The program will then
continue checkreading until the next discrepancy is found.

If the operator suspects that numercus memory cells are in error, he may choase
to record them by using the Bad Cell Error routine (refer to note in section

1.2). He can do this by setting both key one and key two.

L0 Magnetic Tape Checkread

This routine checks a 40 Magnetic Tape againsit associated memory cells to
assure a good read. The routine is called on when the A0 Magnetic Tape Load
Routine (Section 2.7) is requested and key one is set. If a discrepancy is
found, the error procedure will be the same as for the absolute bioctal

checkread (refer to section 1.4).

Storage Requirements

NDRO ——>70000 to 70734

DRO —> 00170 to 0Q0477.
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2. GSERVICE LIBRARY FUNCTIONS

2.1 Inspect and Change

This routine enters the contents of the address to be inspected (located in
the A register) in the Q register and the computef stops. A mamual change
of the contents of the inspected address may be made in the Q register. Updn
depression of the run button, the contents of the Q register is stored in the
inspected address. If the inspected address is an NDRO location, a four
millisecond delay will take place and all of the NDRO cells are read up and
the contents ignored. This reading up of the cells is necessary in order to
prepere NDRO cells for future reads. If the A register (inspection address)
has not been modified, then it is assumed that the next sequential address is
to be inspected. If the A register has been modified, then it is assumed that
A contains the next address to be inspected. Whenever a stop occurs, the
operator has four cpticns:

1. Modify the contents of the address presently being inspected.

2. Inspect the contents of the next sequential address.

3. Change the A registver to inspect the conﬁents of a memory cell

in another lccation.
L. Clear the conscle if a change is noi desired in the contents of
the address now in the 4 register, and go on to some other operation.
Paremeter Entries
DREC Pz67000

NPRO P = 70002

Q=47

A

i

Inspection Address
NOTE: The inspect and Change routine does not make use of any of the B
registers and therefore, it is possible to modify the contents of any of

the B repisters.
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2.2 Paper Tape load

This routine enables the computer o load memory from either flex-coded or
bioctal-coded paper tape. The instructions on the flex tape must be preceded
by either a carriage return, &, carriage return or a carriage return, &€,
carriage return combination in flex code. A carriage return, 88, carriage
return indicates that a checksum appears at the end of the program tape.

The instructions on the bioctal tape must be preceded by a 76 in biocctal
code.

The first five valid frames following the second carriage return on the flex
tape form the address of the cell to be loaded. The next ten valid frames
form the data or instruction words. Valid frames are frames which contain
flex codes for numbers O through 7. A carriage return indicates the end of
an instruction or data word. If an address, data, or instruction word does
not contain the necessary number of digits, and erroneous load ocecurs. The
rddresses need not be sequential. An end code of double period (..) ter-
minutes the load. If there is a checksum following the double period, it is
ignored.

The first ten characters following the 76 on the bioctal tape form the
address limits of the area to be loaded. Each succeeding ten characters form
the instruction or data words which are stored sequentially in the address words
beginning with the base address. The load is terminated when 211 data or
instruction words have been stored. As loading takes place, a checksum
computation is made. Upon completion of the load, the computed sheclisum

is compared with the checksum on the tape. If they do not ggree, a checksum
error is indicated.

Additional programs are automatically read in if they are separeted by four

or less zerc frames.

Parameter Entries
DRO Pz (7007
MPRO P = 70002

Q=1

£,
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2.3 Teletype Printer Routine (TWX Dump)

The TWX dump routine will print the contents of the requested core in the
following format. Suppose the operator wishes to print out memory locations
50000 to 50012, The lines will be formated in the following matter:

50000 XOOKK XXX KOO XXX X000 000K XCX XX

50004 OO IO X0 XOOX XK X X XX
50010 XOOOK X0UX  OOK X0 XKEXK pOSS L

Parameter Entries
PDRO P=é&700C 3
N PDRTP = 70002

Q=2

il

4 = Upper and lower address in the upper and lower A register in either

order.

2.4 Memory Search

This routine allows the operator to search a requested memory area for cells
containing certain information. The operator sets the P register to the
program entry address, enters the search code in Q, enters the memory limits
o be searched in A, and hits the run butvon. The computer will come to a stop
with the A and Q register cleared. The operator then enters into the A
register, the information he wishes to check. He enters in the Q register,
the mask information and hits the run button. When a cell is found which
contains the information, the computer will come to a stop with the address
of the cell in the A register and the contents of the cell in the Q register.
Upon depression of the run button again, the program continues its search.
The program is terminated when all requested cells have been checked.

At this time the A and Q registers will be cleared and P will contain the

program entry address.

Parameter Entries
DREC Ps ¢ 7002

NDRD P = 70002 18T STOP
Q=3 Q = Mask Information
A = The upper and lower address A = Information to be checked

of the memory area in the
upper and lower of the A
register in elther order.

PROPERTY OF TODD J. THOMAS — P3ORIONTOPSECRET.COM g
Todd J Themas— T on



N

2.5 Magnetic Tape Bootstrao

This routine only reads the magnetic tape produced by the Magnetic Tape
Dump Routine (Section 2.6). It loads core memory from location 00540 to
67777 in one block. A checksum computation is then made and is compared
with the checksum from the tape. If the checksums do not agree, a checksum
error iz indicated. The tape must be loaded from tape transport #1.
On a successful load, the tape will be repositioned and control will be
given to the operational program at location 00620. If key seven is set,
the computer will come to a stop with 00620 in the P register On an un-
successful load, the computer will be left in the run mode , all the bits
will be set in A, and @ will contain the error code for the cause of the
unsuccessful load. See below for magnetic tape error codes.
Magnetic Tape Error (odes
Q = 4 Magnetic Tape Transport is rewinding.
Q = 5 An FEnd-of-File has been detected.
Q = 6 An End of Tape Warning has been detected.
Q = 7 The Magnetic Tape Transport is at the load point.
Q = 10 Low tape warning. The Magnetic Tape Transport is at
or beyond the low tape warning point.
Q = 11 Write lockout. The Magnetic Tape Transport reel is interlocked
to prevent writing.
Q = 12 Illegal instruction.
Q = 13 Illegal operation.
Q = 14 Incorrect character count. The number of characters in the record
or block is not a multiple of five.
Q = 15 Fault. The selected Magnetic Tape Transport is not in an on-line
ready pesition.
Q = 16 Lateral parity error.

Q = 17 'Timing Error
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Q@ = 20 A master clear was executsd.

Parameter Entries

oRe P = 7001

NDRC

2.6

PRC
N DRSO

2.7

PROPERTY OF TODD J. THOMAS — P3ORIONTOPSECRET.COM

P = 70002

Q=4

Magnetic Tape Dump

This routine dumps core memory from locations 00540 to 67777 on magnetic
tape. A checksum computation is made and stored in locations 67776 and
67777. The magnetic tape dump can then be loaded 'as one block by using
the Magnetic Tape Bootstrap (Section 2.5). The tape on which core memory
is to be dumped must be on tape transport #2.

On a succegsful dump, the computer will come to a stop with a 70002 in the
P register. On an unsuccessful dump, the computer will be left in the

run mode, all the bits will be set in A, and Q will contain the error code
for the cause of the unsuccessful dump. Refer to Section 2.5 for magnetic
tape error codes.

Parameter Entries

Pz ¢cro0q
P = 70002
Q=5

40 Magnetic Tape Load Routine

This routine reads only octal data records which are in the standard 24 cctal
word format. (See Figure 1) The tape to be read must be on tape transport #1.
While the data is being read and stored, a checksum computation is made of the
data. If the computed checksum does not agree with the checksum in the end

of file blockette, a checksum error is indicated.

On a successful load, the computer will come to a stop with a 70002 in the

P register. On an unsuccessful load, the computer will be left in the run

Todd J Thomas ____ e it
1 ] s 7



mode, all the bits will be set in 4, and Q will contain the error code for
the cause of the unsuccessful read. Refer to Section 2.5 for magnetic tape
error codes.
Note: This is the only routine which can be used to load a program into NDRO.
Parameter Entries

DRSO Pz 7002

NORC P = 70002

Q=6
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C5 -1 OUTPUT FARY

(STANDARD 2/-WORD OCTAL FORMAT)

VORD
0
i ]
E 1
E ; % Header Blockette
E ‘ | Contents are Ignored
[ |
27 | 4
0 .
No. of Words| Base Add ‘3
% Data Blockette
Consisting of
2410 Words
27 = 2
6]

: - . End-0f-File
10 CHECKSUM Blockette

| 23, Words of
I Z's (Code 111 100)
. Plus Checksum Word

o | J

DATA BIOCKEITE

WORD O Upper half contains the octal number of actual instructions
in the blockette.

Lower half contains the address at which word 1 is to be
stored; word 2 follows seguentially.

FIGURE 1
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SUMMARY OF SERVICE LIBRARY ROUTINES

ALL FUNCTIONS
1. INSPECT AND CHANGE
2. PAPER TAPE IOAD

3. TELETYPE PRINTER (TWX)DUMP

L. MEMORY SEARCH

5. MAG TAPE BOOTSTRAP
6. MAG TAPE DUMP
7. 40 MAG TAPE IOAD

g. CLEAR MEMORY

Todd ] Thomas

PRO P= 7002
NVORO P

70002
=

1

1l

2
Base and Last Address

Il

3

Base and Last Address
STOP

Mask Information
Information to be checked

lchan@ =0 O En]
=

It

4

O £ O
Il 1l
o Ut

3
A
<
J
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