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This manual discusses the operation and capabil
ities of the P603, as well as the programming nf 

. peripherals . An Introduction presents the im
portant ·operational features of the machine and 
the concepts which underlie the powerful 
keyboard language. The section on Programming 
the P 603 explains each instruct ion in the 
machine's basic rcpcqoire; tht: Sl'ction on Oper
ating the P 603 supplies all the information a 
user requires to run or record a program. In 
addition there are three Appendin:s which furnish 
helpful utility routines and provide information 
on programming pcriphl'rals. 
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INTRODUCTION 

The P 60 3 is an office microcomputer. I ts basic 
configuration consists of a P 602 microcomputer 
and an electric typewriter ( Editor 4 ), integrated 
into a common stand device with a lateral cabinet 
with drawers. 
Since the P 603 is accounting-administrative orient
ed rat her than scientific, the bask configuration 
does not include the Read Only Memory (ROM) 
for mathematical functions ( trigonometric, expn
nen t ial. logarithmic, floating point operations). 
The R( )M is however an optional device. 
The P 60 3 is system oriented: by means of the 
standard lPSO interface, it can be associated with 
perirhnal input/output units and/or, through 
another appropriate interface, with the magnetic 
t;:1pc unit MLU 600. 

P 603 BLOCK DIAGRAM 

Alphanumeric 
.... 
..... C 
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The Editor 4 performs the function of automatic 
typing of data entered or processed through the 
P 602 part of the system. 
The P 602 and the Editor 4 retain their individual 
characteristics and operational functions and can 
operate as separate and autonomous units for cal
culating and typing. 
In the P 603, the logic unit performs the function 
for programmed processing of data and for control 
over the entire system. 
The associated typewriter is provided with a cod

ing unit for alphanumeric input/ output: numeric 
and alphanumeric data contained in the memory 
of the P 603 can be typed and, in addition, nu
meric and alphanumeric data can be entered int(? 
memory via the typewriter keyboard. 
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COMPONENTS 

The electronic and mechanical components of the 
P 603 are : 

- P 602 mechanical elements, including: 
the numeric keyboard; 
the control keyboard; 
the magnetic card reader/ recorder; 
the numeric serial printer. 

- ~lechanical elements of the Editor 4, including: 
alphanumeric typewriter keyboard with input/ 
output coding unit; 
alphanumeric printer; 
carriage with manual front feed; 

- P 602 electronic elements, including: 
main memorv; 
control and ~rithmetic unit; 
power supply; 
IPSO interface for control of the Editor 4 and 
other peripheral input/ output units. 

The stand for the P 60 3 is part of the configura
tion. On the left of the machine is a cabinet with 
drawers which can contain paper tape rolls, ma
gnetic card containers and other accessories. 
The electronic elements are located in the rear 
portion of the same stand. The Editor 4 and P 602 
mechanical components are fixed on the top of 
the stand. 
In order to connect peripheral units, the stand is 
provided with a cable channel equipped with a 
distribution network box and a general ON/OFF 
switch. 
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SYSTEM ORGANIZATION 

The options for the basic unit are: 
Read-only memory, containing pre-programmed 
routines for the evaluation of: 
sin x, cos x, tg x, arctg x, r;/2, ex, 10·x, 
In x , log x, In 10; +, - , X, 7, in floating point. 

- MLU interface, in order to connect the MLU 600 
peripheral unit. 

The connection to peripheral units allows transfer, 
at a maximum speed of 200 characters/second, of: 

numeric data, with or without sign, in input/ 
output; 
numeric data in a format suited for printing in 
output; 
alphanumeric data in input/output; 
alphanumeric constants, special symbols and con
trol characters of the ISO code in output; 
commands for the peripheral units; 
status conditions of the peripheral units . 

A maximum of 3 input/ output units are addres
sable. one at a time. The fourth addressable unit 
is the Editor 4. 
In order to connect a magnetic tape unit MLU 600, 
the basic machine must be supplied with the ap
propriate interface (optional) . The tape, contained 
in an interchangeable cartridge, provides an exten
sion to main memory suitable for storage of pro
gram data and/ or instructions with random access. 
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The magnetic tape loop contains 7 tracks and is 
organized in blocks. E·ach block is capable of con
taining 4 registers of the P603 (i.e., 128 instruc
tions or 120 data characters). Three sizes of the 
MLU 600 are available - 56, 112 and 224 blocks. 
In the 224 block tape, the total capacity is 28.672 
positions. 
The connection of the various peripheral units to 
the basic P 603 unit generates the following P 603 
systems: 

System B = 
» C = 

P 603 + MLU 600 ( + MLU inter£.) 
P 603+LN 20 

» D = P 603+PN 20 
» 

» 

» 

» 

E P 603+MLU 600+LN 20 
( + MLU interface) 

F = P 603+MLU 600+PN 20 
( + MLU interface) 

G = P603+PN20+LN20 
H = P603+MLU 600+PN 20 

+ LN 20 (+ MUJ interface) 

In relation to the various configurations, three 
types of ~tands are used: 

1. Stand for the basic unit, with cable channel. 

2. Stand for one peripheral unit. 
This stand is placed to the left of the P 60 3 
stand and joined to it. It is equipped with 
cable channel and serves to carry one of the 
following peripheral units: tape punch (PN 20), 
tape reader ( LN 20 ), magnetic tape unit ( MLU 
600). 

3. Stand for two peripheral units. 
It is placed to the left of the P 60 3 stand ( or 
to the left of P 60 3 stand for one peripheral 
unit) and joined to it. It is equipped with cable 
channel and serves to carry two of the above 
peripheral units. 
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~IAIN i\tEMORY 

The main memory is composed of sixteen reg
isters. Three are operating registers, nine are stor
age registers, and four are reserved exclusively 
for program instructions. 

Operating registers 
The three operating registers, M, A, and R ea("h 
have a capacity of 30 digits, plus decimal point 
and sign. and are used in carrying out arithmetic 
instructions. 
The M register is the distributive register. All 
keyboard entries are held in the M register and 
distributed to the other registers as indicated. 
The A register is the accumulator. Arithmetic 
results are developed and retained in the A reg
ister, truncated according to the settings of the 
decimal wheels. 
The R register retains: 
- the complete results in addition, subtraction, 

and multiplication ( independent of the decimal 
wheel settings)~ 

- the remainder after division; 
- the remainder after square root. 

Storage Registers - Data Storage 

The nine storage registers~ B, C, : D, E, F, RC, 
RD, RE, and RF each · have a capacity of . 30 
digits . ( Decimal point and sign do not require a 
digit). Eight. of these can be used for storing 
program instructions as well as storing data. The 
B register, termed a. working registe,·~ can be used· 
for storinP.' daLa only. · · 

1 
· · 

All nine storage registers can each be split into 
half or quarter registers, with respective capac
ities of 1'5 and 7 digits, with decimal point and 
sign, respectively. Thus the number of · registers 
used for storage may be: 

nine whole registers of capacity 30 digits; 
- eighteen half registers of capacity 15 digits; 
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thirty six quarter registers of capacity 7 digits 
or anv mixed division such as: 

- three· whole registers, five half registers, and 
fourteen quarter registers. 

Whole Registers 
.. 30 digits --1 

1 B 1 
C 

D 
E 
F 

RC 
RD 

R~ 
RF 

Split into Halves 
t-- 15 digits ----+f4- -· 15 digits -~ 

b BI 
C C 

d 0 
e E 
f F 

Re RC· 
Rd RD 
Re RE 
Rf RF 

Split into Quarters 
t--- 7 ·~ 7 --t-,- 7 ---+- 7 --.f 

I Ab b I AB I BI 
Ac C AC C 

Ad d AO 0 
Ae e AE E 
Af f AF F 
cf) ~r BC RC 

-Bd Rd BO hu 
Be Re BE RE 
Bf Rf BF RF 

I • 
Note that each time a register or half register is 
split, one position is taken up to separate the two 
new parts. This position is shown on the register 
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formats which follow and is the same as an ,,5,,. 
When storage registers are split, the right hand 
portion retains its original designation, while the 
remaining portions have new designations re
lated to the original register. 
Lower case letters are obtained by entering the 
corresponding upper case letter on the keyboard 
and depressing the '' /" key. e.g; c = C. 
The two-letter designations shown here, such as 
"RF" "BD" or "Ac" are the "abbreviated,, 
form ~sed to ref er to these registers and are the 
symbols appearing on the printed tape. To obtain 
these addresses, the prefixes R, B, and A, must 
be ke\'ed in as RS, BS, and As, respectively. 
\X'hen · recorded into memory, the prefix will oc
cup~· an additional instruction. 
Thus if the contents of register Ac are 123 and 
are co be printed manually, the keystrokes will 
be: 

AS C / ◊ 

and the printer will print: 

AS 
123 Ac◊ 

If recorded into memory, the instruction to print 
from register Ac would be formed with the 
same keystrokes: 

AS CI ◊ 

and would appear in memory as the two instruc
tions 

AS 
c◊ 

\'\'hen executed, these instructions result in only 
the symbols 

123 Ac◊ 

being printed. 
If it is desired -to restore a "split register" to its 
original whole length or to rejoin sub parts it is 
necessary only to clear those portions to the left 
previously addressed in the program. See page 63 
for a description of the CLEAR Register oper
ation. 

Storage Registers - Program Storage 
A program is stored in the main memory of the 
machine. The first instruction will usually occupy 
the first character of program register Pl, the 
next instruction the second character of Pl, and 
so on. 
The four program registers, Pl, P2, P3, and P4 
can store a total of 128 instructions. They can
not be addressed. 
If the program exceeds the available 128 instruc
tions in Pl, P2, P3 and P4, compilation will 
proceed into registers RF, RE, etc., up to a max
imum of 384 instructions occupying all program 
and storage registers. This can be visualized in 
th chart below l ~- ~ · t:> E e : -

~CCCM 
'""' 

C D E F RC RD RE I RF I P4 I P3 I P2 I P1 

I .. 
1 .. 128 

160 

- 192 -
- 224 

- 256 -

- 288 - - 320 -
- 352 

- 384 

Each group of 32 instructions over 128 thus 
occupies a whole register as shown. 
Each program instruction occupies one character 
in main memory. 
Quarter parts of a register not occupied by instruc
tions are available for data storage. That is, pro
gram instructions may overflow into the first 
quarter, first half, or first three quarters of a regis
ter, leaving the remaining quarter parts to the left 
of the register available for data storage. If used 
entirely for program instructions, the full 32 posi
tions of a register are _ available. If a register is 
split, however, an "S" must separate the quarter 
parts used as shown in the register formats (be
low). 



Length of Data 
There are actually four points of access (ad
dresses) associated with each full storage register, 
including working register B. A number stored 
in any of these addresses may occupy all posi
tions to the left if those quarters have not pre
viouslv been addressed in the execution of the 
progr~m. Many register formats are possible as 
can be seen below. Note that the sample address 
"f," may have 7, 15, 23, or 30 digits available; 
sample address "AF" may have 7, 15, or 23 
digits available; sample address ,,f,, may have 7, 
or 15 digits available; and sample address "Af" 
may have only 7 digits available. 
The computer has built-in self regulating circuitry 
that alerts the operator with an error light (Red 
Light) if an attempt has been made to transfer 
a number containing more digits than can be 
accomodated at the add".'ess given. 
Nevertheless, a register can be used in various 
formats at varying times throughout a program 
by using the clear register ( *) instruction. See 
dis,ussion of this operation in the section "Pro
gramming the P 603" (page 63). 

REGISTER FORMATS 

Four-Points of Access: 

(Register F is used as an example) 

IJ i--
11 IJ 

t t t t 
Af f AF F 

2 

3 

4 

8 

e 

7 

8 

& 
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DATA STORAGE FORMATS 

30 Digits F 

t 

15 Digits f 15 Digits F 

t t 

7 Digits Af 7 Digits f 7 Digits AF 7 Digits F 

t t t t 

7 Digits Af 15 Digits AF 7 Digits F 

t t t 

7 Digits Af 23 Digits F 

t t 

7 Digits Af 7 Dlglts ' f 15 Digits F 

t t t 

15 Digits f 7 Digits AF 7Digltsf 
t t t 

23 Digits AF 7 Digits F 

t t 

PROGRAM INSTRUCTION FORMATS 

32 Instructions F 

t 
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Storing Instructions Behind Data 
Normally, in writing a program, if the number 
of instructions exceeds the 128 instructions avail
able in the program registers Pl, P2, P3, and 
P4, the excess instructions are written to occupy, 
in successive quarter parts, the registers RF, RE, 
RD, RC, F, E, D, and C. 
Quarter parts of a register not occupied by in
structions are available for storage of data. (See 
chart in previous section "program storage"). 
It is also possible, however, to "pack" instruc
tions behind data. This is possible as long as an 
"S" instruction separates the data from the in
structions, just as an "S" is seen to separate 
registers or quarter parts of a register used entirely 
for data storage in the register formats just shown. 

Examples: 

[1"1111111 l1~~r~49r!_qN~ 
F 

0 
fl) 
c-
_gtv 0 I 11 !1~~r~4tjr(6~ITI 1111 lslJI -
-~ E 
ta 0 >u. 

Any of the form~ts may be so modified: 

0 
cin 

_g~ -~ g .____, __ A__,f 

>L£. 

F 

F 

F 

Note that data must begin at one of the accesses 
of the quarter parts of the register; an "S" must 
separate the instructions from the data. 
When using the machine in this manner it should 
be clear that the first instruction behind data 
must be a Label that can be referenced by a 
Jump instruction or subroutine CALL, otherwise 
there would be no access to the program se-
quence beginning at that point. · 
The instruction ·s· can be substituted with any in
struction containing ( M) , C A or E 

Jumping to an instruction Sequence stored behind 
Jara: 

♦ I 
I I I I I I I 1~$~Rp¢~1q~sl 1111 1,.1•■•1•1 I (N~f~ I 

AF F 

The constant 20 is stored in register AF. The 
label /W starts a sequence of program instruc
tions immediately following this constant. 



Clearing Registers Packed with Both instructions 
and Data: 

r 
32 

The rules are: 

- If there is NOT an "S" in the last ( 32nd 
position) of the register then any clear instruc
tion ( ,·: ) which addresses the whole register 
or any part of it, clears the entire registtr of 
both data and instructions. 

- If there is an "S" in the last (32nd position) 
of the register, then any clear instruction clears 
only that part of the register addressed of data 
only. 

Examples: 

S In 32nd poe. No 8 In 32nd poe. 

Is I I I I I I [ l 
Af f ·AF F Af f AF F 

Af* 
f* 

AF* 
r· 

clears Af of data onlv Af* I any of these instructions 
<.!ears t of d;1ta only f* clears the entire F 
dears AF ot data only AF* l register of both data 
clc:ars F ot data only F* l and instructions 

Note : it should be remembered that by "address'' is meant 
the quarter rt'gister addressed and all contiguous quarter parts 
of the generic register to the l~ft of it that are free (i.e., have 
not been addressed during the execution of the program). 

13 
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KEYBOARDS 

1. General ON/OFF Switch 
The power switch is located on the Editor 4 
to the right of the typewriter keyboard. 
To activate the machine, the power switch must 
he in the ON position. When this is done, a 
red error signal will light and the keyboard will 
be locked. To operate _the machine, the Reset 
key must then be depressed, which extinguishes 
the red light, turns on d green light and unlocks 
the keyboard. A green light to the left of the 
typewriter keyboard is lit when the use of the 
kevboard is allowed. 
When the power switch is OFF, all data and 
imtructions in memorv are erased. 
In crder to connect ·input/ output units, the 
P 60 3 is equipped with a cable-channel contain
ing a general ON/OFF switch for all the units 
of the system. 

2. The Error Light (Red) lights when the com
puter is turned on, and whenever the com
puters detects an operational error; e.g., ex
ceeding register or printing capacity, division 
by zero, misreading a magnetic card. 

3. The Green Light indicates the computer is 
functioning properly. A steady light indicates 
that the computer is ready for an operator 
decision; a flickering light indicates the com
puter is executing programmed instructions and 
that the keyboard is locked. 

4. Card Request Light (Yellow Light) 
This light informs the operator that reading 
or recording of a magnetic card is required. 

5. TIJt1 Record Program Switch when IN, directs 
the computer to store instructions entered on 
the keyboard into main memory, or onto a 
magnetic card from main memory. 
The Record Program Switch must be OUT to 
loa? instructions from a magnetic card into the 
mam memory. 
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6. The second Side Key when IN, enables the 
second part of memory to be recorded on the 
magnetic card. Since each track (Side) on the 
magnetic card will record a maximum of 192 
instructions, two Sides of a card are necessary 
to store the full capacity of 384 instructions. 

7. The Print Program Switch when IN, directs 
the computer to print out the instructions stor
ed in main memory from the program's cur
rent location until the next Stop instruction 
(S), whenever the Stop (S) key is depressed. 
Depressing Routine selection key V will initiate 
printing from the beginning of program reg
ister Pl. 

8. The Single Step Key when IN, enables one 
to either execute or print one instruction at a 
time, according to whether the Print Program 
Switch is OUT or IN, respectively. 
Depressing the Stop (S) key initiates each step. 

9. The Magnetic Program Card is a plastic card, 
with a ferrous oxide backing, used to mag
netically record programs for external storage. 
The card is inserted into a read/write device 
( 9) to record instructions and/ or constants 
into or from the main memory. 
Once inserted, the card may be removed from 
the computer ( 10) without disturbing the stored 
instructions. 
(Note: the magnetic card will record half of 
the main memorv on each track (Side). Two 
sides of a card a;e necessary to record the full 
main memory). 

11. Tape Advance advances the paper tape. 

12. Tape Release Lever allows precise finger-tip 
adjustment when changing tape rolls. 

13. Printing Suppression Switch 
Inside the rear portion of the numeric printer 
body, to the le£ t of the roller, a switch may be 
used to suppress printing on the paper roll. 
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Use of this ~acilir~· d uring progr,1m execution 
i:l\'L)ids duplicate pri n ting of the numeric data 
destined for printing on the Editor 4. 

' l 

' .. ! I L·_· ·,. -

14. The General Reset Key erases all data and 
instructions in main m·emory, and resets all 
three sense switches. 

l 5. The Keyboard Clear Key clears the entire 
keyboard entry. When keying in a program, 
a depression of the Clear Key will erase the 
last instruction that has been entered. 

It is also used to reactivate a locked keyboard, 
which will occur if t o or more keys are de
pressed simultaneously. 

16 . Key ?,roups 
There are three main key groups: 

The Numeric Keys are for data entry. 

The Operation Keys specify a computer ope
ration. 

The Register Address Keys specify a storage 
register . 

An operation key is always the last key de
pressed i11 any operation of the computer. In 
manual operation it initiates the operation to 
be performed; in data entry the S key and 
routine selection kevs return control to the 
program; in recordin.g a program an operation 
key defines the end of an instruction. 

During execution of a program, the entire key
board is locked, except when at a programmed 
stop, when in fact the machine is in manual 
mode ( allowing data entry and/ or manual cal
culation) until restarted by the S key or a 
routine selection key. 
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Routine selection keys V, W, Y, and Z direct the 
computer to the proper program or subroutine. 

7 8 9 
4 6 6 
1 2 3 

0 . -

Numeric keyboard uses the ten-key entry system 
with provision- for entry of a decimal point and 
a negative sign. Keyboard entries are automati
cally stored in the M register. 

r~1 
Start/ Stop key restarts the computer in programm
ed operation and is used to code a stop instruction 
(S) when keying in a program. 

S1 Key 
It performs the same functions as the S key, but 
it additionally sets an "external condition" for the 
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program and allows for a program jump. In effect, 
depending upon whether the Sor S1 key has been 
depressed, program processing will be resumed in 
two different modes. 

I D 
E 

B 

Register Address keys are used to identify all 
storage registers and the operating registers A 
and R. The operating register M has no keyboard 
identification since the computer automatically 
assumes an address M if none is given. 
The Split (/) key is used to form lower case 
letters in the addresses. Thus Cl = c. 
Keys R, A, and B, together with the S key, are 
used to form prefix instructions when "two-let
ter" addresses are required. Thus the keystrokes 
R S F ◊ would be used to form R F ◊ . 

1:1:1~1 
Arithmetic keys perform their indicated arith
metic function. The REGISTER CLEAR KEY * clears the contents of the addressed reg
ister. 
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Transfer keys perform transfer operations between 
the storage registers and the operating registers. 

8 
Input/Output key (I /0 key). This key enables 
the input or output of data to and from periph
eral units, via the 1/0 interface. 

Prmt key prints the contents of a selected ( ad
dressed) register. 

1 
1 7. Lower Decimal Wheel. This wheel controls all 

numerical output printed on the paper tape 
except for the R register. If the number has 
fewer decimals than the Lower Decimal Wheel 
setting, non significant zeroes will print in 
the vacant places. If the number has more 
decimal places than the Lower Decimal 
Wheel setting, the surplus digits are suppress
ed from printing. Any number of decimal 0 
through 15 can be set. · 

i 
18. Upper Decimal Wheel. This wheel adds dec

imal places to the number set in the Lower 
Decimal Wheel to determine the point at 
which computations are truncated in the A 
register. Any number of O through 11 can be 
set, yielding O through 26 decimal places as 
the range of possible decimal places a calcu
lation can be carried to. 
A special place FL (Fixed Length) truncates 
at a fixed length of 15 significant digits rather 
than decimal ,places. The lower Decimal 
Wheel does not affect calculation at this set
ting. 
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TYPEWRITER KEYBOARD 

The typewriter keyboard, together with the nu
meric/control keyboard, may be unlocked to: 

Enable typing without storage in memory. Dur
ing such operation, calculation continues (i.e., 
as long as a Stop instruction or type command 
is not encountered). 
At the end of typing, the operator depresses 
either the S key or the Sl key. 
The entire keyboard is relocked until another 
keyboard command releases it. 
Enable typing of alphanumeric data with simul
taneous storage in memory. The machine is plac- · 
ed in a wait status. The Clear, Start and Sl keys 
are usable. If the Clear key is depressed while 
data is being entered, the data stored in memory 
will be cancelled. Typing is terminated by de
pressing either the S or Sl key; the keyboard is 
relocked until the next command. 

The type~ri ter keyboard is also unlocked when 
the machine is in manual mode permitting use of 
the keyboard as a standard electric typewriter. 
The alphanumeric keyboard has 46 keys and the 
space bar. 
The characters present on the keyboard and the 
space bar are coded to generate the corresponding 
input/ output characters. 
Keyboards are available in conformance with the 
international ECMA (US ASCII) standard or na
tional keyboards according to the ECMA standard. 
Certain characters (e.g., lower-case letters) which 
cannot be stored in the memory of the machine, 
are transformed into the corresponding upper
case capital letters. 
The characters correspond to Columns 2, 3, 4, 5, 
6 and 7 of the ISO code chart. The code table 
below shows the P 60 3 machine-code used to store 
the corresponding ISO characters. 
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Operation keys for the typewriter 

The operation keys include: 
Margin Release ( 2) 
Margin Set ( 3 ) 
Tabulator ( 4) 
Tab Clear (5) 
Tab Set (6) 
Backspace ( 7 ) 
½ Backspace ( 1 ) 
Carriage Return and Interline ( 1.1) 
A partial carriage return is provided by simulta
neously depressing the Margin Release and the 
Carriage Return keys. 

4 
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5 6 7 

10 11 

- Two Shift Keys (8 and 10) with a Shift Lock 
Key (9). 

The typewriter also includes: 
- A tension regulator; 
- A ribbon color selector. 

The ON/OFF switch is located to the right of the 
typewriter keyboard. 

To the le£ t of th~ keyboard is a green light which, 
when on, indicates that the keyboard is available 
for opera tor use. 
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NUMERIC PRINTING 

The printer prirJtS on ordinary tally roll paper 
in 28 columns at 30 characters per second, right 
to left. 
The first three positions from the right are pro
vidt.·d with keyboard alphabetic and special sym
bols to identify the register addressed and the 
operation performed. A space separates these 
three columns from the remaining ones to the 
left, which are used to print the contents of the 
register addressed together with decimal point 
and algebraic sign, if negative. 
Algebraic sign is printed to the left of the most 
significant digit, exactly as in writing the number: 
Example: 

The number -45.88 is printed from register D: 

-45.88 D ◊ I 
Manual Operations 

Entries - All keyboard entries are automatically 
printed at the time an operation key is de
pressed: 
Example: 

The sequence of keystrokes 2 . 5 X will result 
in: 

2.5 X 

being printed after the X key is depressed. 
Whole numbers may be entered without a dec
imal point; fractional numbers, however, must 
have a leading zero placed before the decimal 
point. 

Example: 

The sequence of keystrokes_ 0 6 3 3 will 
result m: 

0.633 

being printed after the + key is depressed. 
The .decimal point is placed exactly as if is 
entered. The decimal wheels have no effect 
upon the entry of the numbers through the 
numeric keyboard. 

Results - When performing .arithmetic operations 
in manual mode, the results of multiplication, 
division, square root, percent multiplication, 
normalization, and left or right shifting (See 
appropriate sections of this manual for . these 
operations) are automatically printed from the 
A register. Here the Lower Decimal Wheel 
determines the number of decimal places 
printed. 
Examples: 

multiplication 

123 -!, i 2.5 X 
,307. 500000 A◊ 

division 

-89.55 -!, 

~ 0.633 
-141.469194312 A ◊ 

In the case of addition and subtraction, we 
would not ordinarily. want a column of several 
summands broken up, so partial results are not 
automatically printed: 



Example: 

Manual printing of sum ----------
12.55 + 
48.65 + 
33.60 + 
90.47 + 

112:40 + 
297.57 A◊ 

In this way, columns of additions are not 
interrupted. 

Contents of Registers - The contents of any stor
age register may similarly be printed in man
ual mode by depressing the register address 
key followed by the print operatiori key ( ◊ ): 
Example: 

The contents of register C are printed by 
manually depress1ng C ◊ : 

I 123.456 C ◊ 
The lower decimal wheel determines the num
ber of decimal places printed. 

Printing numbers longer than 2 2 digits 

If a number to be printed has more than 22 
digits, the number will be printed on two lines, 
the first line containing the address and opera
tion along with the 22 least significant digits, the 
second line containing the algebraic sign and the 
most significant digits. 

Example: 

To print from register R the number: 

-123.456789012345678901234567891 

9012345678901234567891 
-123.45678 
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Any register other than R has the ·limitations of 
a maximum of 15 decimal places that can be 
printed since their printing is under control of 
the lower decimal wheel. 

Printing a Floating Point Number 

The floating point form of a number· is a ma
chine representation of the number expressed in 
"scientific notation". Scientific notation consists 
of the digits of the number written as a fraction 
( called the "Mantissa"), times 10 raised to the 
power (exponent) necessary to "move" the dec
imal point to its proper position. The correspond
ing P 603 floating point number thus has two 
parts: a mantissa and an exponent. These two 
parts are joined in the sam" .gister which can 
be printed from either tht. N1 or A register by 
means of the instructions / ◊ and a O, respect
ively: 

P 602 Fixed Point Scientific Notation P 602 Floating Point 

-45.88 
0.633 

0.0015 
-0.0015 

-0.4588 X 10? 
0.6H x 10" 
0.15 xt0 - 2 

-0.15 X 10 2 

2-4588 a◊ i 
0 6330 a◊ 4 

-2 noo a◊ 
3 

-2~00 a◊ 

Notice that a P 603 floating point number has 
two signs associated with it: the sign of the 
mantissa and the sign of the exponent. The sign 
of the mantissa separates the two parts when 
printed. 
Floating point representation for zero is simply: 

00000 a◊ 
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Programmed Printing 

The O key used for manual printing is also the 
operation key for the program instruction ,,to 
print from a register", and when such an instruc
tion is executed, this symbol will appear alongside 
the register address exactly as if manually printed: 
Example: 

123.456 C ◊ 
Numerical Contents of C register 
are printed 

Register addresses requiring a prefix instruction 
are identified with the prefix R, A, or B appear
ing on the same line, before the base address: 
Examples: 

0.015 . RF◊I 
bl ABI s I 

Ac C AC C 
Ad d AD 0 
Ae e AE E 
Af f AF F 

Be Re BC RC 
Bd Rd BO RD 
Be Re BE RE 
Bf Rf BF 0.015 RF 

60 Af ◊I 
Abl bl AB! s:J 
Ac C AC C 
Ad d AO .. ,:~.:~ C, , 
Ae a AE £;,;, 

60 Af f AF ,·,;./l ~ 
Be Re BC (.• Re:, 
Bd Rd ' BO 'JI--\..,_'"~, RO .... Re .,..a&: 1~ff("•·fll 
Bf ~- Rf . BF, ,.t, ',;iJi-fllt 

Recording a Program : Print-Record 

While keying-in a program, as with other entries 
through the keyboard, a .printed record results. 
Whenever an operation key is depressed, the 
instruction just formed will be printed. 
Should the operator make an error before the 
instruction is printed, depressing the Keyboard 
Clear key will clear it from the keyboard. Should 
the operator catch the error immediately after 
the instruction is printed, depressing the keyboard 
Clear key will erase that instruction from mem
ory and will print # S. This sign does not 
appear on the keyboard, as it is used only for 
this indication. 
Example: 

B J, 
D + 

s 

AV 
C t ~ this instruction is erased 

# s 
D t ~correct instruction replaces it 

If the Keyboard Clear key is depressed more than 
once in this regard, the # S will print each 
time, but no further erasure will take place. 
Note that the # S does not print if the last 
attempted instruction has not been printed and 
stored into memory, i.e., if the operation key 
has not been depressed. 

Printing a Program 

To print a program recorded in memory, or 
read into· memory via a magnetic card, th~ Print 
Program switch must be IN. Depressing routine 
selection key V will then cause printing of the 
program from the first position in program 
register Pl; depressing any other routine seler
tion key will cause printing of the program from 
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the corresponding labt>l. The routine selection key 
will print. identifying where in the program the 
printing was started from. 

Whenever a stop ( S) instruction is encountered 
in the program, the printing will halt, but can 
be restarted from that point until the next Stop 
( S) in the program by depressing the S key. 

Proiram Debugging 

Whenever an operational error occurs during 
the execution of a program and the machine is 
halted, the program may be printed from that 
point by first depressing the Keyboard Clear- Key 
and then placing the Print Program switch IN 
and depressing S. In this way, identification of 
the exact point in the program where the error 
occurred is determined. Of course, whenever the 
machine is halted (Green Light is ON) the con
ten ts of any selected register may be obtained 
by manua1 printing. The contents of the opera
tional registers M, A, and R are particulary 
useful to know at the point of error. 

2.5 
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ALPHANUMERIC PRINTING 

The typewriter can be used to print data entered 
directly from the typewriter keyboard or generated 
by the logic unit. Typing speed is 14 characters/ 
second. 
Data stored in the machine registers to be printed 
from the logic unit can. include the characters 
from Columns 2, 3, 4 and 5 of the ISO code. 
A data item to be printed can contain a maximum 
of 31 characters (i.e., the maximum length of any 
stored alphanumeric data in the registers). 
As single characters generated by the program, 
also the characters of the Columns 6 and 7 of the 
ISO code may be printed. 
In addition, the following format control func
tions can be programmed: 

carriage return with or without interline; 
- partial carriage return with interline; 
- tabulation; 

tab Set; 
- tab Clear; 
- ribbon Color Selection; 
- print with zero protection; 
- print with asterisk protection; 
- release typewriter keyboard. 

The carriage of the machine is 18'' long permitting 
insertion of paper with a maximum width of 
45.72 cm. The printing pitch is 1/10" and a line 
can contain 175 characters. 
The line spacing is 1/6" (4.25 cm). The front 
feed device in effect limits the actual contents of 
a line to a maximum of 168 characters. 
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Manual front feed 

Inserting and aligning documents is accomplished 
through a transparent window. The end of the 
document inu:oduced from the front of the ma
chine passes through the r~ar part of the carriage. 
The document is fed with the window and paper 
guides open; this is done by lowering the appro
priate lever located in _ the same position as the 
paper release lever in the Editor 4. The opening 
of the window does not interfere with the align
ment of the rear fed document, since this is held 
by appropriate paper guides. 
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Aligning the document and finding the prmtmg 
position is done by positioning the lower edge of 
the last entry ( or the header line) along the red 
line appearing on the window. Once aligned, the 
window-opening lever must be raised. Since au
tomatic opening of the window is not program
mable removing the front fed form must be done 
manually. 

The first line of printing must be distant from the 
upper edge of the document not less than 1/5''. 
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Rear feed 
The introduction of a document from the rear 
requires that the front feed be closed. The do
cument is guided under the platen until the edge 
of the document appears in the window. 

To facilitate the insertion of the document behind 
the front feed window it is useful to lower the 
window by depressing the lever located to the left 
side of the window itself. 

After insertion, the alignment of the document 
occurs normally, provided the following operations 
are carried out: 
- Opening the front feed. 
- Raising the paper control bar and guides by 

moving the appropriate lever situated on the 
right of the carriage. 

The first line of printing must be distant from the 
upper edge of the document not less than 1/7". 



MAGNETIC PROGRAM CARD 

The magnetic program card is a flexible plastic 
card with ferrous oxide backing, used for external 
storage. Program instructions and/or data can be 
either recorded on or read into the main mem
orv from the card. 
\'Vhen the Record Program switch is IN, insert
ing the magnetic card results in the contents of 
the main memory being recorded on the card. 
When the Record Program switch is OUT, in
serting the magnetic card results in the contents 
of the card being read into main memory. 

Record Program switch IN 
Main Memory-+ Card 

Record Program switch OUT: 
Card -+ Main memory 

Section of Memory 

As far as the magnetic card is concerned the 
main memory is divided into two equal sec;ions. 
~he section affected is determined by the posi
tion of the Second Sid_e switch. When this switch 
is IN, the second memory section is affected in 
either recording or reading. When this switch 
is OUT, it is the first section of memory that is 
affected. These sections are defined as: 

p 1 RD 
p 2 RC 
p 3 

Section 1 
F 

P4 E 
Section 2 

R F D 

R E C 

Notice that neither the B register nor the Operat
ing Registers M, A, and R, can be recorded 
onto or read from the magnetic card. 
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Sides of a Card 

The magnetic card has two halves ( called "Sides,,) 
each of which can store 1 section of main 
memory. The two Sides may be labeled as the 
user wishes; turning the card upside down en
ables the other Side to be read or recorded on. 
It is important to note that either Side of a card 
may be read from or recorded on and that the 
sectinn of main memory affected is determined 
solely by the position of the Second Side switch. 
The Side of the card affected is determined 
solely by its orientation when inserted. 

Side ... 

-

Capacity nf a Side 
Each Side of the card can store one sec
tion of main memory, or: 
- 192 instructions 
- 6 numbers of 30 digits each 
- 12 numbers of 15 digits each 
- 24 numbers of 7 digits each 
- or any combination of instructions and 

data of mixed length available in 1 sec
tion of main memory 

T \VO Sides of a card are needed to stor, .. 
the 384 instructions avaikble in the entire 
main memory. 

Note: Unless End-of-Program Loading is used 
( explained below) an entire section is affected· 
any previous data or constants will be erased whe~ 
over read. 

Chaining Program Cards 

Programs of unlimited length may be obtained 
by using multiple cards. Data files of unlimited 
length may be stored on multiple cards, a single 
card capable of storing up to 48 numbers of 7 
digits. 

End of Program Loading 

In the use of multiple-card programs, or of pro
grams where a routine may be used in several 
versions, it is often useful to have a means of 
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reading into main memory less than one section. 
This can be accomplished by placing the instruc
tion /V after the last instruction in the program 
that is to be read over that already in memory. 
When read from the card, this program will not 
affect any position in main memory after this 
position. 
The /V istruction is a signal to the read/write 
unit to cease reading. Any previous /V instruction 
in main memory will have no effect whatsoever 
on the reading. 



DATA REPRESENTATION 

Data is keyed-in, calculations performed, and re
sults printed in ordinary decimal notation; no 
binary or octal conversion ( inescapable in the use 
of full scale computers) need ever be employed. 
Data is entered into the machine exactly as 
keyed-in on the numeric keyboard. Calculations 
and printing, however, may be adjusted to a wide 
range of precision by means of the decimal 
wheels. In addition to the necessary fixed point 
arithmetic , the P 603 also has available floating 
point representation ( also using the decimal num
ber system) arithmetic and printing, which may 
be used to -advantage in certain scientific calcu
lations. 

FIXED POINT 

This is the normal mode of the machine. All 
arithmetic operations are carried out in the oper
ating registers M, A, and R. Results up to 30 
digits. with 0-26 decimal places, may be formed 
in the accumulator A, always under control of 
the decimal wheels. Truncation occurs at the dec
imal position equal to the sum of the two 
settings of the Upper and Lower decimal Wheels. 

Example : 

~2 
-89 .55 m 
0 .633 

_-_1_4_1 _. 4_6_9_1 __ A_◊_, i 
• calculate to 

7 decimal places 
• print 4 decimal 

places 

Thus, the upper decimal wheel may be thought 
of as adding additional places of calculation to 
those desired for printing (controlled by the 
Lower decimal wheel). Notice that, except for 
percent multiplication) results , are truncated, ·not 
rounded. Rounded results ( of any of the many 
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methods that can be used) are easily obtained 
with short tailored-made routines. 
In the special position FL ( Fixed Length) of the 
Upper decimal Wheel, the number of digits in 
the result, rather than the number of decimal 
places is fixed. When the Upper decimal wheel 
is in this position, calculations are pe~formed such 
that no more than 15 digits will always be ob
tained in the result. This position, then, assures 
that a result can always be stored in a half register 
provided, of course, that the result does not have 
an integer part in excess of 15 digits in which case 
an overflow would result. Non-significant zeros, if 
any, will be added up to the number of decimals 
indicated by the lower decimal wheel, as usual; 
the leading zero before a fraction counts as one of 
the 1 5 digits. The Lower decimal wheel may be set 
as desired for printing. It will have no effect on 
the fixed length result of 15 digits. 

123 + 
2 .5 X 

307.500000000000000 A◊ 

-89 .55 + 
0 .633 

-141.469194312796000 A◊ 

-89 .55 
0.000633 

-141469. 194312796000000 A ◊ 

-89 . 55 + 
10000000000 X 

0000000.000000000000000 A◊ 

-89550 

After multiplication, the full length result will 
be available in the R register, as usual: 
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0.123456789456 + 
0.321654987654321 X 
0. 039710492088310 A ◊ 

0492088311787005639376 R ◊ 
0.03971 

Special Operations With Data 
The P 603 instruction set is not confined to the 
usual arithmetic instructions ( +, - , X, +, J-'). 
Of particular value are the additional instruc
tions: 

Absolute Value (A!) 
Change Sign (At) 
Percent Multiplication ( / X) 
Shift Left or Right (ax ) 
Separate integer from fractional part (rt) 
Integer Division (/ + ) It is valuable to know 
that the whole {Integer) part of a quotient 
may be obtained regardless of the decimal wheel 
settings. A special arithmetic instruction / + 
produces the integer part of a quotient in A, 
and the remainder in R. This is convenient ·for 
obtaining the integer remainder after division 
by a whole number when the decimal wheels 
are not set at zero. 

Examples: 

-89.55 .J, 123 + I 
0.633 I-:- 99 I -:-

-1410000 A◊ 10000 A◊ 

i -0.2970 R◊ 24.0 R◊ 

FLOATING POINT 

Floating Point is a machine system for represent
ing and manipulating numbers expressed in "scien
tific notation" (see section of this manual entitled: 
"Printing a floating Point Number"). In this 
way, calculations with data of a fixed number 
of digits (precision) but widely varying scale can 
be accomodated. 
Range - Both the mantissa and exponent in P 603 
Floating Point have an exceptionally wide range. 
In fact, the only limitation for representation is 
that when joined into a floating point number, 
the combined length of exponent and mantissa 
does not exceed 30 digits. However, care must 
be taken that operations on such numbers do not 
result in overflow or underflow, and consequently 
mantissas should . normally be limited to 14 deci
mal digits. 
ROM Floating Point Operations - A complete 
set of basic floating point arithmetic operations 
are provided in the ROM: (optional) 

Floating add 

Floating subtract 

ml 
w_J 

Floating multi-ply rTn 
LI..LJ 

Floating divide rTn 
L!..LJ 

These routines perform the indicated operation 
between an operand stored in B and one stored 
in A, leaving the floating JX>int result in A. For 
.ROM routines, the combined length of exponent 
and mantissa should be less than or equal to 
15 digits. The FL position of the Upper decimal 
wheel will ensure maximum precision in the result. 



Exponentiation - The results ot exponenuauon 
ex and I ox may be obtained in either fixed point 
or floating point. The exponent is left in M and 
the mantissa in A, therefore the instructions "a X,, 
or "/ t" will render the result in fixed or floating 
point respectively ( see page 59). 
Numbers like 0.000000000000000712834 or 
36459123030000000, would be unwieldy to en
ter into the machine and would often cause over
flow in calculations. However, the corresponding 
floating point forms for these numbers: 

-15 712834 
17 3645912303 

can not only be easily entered and printed; they 
can be effectively used in calculation. Multipli
cation and division with floating point numbers 
can procede with virtually no limit on scale. 
Addition and subtraction with floating point 
numbers of very large and very small magnitudes 
will not cause overflow, but if the difference of 
the exponents is so large as to prevent represen
tation of the mantissa of the result in a single 
half register then the smaller figure will be 
treated as zero: 
Example: 

Floating Addition 

-15 712834000000000 B ◊ 
17 364591230300000 A ◊ 

'* B V 
17 364591230300000 A ◊ 

H 



INSTRUCTION FORMAT 

All instructions can be formed on the P 603 
keyboard as simple combinations of keys from 
the Address and Operation key groups: 

OPERATION keys 

These keys specify a 
computer operation 

ADDRESS keys 

These keys are used to form 
the address of the data to 
be used 

Addresses are chosen from the address key group 
and Operations from the operation key group. 
An Operation key always terminates the forma
tion of an instruction, which, in fact, follows the 
basic two-part format: 

ADDRESS 

B 
OPERATION 

+ 
add the contents 
of B register to A 

An arithmetic operation always involves the ac
cumulator A as one operand and the addressed 
register as the other operand. If an address is 
not specified it is assumed to be M (keyboard 
register). 

ADDRESS OPERATION. 

+ 
add the contents 

of M register to A 

Each instruction occupies one single character 
( numerical digit} in the main memory. Thus, 32 
instructions may occupy a single full register. 
A program consists of a string of such two-part 
instructions. 

Example: 

B+ 
C + 
DX 
E -:-
A 

AO 

program to evaluate: 

v--(b : c)d 

when the variables arc stored in the registers: 

(Bl = b 
(C) = C 

tD) = d 
(E) = e 

In record mode, the instructions keyed on the 
keyboard are compiled in the main memory auto
matically whenever the operation key is de
pressed. 

SPECIAL TYPES OF INSTRUCTIONS 

There are special types of instructions in which 
the address specified does not refer to a storage 
register and/ or the operation specified does not 
ref er to basic meaning of the mnemonic: 

BV JUMP to label b V 

C ,J CALL subroutine c ,J 

/ + TURN ON sense switch "M" 

r ◊ INTERLINE 

Prefix Instructions 

Of special importance in the P 603 language is 
the use of "prefix" instructions. These are /*, 
/S, AS, RS, BS, aS, rS, and bS. They always 
modify the next succeeding instruction in some 
definite way, depending upon what that instruc
tion is. 

Routine Labels 

Programs of any complexity ate usually subdi
vided into routines each of which is "labeled" so 



that jumps may be ~xecuted among routines. In 
-t~e P 603 there are provided 32 such labels: 

first inst. 
in Pl aV 

/W aW 
/Y aY 
/2 aZ 

bV cV 
bW cW 
bY cY 
bZ cZ 

dV eV 
dW eW 
dY cY 
dZ eZ 

fV rV 
£W rW 
fY rY 
fZ rZ 

Note that "/V" is not used to label the first 
position of memory since that position is fixed 
(This instruction is used to indicate "end of 
program loading"). The other labels may be 
placed anywhere in the program desired. 
A Jump instruction is simply the label without 
the / sign: 

V "GO TO the first position in Pl" 
AW "GO TO label A/W" (aW) 
DZ "GO TO label D/Z" (dZ) 

Modification of a Jump instruction with a prefix 
instruction provides conditional jumps of several 
varieties. The Jump instruction is unconditional 
if no prefix instruction precedes it. 
In many respects, such as variables having alpha
betic addresses and labels used as described 
above, the P 603 keyboard language is very much 
like a higher level language such as Fortran or 
Basic: 
VARIABLES 

LABELS 

correspond to Storage Registers 
( 3 6 possible) 
correspond to Label instructions 
( 3 2 possible) 

There are other features such as subroutine CALL 
instructions which further the resemblence to 
higher level · languages. The registers, labels, and 
operation codes are identified on the keyboard 
and do not have to be translated into octal code. 

DIRECT ADDRESS · 

The operating regist~rs M, A, and R; the work-
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ing register B; and all eight storage· registers can 
be directly addressed in an instruction: 

M A R B C D E F RC RD RE RF 

directly addressable 

The storage registers and the working register B 
can be further subdivided into halves or quarters 
as previously explained in the section of this man
ual entitled "Main Memory". When split into 
halves, the lower case register designations are 
formed by use of the / key: 
Example: 

Instruction 
ct • store contents of M 

into register c 

Formation of Instruction 
C/t 

Formation of the two-letter addresses is accom
plished by the -appropriate prefix instruction: 
Example: 

Instruction Formation of .lnstruction 

RS • multiply contents of the R S 
c X Accumulator by the con- C / X 

tents of Re register 

INDIRECT ADDRESS 

The address of an instruction normally specifies 
that the contents of the register addressed are 
to be used in the operation. This is direct ad
dressing. In addition to being directly address
able, however, the eight storage registers may be 
"indirectly addressable". This means that they 
are the effective address of some instruction 
whose normal address has been modified by a 
special prefix. ln this case, the contents of the 
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register used in the instruction ( the base register 
-which may be any of the addressable registers) 
are used to specify the effective register to be 
used in the operation rather than the base reg
ister itself. 
- The contents of the base register specify one of 

the 32 quarter parts of the storage registers in 
the following way: 

Con1t>1111 of 
Bue registt'r 

F.fft>rlivt' 
AddrMS 

C:cmu·n11 of 
Bast> rf11itttt 

f.llf"rllvt' 
.\,MrNI 

Table of lndlr.ct Addreuee 

0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 I'S 

Ac c AC C Ad d AD D Ae e AE E Af f AF F 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Be Re RC RC Rd Rd BO RD Be Re BE JlE Bf Rf BF RF 

Thus if the contents of the base register were 
3, the effective address of the instruction would 
be C register. 
In order to employ indirect ·addressing, simply 
make the address part. of the prefix lower case 
( by inserting a /). If there is no prefix asso
ciated with the address, the prefix /S must 
be used: 

. Prefix for direct 
Addressing 

none 

AS 
RS 

BS 

Using Indirect Addressing 

Prefix for indirect 
Addressing 

IS 
aS 

rS 

• bS 

Let us say that the contents of ·register B were 3. 
Since 3 refers to register C (see Table of Indirect 

Addresses) then it is the contents of C rather 
than of B that are used in executing the instruc
tion. 

Example: 

Direct Address 

B + - contents of register B arc added to A 

Instruction Registers 

M A B -c-
Before 5 3 12 
B+ 
After 3 8 3 12 

Indirect Address 

/S 
a+ 

- if the contents of B = 3, then the contents of reg-
ister C are added to A 

Instruction Registers 
----

M A B C 
Before 5 3 12 

/S 
B+ 

After 12 17 3 12 

By simply varying the contents of the base reg
ister, the effective register used in the instruc
tion changes: 

Example: 

Indirect Address 

. /S • if the contents of register B = 30, then the contents 
B + of register BF are added to A 

Instruction Registers 

M A B C RF 
Before 1 5 30 12· 98 

/S 
B+ 
After 98 103 30 12 98 

Remember: the base register may be any one of 
the directly addressable registers. 



See the program in the section of this manual 
entitled "Printing all data registers,, for an 
example of using this facility in a program. 
Note: in the case of printing with indirect ad
dressing, the symbol printed will be that ·of the 
register effectively addressed. 

Example: 

The register b contains the number 23, which corresponds to the 
re~ister RD; the register RD contains the number 3.141,. Then 

the instruction f7sl would cause I 3.141' RD◊ I to be 
printed. ~ . 
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TECHNICAL DESCRIPTION 

PHYSICAL CHARACTERISTICS 

The P 603, including its stand with cabinet, has 
the follo\\·ing dimensions: 

- Height 96 cm (3, 1,, 1 / 4) 
- Width 120 cm (4,) 
- Depth 65 cm (2, 1,,) 
- Weight 106 kg (233 lb) 

OPERATING ENVIRONMENT 

Temperature, Humidity, Pressure 

The P 60 3 can properly function in an environ
ment with a temperature ranging between .50°F 
and 95°F ( + l0°C and 35°C). 
The relative humidity can be between 20% and 
80%. 
Pressure can vary between that which exists at 
sea level and that which will be found at an 
altitude of 3000 m above sea level. 

Atmosphere 

The P 603 can operate normally in typical offices 
without air-conditioning and with a normal amount 
of dust and dirt. · 

ELECTRICAL CHARACTERISTICS 

Power supply 
Dependent upon the varying currents available in 
different countries, the P 603 can be manufactur
ed with the following characteristics: 

Voltage Frequency 
.Power 

Consumption 
V Hz w 

220 .50 400 
220 60 400 
240 50 400 
120 .50 400 
115 60 400 
100 .50 400 
100 60 400 

The P 603 can function in an office environment 
with a normal level of electrostatics or electro
magnetic disturbances. 

SUPPLIES 

The materials necessary to use the P 60 3 are: 
- Paper Roll = Length 90 ~or 88.5) mm with an 

external diameter of 75 mm. 
- Program Card = Mylar with a ferromagnetic 

coating; dimensions: 240 x 70 mm. 
- Typewriter Ribbon = Black or 2-colored nylon; 

height 13 mm; reel diameter 52 mm. 

SERIAL NUMBER 

The serial number is located in the inside rear of 
the printer near the paper roll. 

A VERA GE OPERA TING TIMES 

Addition and subtraction = 56 ms. 
Multiplication = 72 ms + 4.5 ms o: digits of the 
Accumulator + the number of digits of the .Ace.). 
Division = 83 ms + 4.5 ms (l digits of the Accu
mulator and the number of digits of the Acc.). 
Square Root = 8 3 ms + 4 .5 ms ( !: digits of the 
Accumulator and the number of digits of the Acc.). 
Exchange between A & M (l) = 4 . .5 ms. 
Transfer to A (!) = 4.5 ms. 
Transfer (f) = 45 ms. 
Exchange between A and a Register = 45 .ms. 
Jump = "'l x 2 .5 ms ( where N = the number of 
the register containing the reference). 
Absolute Value and Clearing = 4 . .5 ms. 
Coded Constants = 4.5 ms (independent of the 
length of the constant). 
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ARITHMETIC OPERATIONS 

All arithmetic operations are performed in the 
operating registers M, A, and R. An arithmetic 
operation is usually performed in two pha-ses: 

1. The contents of the addressed register are 
automatically transfered to the M register. If 
no regi~ter is specified it is assumed to be 
the M register itself. 

2. The operation is carried out in •the M, A, 
and R registers, considering the contents of 
M as one operand and the contents of A 
as the other operand, leaving the result in A. 

The P 603 can perform these arithmetic oper
ations: + , - , X , + , v;- percent multiplication, 
integer division, absolute value, and change sign. 
The last two operations operate on the A register 
only and do not affect either the M or the R 
register. The square root (V) operation may have 
only the M or the A register as an address. 
Numbers are accepted and computed algebrai
cally. A negative value is entered by depressing 
the sign key ( - ) on the numeric keyboard. If 
this key is not depressed when en·tering the 
number the computer will accept the .number as 
positive. 

Note: The operation key Subtract ( - ) is sepa
rate from the numeric keyboard and is used 
exclusively for subtraction. 
These operations are described in detail in the 
following pages. 



-ADDITION + 
An instruction contammg the operation "+" 
directs the computer to add the contents of the 
.;elected register (addend) to the contents of the 
A register (augend) and is executed in two 
phases: 
1st PHASE 
Transfer the contents of the selected register (ad
dend) to M, while retaining them in the original 
register. 
2nd PHASE 
Add the contents of M to the .contents of A 
(augend), obtaining in A the sum truncated ac
cording to the total of the settings of the two 
decimal wheels. The complete sum is in R. M 
contains the addend. 

Instruction Phase 1 Phase 2 RESULTS 
truncated complete 

+ A+M A R 
R +. R-M A+M A R 
A+ A-M A+M A R 
B + B-M A+ M A R 

AS B + AB ... M A+M A R 
b + b - M A+M A R 

AS b + Ab - M A+M A R 

All directly addressable registers may be used as 
addresses with this operation. 

Example: 
Upper Decimal Wheel set at 0 
Lower Decimal Wheel set at 2 

M A R B 

Before .5 7.2.567 9.00 3.2,, 
B+ 
After 3.2.5.5 10 . .51 10 . .5117 3.2.5.5 

An example of using this instruction manually 
to add two numbers would be: 

Enter first number on key
board and transfer to A reg
ister depressing "i" 
Enter second number on key
board and add to A register 
by depressing "+ " 
Print sum by depressing A ◊ 
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1.1532 

16.33236 + 
17.48556 A◊ 

For this example the Lower Decimal wheel was 
set at 5. 

SUBTRACTION -
An instruction contammg the operation " " 
directs the computer to subtract the contents of 
the selected register (subtrahend) from the con
tents of the A register (minuend) and is executed 
in two phases: 
1st PHASE 
Transfer the contents of the selected register 
(subtrahend) to M, while retaining them in the 
original register. 
2nd PHASE 
Subtract the contents of M from the contents of 
A (minuend) obtaining in A the difference trun
cated according to the total of the setting of the 
two decimal wheels. The complete difference is 
in R. M contains the subtrahend. 

RESULTS Instruction Phase 1 Phase 2 truncated complete 

A-M A R 
R- R-M A-M A R 
A- A-M A-M A R 
B- B-M A-M A R 

AS B- AB ... M A-M A R 
b- b .... M A-M A R 

AS b- Ab .... M A-M A R 
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All directly addressable registers may be used as 
addresses with this operation. 

Example: 
lJppcr Decimal Wheel set at 0 
Lower Decimal Wheel set at 2 ,,, 

M A R B 

Before 5 7.2567 9.00 3.2,, 
B-
After 3.255 4.00 4.0017 3.2,, -

An example of using this instruction manually 
to subtract two numbers would be ( assume first 
number 7 .256 7 is in register b and the second 
number 3.255 is in register B): 

Transfer first number to the A 
register by depressing keys B / i 
Subtract the second number from 
the A register by depressing keys 
B-
Print the difference by depressing 
A◊ 4.0017 

bi 

B-

A◊ 

For this example the Lower Decimal Wheel was 
set at 4. 

MULTIPLICATION X 
An instruction containing the operation "X" di
rects the computer to multiply the contents of 
the selected register (multiplicand) by the con
ten ts of the A register (multiplier) and is execut
ed in two phases:-

1 st PHASE 
Transfer the contents of the addressed register 
(multiplicand) to M, while retaining them in the 
original register. 

2nd PHASE 
Multiply the contents of M by the contents of A 
(multiplier), obtaining in A the product truncated 

according to the total of the settings of the two 
decimal wheels. The complete product is in R. 
M contains the multiplicand. 

RESULTS 
Instruction Phase 1 Phase 2 truncated complete 

X AxM A R 
RX R ➔ M AxM A R 
AX A ➔ M AxM A R 
BX B ➔ M AxM A R 

AS Bx AB ➔ M AxM A R 
b X b ➔ M AxM A R 

AS b X Ab ➔ M AxM A R 

All directly addressable registers may be used as 
addresses with this operation. 

Example: 
Upper Decimal Wheel set at 0 
Lower Decimal Wheel set at 2 

M A R B 

Before 5 7.25 9.00 3.25 

Bx 
After 3.25 23.56 23.5625 .3.25 ' 

An example of using this instruction manually 
would be: 
Enter the multiplier on the 
keyboard and transfer to the 
A register by depressing '~v 
Enter the multiplicand on the 
keyboard and depress the''X '' 
key 
The product will print auto
matically only when the "X" 
operation is performed man
ually 
It should be noted that the 
complete product is available 
in the R register and may be 
printed by depressing the keys 
R◊ 

7.25 

3.25 X 

23.56 A◊ 

23.5625 R◊ 

For this example the Lower Decimal wheel was 
set at 2. 



DIVISION • • -• 
An instruction containing the operation "+,, 
directs the computer to divide the contents of 
the A register (dividend) by the contents of the 
selected register (divisor) and is executed in two 
phases: 

1st PHASE 
Transfer the contents of the selected register to 
M. while retaining them in the original register. 
2nd PHASE 
Diviae the contents of A by the contents of M, 
obtaining in A the quotient truncated according 
to the total of the · settings of the two decimal 
wheels. The decimally correct ( *) fractional re
mainder is in R, except when the Upper Decimal 
Wheel is set at FL, in which case the contents 
of R are not defined. M contains the divisor. 

Instruction- Phase 1 Phase 2 
. RESULTS 

Quotient Remainder 
+ A+M A R 

R + R-M A+M A R 
A+ A -+ M A+M A R 
B + B-M A+M A R 

AS B + AB-+ M A+M A R 
b + b - M A+M A R 

AS b + Ab· - M A+M A R 

All directly addressable registers may be used as 
addresses with this operation. 

Example: 
Upper Decimal Wheel set 1t 0 
Lower Decimal Wheel set 1t 2 

M A R B 

Before 5 7.00 9.12)4 3.00 
B+ 
After 3.00 2.33 · 0.01 3.00 

,1 

An example of using this instruttion manually 
would be · ( assume the dividend 7 .00 is in the b 
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register and the divisor 3.00 is in the B register): 

Transfer the dividend · to the A 
register by depressing keys b l b l 
Divide the dividend by the divisor 
by depressing keys B + B + 
The quotient will print automatic-
ally only when the " -:-" operation 
is performed manually 2.33 A◊ 

It should be noted that the remain-
der is in the R register and may be 
printed by depressing the keys R ◊ 0.01 R ◊ 

For this example the Lower Decimal Wheel was 
set at 2. 

( *) By decimally correct is meant that the following relation 
holds: 
( Quotient x Divisor) + Remainder - Dividend 

SQUARE ROOT 

The operation to extract the square root can 
only be used with the addresses M or A: V 
or AV. respectively. The square root of a number 
in any other register can be taken by first trans
fering it to either M or A. 
The operation takes the square root of th~ abso
lute value of the operand, leaving the result in 
A truncated according to the total of the settings 
of the two decimal wheels. At the end of the 
operation the R register contains the remainder 
and M contains the constant 1. 

Instruction Operation performed Truncated result 

v 
Av' 

VM~A 
VA~A 

A 

A 
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Only M and A can be used as addresses when 
extracting square root. The y- operation when 
used with other addresses has a special meaning. 

Example: 

Before 

A v' 

After 

M 

5 

Upper Decimal Wheel set at 1 
Lower Decimal Wheel set at 1 

A 

1.4 

1.18 

R 

11 

7.60 

The value left in the R register is the remainder 
multiplied by lQd+ 1, where d is the sum of the 
settings of the two decimal wheels: 
l I .4 == 1.18, as obtained in A 
( 1.18 )2 = 1. 3 9 2 4 
remainder = 0.0076 
Square root as printed is 1.1 
Contents of A are 1.18 
Contents of Rare 0.0076x102+1 = 7.60 

An example of using this instruction manually 
would be to enter the number on the keyboard 
and depress the key v:- The square root will 
print automatically only when the operation is 
performed manually. 

Relation 1s: 

Let s = 
a = 
r = 

Then: 

3 v-
1.73 A◊ 

square root obtained in A 
original contents of A 
remainder obtained in R 

• ABSOLUTE VALUE Ai 
The instruction "A!" erases the sign of the con
tents of the A register, if they are negative. The 
M and R registers are not affected by this 
instruction. The settings of the decimal wheels 
have no effect on this operation. 

Example: 

M A R 

Before 6 -18.5 12.87 

A! 
After 6 18.5 12.87 

CHANGE SIGN At 
This instruction changes the sign of the contents 
of the A register. The M and R registers are 
not affected by this instruction. The settings ·of 
the decimal wheels have no effect on this oper
ation. 

Example: 

Before 

At 
After 

M 

3 

3 

A 

9.11 

-9.11 

PERCENT MULTIPLICATION 

R 

12.87 

12.87 

IX 
This instruction direct~ the computer to multiply 
the contents of A by the contents of M and 
divide by 100. The complete result is rounded 
by adding 5 to the decimal place immediately 



to the right of the total of the decimal wheel 
settings, and then truncated. The operation is 
execu tcd in two phases: 
1st PHASE 
Exchange the contents o.f A and M. 
2nd PHASE 
Perform percentage multiplication, obtaining in 
A the result rounded and truncated according to 
the settings of the two decimal wheels. The com
plete· result plus the rounding addend of , is 
in R. M contains the original contents of A. 

Example: 
M A 

Before 16 46 
Ix 

After 46 7 . ·- - ·-- -·-. 
__ ~.J.ter ______ ,_46 7.4 

-~!_r_ 46 7.36 
_ After _____ 46 . 7.360 

After 46 7.3600 

R 

97 

7.86 
7.41 
7.365 
7.3605 
7.36005 

Decimal Wheels 
Lower Upper 

0 0 -------------
0 1 --------- -- · -
0 

2 

2 
2 
2 

An example of using this instruction manually 
to obtain 16 % of 46 would be: 

46 i 
16 /X 

7.36 A◊ 

The result is printed automatically only when 
the operation / X is performed manually. For 
this example the lower decimal wheel was set 
at 2. 
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INTEGER DIVISION I+ 
This instruction divides the contents of A by the 
contents of M, stopping the operation when the 
integer part of the quotient has been obtained, 
independent of the settings of the decimal wheels 
( as if the decimal wheels had been set at zero). 
The integer quotie~t is obtained in A. The R 
register contains the correct remainder ( which 
may have both an integer and fractional part). 
The contents of M are not changed. 

Example: M A R 
.... ··- - -- ·- ·· 

Before 4.23 11.7 9.123 

I -+ 
After 4.23 2 3.24 

Note - The remainder will have as many decimal 
places as there are in the contents of M, or 
the number of decimal places in the contents 
of A, whichever is greater. In particular, if both 
M and A are originally integers, both the quotient 
left in A and the remainder left in R will also 
be integers. 

An example of using this instruction to find 
( 11 7) MOD. 8 manually, would be: 

117 i 
8 /+ 

14.0000000 A◊ 
5.0 R◊ 

The quotient 14 is printed automatically only 
when the operation / + is performed manually. 
For this example the Upper Decimal Wheel was 
set at 3 and the Lower Decimal Wheel was 
set at 7. 



DATA TRANSFER OPERATIONS 

The data transfer operations of the P 603 can be 
divided into: 

internal transfer between registers in the memory 
<t, l, i>; 

. transfer from or to the input/ output units ( +-). 
The typewriter is considered, from the logical 
point of view, one of the possible input/output 
units. 

Data transfers can also be divided into: 
. Total transfers: the entire contents of a register 

( or portion of a register) being addressed are 
transferred. 

. Partial transfers: only a part of the total data 
stored in operating register A or M is transfer
red. 
There are special instructions for combining and 
separating data, which refer to floating point 
operations and they can be utilized in the P 603 
oqly for special programming techniques. 

TO A 

An instruction containing the operation ",L,'' di
rects the computer to transfer the contents of the 
addressed register to A while retaining them in 
the original register. The contents of M and R 
are not affected. The previous contents of A are 
destroyed. The settings of the Decimal Wheels 
have no effect on this operation . 

Instruction RESULTS 

i M ➔ A 

Ri R ➔ A 

(A!}* Has a special significance 
( see Absolute Value) 

Bl B ... A 

AS Bl AB ... A 

bl b ... A 

AS bl Ab ... A 

* Note - When used in Indirect Address this inst mction trans
fers to A the contents of the register indirectly addressed by 
the contents of A. 

All directly addressable registers except A ·may 
be used as addresses with this operation. 

Example: M A R B --------------
Before 24 36.05 48.123 12.00 

R! 
After 24 48.123 48.123 12.00 

An example of using this instruction manually 
to transfer a value entered on the keyboard to 
the A register would be to enter a figure on 
the keyboard ( e.g. 36.384) and then depress 
the i key. After the i key is depressed, the 
data will be transfered to A and ·the computer 
will print the number entered and the instruc
tion, e.g. 36.384 i .. However, if the number had 
been in a register ( e.g. B) and that register were 
directed to transfer the contents of B to A, the 
computer would print only the instruction, e.g. Bi. 



FROMM t 
An instruction containing the operation ,,f,, di
rects the computer to transfer the contents of 
M to the addressed register while retaining them 
in M. The contents of registers A and R are 
unaffected by this instruction. The original con
tents of the addressed register are destroyed. 
The setting of the decimal wheels have no effect 
on this operation. 

Instruction 

t 
Rt 

(At)* 

Bt 
AS B t 

b t 
AS b t 

Results 

I nopcrative in Dir~t Address 
M - R 

Has a special significance 
( sec Generation of Constants) 

M .... B 
M - AB 
M-b 
M .... Ab 

* Nore - When used in Indirect Address this instruction trans
fers the conJents of M to the register indirectly addressed by 
the contents of A. 

All directly addressable registers except A may 
be used as addresses with this operation. If M 
is used as an address, however, it has significance 
only in lnd~rect Address. 

Example: M A R B 

Before 19.333 5.00 16.00 30.00 

Bt 
After 19.333 .5.00 16.00 19.333 

An example of using this instruction manually 
to store a number (e.g. 19.333) in the B register 
would be to enter 19 .33 3 on the keyboard and 
then depress the B and t keys. 

When the "f" key is depressed, the data will be 
transferred to B and the computer will print 
both the number and the instruction executed 
(e.g. 19.333 Bf). The number still remains in 
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the M register, however, and if b t were then 
manually performed, the same value would be 
transferred from M to b, and the instruction 
b t would print, indicating that the number 
previously entered was also transferred to b. 

EXCHANGE I 
An instruction containing the operation '' l'' di
rects the computer to exchange the contents of the 
A register with the contents of the addressed reg
ister. The contents of Mare not affected except by 
the exchange between A and M. The contents of 
R register are not affected. The settings of the 
Decimal Wheels have no effect on this operation. 

Instruction 

t 
Results 

M !::. A 

R !::. A R t 
(A t )* Has a special significance 

( see Change sign) 

B t 
AS B t 

b t 
AS b t 

B !::. A 

AB !::. A 

b !::. A 

Ab !::. A 

* Note • When used in Indirect Address this instruction ex-
changes the contents of A with the contents of the register indi-
rectly addressed by the contents of A. 

All directly addressable registers except 
be used as addresses with this operation. 

Example: 

Before 

Bt 
After 

M 

6 

6 

A R 

9.0014 12.00 

15.123 12.00 

A may 

B 

15.123 

9.0014 

This instruction can be used manually. However, 
the computer will print only the addressed reg
ister and the operation, e.g. Ct. 



JUMP OPERATIONS 

The Jump instruction directs the computer to 
depart from the normal sequential execution of 
instructions and jump to a pre-selected point, or 
"Label" in the program. 

These instructions provide both internal and 
external (manual) decision capability and are use
ful to: 

- Create "loops" that allow repetitive sequences 
in a program to be executed. 
Select alternate routines or subroutines at the 
discretion of the operator. 

- Automatically "branch" to alternate routines or 
subroutines according to various conditions. 

The Jump operation requires two related instruc
c1ons: 

1 . The Jump Command: where to start the 
jump, interrupting the sequence; 

2. The Label: where the Jump will arrive, re
starting the sequence. 

There are two types of Jump Instructions: 
- Unconditional Jumps: The jump is executed 

whenever it is encountered. 
- Conditional Jumps : The jump is modified by a 

prefix instruction such that the jump is made 
only if the condition prescribed by the prefix 
is met; otherwise the program continues in its 
normal sequential execution. 
The conditions that can be prescribed are: 

Contents of A register are greater than zero. 
Contents of A register are zero. 
A specified sense switch is "On". 

Sense Switches: The P 603 is equipped with 
three sense switches, designated "M", "A", and 
" R", since the instructions · relating to them use 
these ''addresses'' ( They have no connection with 
the M, A, and R registers). These are binary 
switches that can be turned on or off or tested 
for the condition "On" or "Off". 



b. V -+ 
UNCONDITIONAL JUMPS b. W -+ 

b. y -+ 
b. z -+ 

b./V 
b./W 
b./Y . 
t:. /Z . 

These are the basic jump operations and are 
executed whenever the instruction is encounter
ed in the program provided a prefix instruction 
does not immediately precede: 
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Jump command Label 

V First 
instruction 

Normally used . to in program 
initiate or to register Pl 
select a routine w /W 
manually y /Y 

z /2 
AV av 

AW aW 
AY aY 
AZ aZ 
RV rV 

RW rW 
RY rY 
RZ rZ 
BV bV 

BW bW 
BY bY 
BZ bZ 
CV cV 
cw cW 
CY cY 
CZ cZ 
DV dV 
ow dW 
DY dY 
DZ dZ 
EV eV 

EW eW 
EY cY 
EZ eZ 
FV fV 

FW fW. 

FY fY 
FZ fZ 

An abbreviated form of this list is to combine 
the "addresses" of the labels as follows: 

-+ b. /V ( with the exception of V .-+ 

-+ b. /W first inst. in Pl) 

-+ b. /Y 
-+ D. /2 

= M, A, R, B, C, D, E, F 



I 

50 

All program routines that need to be ·referenced 
in the program are labeled with one of the labels 
shown above. The first instruction in program 
register Pl will normally be the first instruction 
in the program and may be referenced by the 
program jump V. The program sequence follow-

Example: The following are illustrative routines 
showing the use of routine selection keys to 
select a labeled programmed sequence: 

First position in Pl ~ Label: /W+-

Enter a s Enter a s 
Transfer to A I Transfer to A t ,., 

Enter b s Enter b s 
Add b to a + Sub b from a 

Print sum A◊ - Print difference A◊ 

Interline .◊ Interline r◊ 

Jump V Jump w 

Note - If a label does not appear in the program, 
then the red error light will be lit if it is refer-
enced. 

ing any label may be started manually by de
pressing the corresponding routine selection key 
(jump command). In particular, the single keys 
V, W, Y, and Z are the most convenient for 
manual selection. 

Key V selects routine to perform a + b 
Key W selects routine to perform a b 
Key Y selects routine to perform a X b 
Key Z selects routine to perform a / b 

Label: /Y+- Label: 

Enter a s- Enter a 

Transfer to A t Transfer to A 

· Enter b s Enter b 

Multiply a by b X Divide a by b 

Print product A◊ Print quotient 

Interline r◊ Interline 

Jump y Jump 

/Z+ 

s 
t 
s 

A◊ 

r◊ 

z_ 



CONDITIONAL JUMPS 

If a jump command is preceded by one of the 
following prefix instructions the jump to the 
indicated label will take place only if the speci
fied condition is met; otherwise the program will 
continue the normal sequential execution: 

A S Jump if the contents of the A register are 
greater than zero. 

R S Jump if the contents of the A register are 
zero. 

/ S Jump if Sense Switch "M" is ON. 

a S Jump if Sense Switch "A" is ON. 
r S Jump if Sense Switch "R" is ON. 

In each of the above cases, if the condition spec
ified is met, program control will jump to the 
Label specified in the Jump command as describ
ed under the section "Unconditional Jumps". If 
the condition is not met the indicated Jump is 
not taken and program control resumes with the 
instruction following the Jump command. 

FLOW CHART 

Example: 
SIMPLE THREE-WAY JUMP 

• Enter two numbers, a and b 
• Calculate their difference c = a - b 

If c = 0 Print 1 
c < 0 Print 1 - c · 
c > 0 Print 1 

C -

rn 
________ program starts in 

program register Pl 

RF~ lPrint 
A◊ J 1 - c 

Vt----------~ 
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SAMPLE TAPE: 

r ◊ 
s 
J. 
·s 

RS 
AV 
AS 
AW 
F J. 
R-
A◊ 

V 
aw 
F .J, 
R+ 
A◊ 

V 
av 
F◊ 

V 

Ff 

V 

8= 10 s 
b= 10 s 

1000000 F ◊ 

8= 120 s 
b= 125 s 

6000000 A◊ 

a= 3.14 s 
b= 0.14 s 
0.33333 A◊ 
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SET SENSE SWITCH 

The following instructions turn ON the indicated 
sense switches: 

/+ SET (TURN ON) Sense Switch ,,M"; 

a+ SET (TURN ON) Sense Switch "A"; 

r + SET (TURN ON) Sense Switch "R". 

RESET SENSE SWITCH 

The following instructions turn OFF the indi
cated sense switches: 

/- RESET (TURN OFF) Sense Switch "M"; 

a- RESET (TURN OFF) Sense Switch "A"; 

r - RESET (TURN OFF) Sense Switch "R". 

Note - Depressing the GENERAL RESET key 
will reset ( turn OFF) all three sense switches. 

JUMP ON PERIPHERAL UNIT CONDITION 

The BS instruction can be used to test an external 
condition prior to initiating a jump. This external 
condition must exist in the peripheral unit selected 
in the preceding input/output operation: e.g., 
tape reader, tape punch, etc. The significance of 
a condition is individually defined by the logic 
of the various peripheral units. 
In the logic of the P 603, this condition for the 
typewriter is associated with the S 1 key. The 
result of this test will be positive (i.e., an ON 
condition) whenever a keyboard operation has 
been terminated by depressing the Sl key. An OFF 
condition will result if the operation has been 
terminated by depressing the S key or some other 
command. 
The S 1 condition can always be tested whenever 
the Editor is being used to: 

- enter a command; 

- input from the alphanumeric keyboard with 
length check; 
input from the alphabetic keyboard without 
storing in memory; 

- read or record a magnetic card under program 
control. 

If the P 60 3 is also connected to other peripheral 
units, the Sl condition can be tested provided 
that the typewriter unit was the last operated unit. 
If another unit was last operated, in order to test 
the S 1 condition, the typewriter unit must be 
selected via an instruction. 
This instruction has the function of selecting the 
typewriter unit and waiting for the eventual end 
of an overlapping operation. 



CREATING SUBROUTINES 

Whenever a particular sequence of instructions 
is required more than once at more than one 
point in a program, it is desireable to separate 
this sequence from the main program as a "sub
routine". Four special labels are available for 
defining these subroutines and a "CALL" to 
such a sequence not only executes a jump to 
the subroutine label, it also provides that pro
gram control will return to the instruction imme
diately following the CALL instruction upon 
completion of the sub-routine sequence. 

Subroutine CALL Subroutine LABEL 

The subroutine Label not only must begin the 
subroutine sequence, the same Label must also 
end it. When the closing Label is read, program 
control is automatically transfered to the instruc
tion immediately following the Call: 

- Main Program Sequence 

The CALL may == 
be at any point -- C ~' -. c J1 Subroutine Label 

in the prog. ll l 
-- J subroutine sequence 

c y· Closing Subroutine Label 

The Subroutine may 1 ~ 
be called as often C ~ 
as is desired == 
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Note - The Subroutine CALL instructions cannot operate in 
manual mode, nor can the first instruction in program register 
Pl be a subroutine call. . 
The Subroutine CALL instruction is normally unconditional. 
However, if it is preceded by a prefix instruction specifying 
a test, then it is treated as a conditional jump (sec page 51). 

STRUCTURE OF THE SUBROUTINE 

Jumps within a Subroutine 

The subroutine itself may have as complex an 
internal logic as is needed, as long as each sub
sequence is closed with the subroutine Label: 

cV' Subroutine Label 

~-y_cs __ 

no 
cV Closing Label 

cV Closing Label 

The Closing Label must always come after the 
opening Label of the subroutine. 
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I 
Nesting Sihroutines 

During the course of the subroutine sequence it 
may also CALL another Subroutine ( different 
from itself). A jump outside of a subroutine into 
the main program is -not allowed, however, ex
cept for manual jumps executed when the ma
chine is at a program stop (S). Conversely, a 
jump into a subroutine is not allowed. 
A subroutine must be called by its calling instruc
tion and must return via the closing label. 

Main Program Sequence 

Nested Subroutines 

Example: 

X 1 -2 X 1-2 

Evaluation of y = x;:+2-x;:+:2 
X,-2 + x.-2 
x 1+2 x.+2 

r ◊ interline 

S - cncer xl 

C f CALL subroutine 

8 t 
S - enter x2 

C f CALI. s1:1broutine 

B t 
B -

B t 
S - enter x) 

C ~ CALL subroutine 

Ct 
S - enter x4 

C • · CALL subroutine 

C + 
8 t 
B -:-
A ◊ rnuh y printed 

V Jump to beginning of proRr•m 

c V 1 
d ~ ~,h~;:•:~:u~•• x; ;n M 
D t X 1 -- 2 
R ! c1lrnlatc xi+ 2 . 

lea\'e ~uh in A 
(contents of D/ are 2) 

v= 

v= 

SAMf)LE TAPE: 

, 0 

s c, 
B l 

s 
CI 
B ! 
B-
8 t 

s 
c1 
C t 

s 
c1 
C + 

B l 
B ~ 
A,:-_,, 

V 

C V 
+ 

d + 

D f 
R+ 

D.+ 

C I 

2 d t 

V 

X,= 1 . 1 s 
X,= · 4.5 s 
XJ= 6 .0 s 
x.= 7 . 5 s 

-2,6788356 Av 

X,= 0 . 5 s 
X,= 0.7 s 
Xi= - 0 .1 s 
X,= -0.9 s 

0,0316756 Av 



FLOATING POINT OPERATIONS 

This chapter deals with floating point operations. 
This part is included in this manual inasmuch as 
the instructions which handle data expressed in 
floating point can also be utilized for data expres
sed in fixed point, for special programming needs. 
With the floating point instructions, one can: 

- Left or right shift the contents of Register A, 
leaving in Register M a positive or negative 
integer representing the number of shifted po
sitions . 

- Multiply or divide the contents of Register A 
by powers of 10, based upon a number stored 
in Register M. 
Obtain the partial transfer of data between Reg
isters A and M as follows: 

to combine the integer portion of M with the 
decimal portion of A; 
to separate the integer and decimal portions 
of a number stored in Register A, transferring 
the integer portion to M and leaving the dec
imal portion in A. 

Note that arithmetic operations cannot be perform
ed upon numbers expressed in floating point when 
the P 603 is not equipped with the Read Only 
Memory (ROM). optional 

NORMALIZE a+ 
This instruction normalizes the contents of the 
A register such that the first signficant digit is 
placed immediately after the decimal place. The 
number of places the decimal point had to be 
moved to effect this is left in the M register, 
being positive if the move was to the left or 
negative if the move was to the right. The nor
malized result in A will be truncated according to 
the total of the settings of the Decimal Wheels. 
The number left in M will always be an integer 
or zero. R will contain the complete ( untrun
cated) normalized result. 
This instruction effectively isolates the exponent 
and mantissa required to represent a number in 
floating point. The exponent is left in M and the 
mantissa is left in A. 

Example 1: Upper Decimal Wheel set at 0 
Lower Decimal Wheel set at 2 

M A R 

Before 37 1076.3 16 

a+ 

After 4 0.10 0.10763 

Example 2: Upper Decimal Wheel set at 1 
Lower Decimal Wheel set at 2 

M A R 
------- -·---· 

Before 37 0 .01572 16 

a +-

After -1 0.157 0.1572 

When used manually the normalized result will 
automatically print from A according to the sett
ing of the Lower Decimal Wheel. 
If the contents of A are zero, no shift will take 
place and both M and A will contain zero after 
the operation. 
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JOIN EXPONENT AND MANTISSA /1 
This instruction joins the integer part of the 
contents of M with the decimal part of the con
tents of A, obtaining in A the two parts joined 
into a single number maintaining the respective 
signs of the two parts. 
The M and R registers are not affected. 
If the contents of M are thought of as an integer 
exponent and the contents of A are thought of 
as a decimal mantissa, the result of this instruc
tion is a P 603 floating point number. The sett
ings of the decimal wheels have no effect on this 
instruction. 

Example: M A R 

Before 2.5 3.7 16 

It 
After 2.5 2.7 16 

This instruction when used immediately follow
ing the instruction _"NORMALIZE" ( a + ) serves 
as the sequence to convert a fixed point number 
to a floating point number. 

Example: M A R 

Before -2,00 

a ·'-

:\icer 4 -0.2, -0.2, 

rt 
After 4 4-25 

SEPARATE EXPONENT AND MANTISSA ff 
This instruction transfers the integer part of 
the contents of the A register to M, leaving in A 
the decimal part. If the original number in A 
is a fixed point number the sign will be affixed 
to both integer and decimal parts appearing in 
M and A, respectively. 
If the original number in A is a floating point 
number, the separate signs of the integer ( ex
ponent) and decimal (mantissa) parts will be 
affixed to the results in M and A. The contents 
of R a-re not affected. The settings of the decimal 
wheels have no effect on this instruction. 

Example: (Fixed Point) 

M A R 

Before 2.5 -3.7 16 

rt 

After -3 -0.7 16 

Example: (Floating Point) 

M A R 

Before 2.5 -3.7 16 

rt 

After -3 0.7 16 

SHIFT LEFT OR RIGHT ax 
This instruction performs the inverse process of 
the instruction "NORMALIZE". The contents · 
of the A register will be shifted left or right the 
number of places equal to the contents of the M 
register. The shift will be left or right according to 
whether the sign of .the M register is positive 
or negative. The shifted result in A will be trun
cated according to the total of the settings of the · 



Decimal Wheels. In M will always be left the 
constant 1. R will contain the complete ( untrun
cated) shifted result. 
If the contents of the M register represent the 
exponent and the contents of the A register rep
resent the mantissa of a floating point number, 
the result of this operation is the corresponding 
fixed point number. 

Example I : Upper Decimal Wheel set at 0 
Lower Decimal Wheel set at 2 

M A R 

Before 2 0.03J3 16 
a X 

Aftt:r 3.33 3.33 

Example 2: Upper Decimal Wheel set at 1 
Lower Decimal Wheel set at 2 

M A R 

Before -1 0.0.333 16 

a X 

After 0.003 0.00333 

This instruction when used immediately follow
ing the instruction "SEPARATE EXPONENT 
AND MANTISSA" (rt) serves as a sequence to 
convert a floating point number to a fixed point 
number. 

Examplt' 3: Upper Dedmal Wheel set at FL 

M A R ---~·- ---
Before 6 4-1234567 16 

r l 
After 4 -0.1234567 16 
a X 

After -1234.567 -1234.567 

If the contents of A are zero, no shift will take 
place, but the contents of M will be left with the 
constant 1. A shift with ( M) > 30 will always 
result in overflow. 
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CHANGE SIGN OF MANTISSA at 
The instruction "at'' · changes the sign of the 
decimal part of the contents of A. If they repre
sent a floating point number, this corresponds 
to changing the sign of the mantissa. M and R 
are not affected by this operation. The decimal 
wheels have no effect on this operation. 

Example: M A R ----=----------- ---
Before 37 123 15 16 

at 
After 37 123-15 16 

PRINT FLOATING POINT /0 aO 
Floating point numbers have two signs associated 
with them: the sign of the exponent and the 
sign of the mantissa. If a floating point number 
is printed with an ordinary print instruction the 
sign of the mantissa will not be shown. The 
special print instruction "PRINT FLOATING 
POINT", however, will show both signs. This 
instruction may be used with only M or A as 
an address: 

Instruction 

"Print Floating" 
from M 

"Print Floating" 

from A 

Printed Result 

-3 1578 /◊ 

-3-2306 /◊ 

2 1222 /◊ 

12-3285 a◊ 

-1 1000 a◊ 

Number Reeresented 

0.1578 X 10 - 3 

-0.2306 X 10- 3 

0.1222 X 1()2 

-0.3285 X }Qll 

0.1 X lQ - l 

0 0000 a◊ 0 

For the above examples the Lower Decimal 
Wheel was set at 4. Note that the sign of the 
mantissa is printed where the decimal point 
would be printed if the number were printed 
with an ordinary print instruction. 



READ-ONLY MEMORY ( optional on P 603 ) 

The read-only memory (ROM) is a special mem
ory in the machine consisting of 512 instructions 
which cannot be erased. 14 special routines have 
been organized in this memory which can be called 
by a program in main memory or manually via the 
keyboard whenever desired. The routines supplied 
are: calculation of logarithmic, exponential, and 
trigonometric functions, generation of two special 
constants,. and calculations in Boating point. 
To call a ROM routine all that is needed is a 
jump instruction preceded by the prefix "/ * ". -
The table below shows the jumps which cor
respond to the available ROM routines ·and the 
registers used by the r~utines: 

Rom routine Jump Argument Result Resister used 
required 

Log10 x y } 
In x AY in A 

in A man in A M,A,R,B,b 
10• z } exp in M 
e• AZ 

In 10 AV 
in M 

-;:/2 AW 

sin x RV 
} M,A,R,B 

COS X RW 
in A in A 

tan x RY 
} M,A,R,B,b arctan x RZ 

Floating + BV first 
operand 

Floating - BW in B in A M,A,R,B,b 
Floating X BY second 

operand 
Floating + BZ in A 

Note - If the B register has been split into quar
ters it is necessary to free Ab and AB with the 
instructions Ab* and AB* before using those 
ROM routines which employ b and B as half · 
registers ( 15 digits). 

The ROM routines are similar to programmed 
subroutines .in that after completion of the rou
tine, program control will resume at the instruc
tion immediately following the CALL to the 
ROM routine. 

Precision 
The error expected in the result of the functions 
provided in the ROM is, -in general, of the order 
of ±5 X 10-10 if d > 11 (where d = the total 
of the two decimal wheel settings), and of the 
order of ± 5 X 10-d+t if d < 11. For most uses it 
is recommended that d be between 6 and 14. 
In the description of the functions below, the 
maximum absolute error is given for the total 
setting of the decimal wheels at d = 12. The 
sense of this error is defined as: 
error = calculated value - true value. 

LOG10 IXI .... . . 

LNIXI. ...... . 
~ 
l.LYJ 

The argument " X " is placed in the A register. 
The result is left in the A register. 
Note that it is the absolute value of the argument 
that the function evaluates. The singularities at 
LOG10IOI = LN IOI ~ - 00 will yield a large 
negative number instead of an overflow. 
Max Error at d = 12 -0.85 x 10-10 

Time of Calculation 4 - 5 sec 

1011 y ~I 
e• .......... .. ....... . ..... . 

The argument "X" is placed in the A register. 
The exponent "k" of the result is left in the 
M register; the mantissa "m" of the iresult is 
le£ t in the A register': 

result = m X 10k 
Note that since the exponent ds left in M and 



the mantissa is left in A the result may be ob
tained in either fixed point or floating point. Upon 
return from the ROM, simply execute one of 
the following instruction: 

To obtain: 

Fixed point result 

Floating point result 

Max Error in m at d = 12 
Time of Calculation 

SIN (X) . 

·cos (X> _ 

Execute: 

ax 
It 

- 0.5 X 10-10 

4 - 5.4 sec 

The argument must be given in radians in the 
A register. It may be in any quadrant or any 
multiple of a quadrant . . The result is lef.t in the 
A register. · 

Max Error at d = 12 
Time of Computation 

TAN (X) 

6 X 10-10 

3 - 3.6 sec 

The argument must be given in radians in the 
A register. It may be in any quadrant or any 
multiple of a quadrant. If X is near to an odd 
multiple of r:/2 there is danger of overflow. 

Max Error at d = 12 - 13 X 10-10 

Time of Computation 6.3 - 7. 7 sec 

ARCTAN (X) 

The argument "x" is placed in the A register. 
It may be either positive or negative. The result 
is left in the A register in radians. 
This result will be the principal value ( first or 
fourth quadrants: - / 2 arctan ( x) /2 
The sign of the result will be the sign of the 
argument. 

Max Error at d = 12 
Time of computation 

LN 10 

1.3 X 10-10 

4.8 - 5.8 sec 

,~ ti 
The constant In 10 will be generated in the M 
register to 10 decimal places: 

In 10 = 2.3025850930 

1t/2 

The constant 1t/2 will be generated in the M 
register to 10 decimal places: 

1t/2 = 1.5707963268 

·• 
FLOATING + 

FLOATING 

FLOATING x 

FLOATING+ 

,, ti 
ILtl 
1, ~I 
1, ~I 

The two operands must be placed in registers A 
and B. They must be normalized floating point 



numbers ( viz. the first decimal digit must be 
the first significant digit ( # 0) and the mantissa 
must be less than or equal to 1, digits. 
The normalized result is left in the A register. 
The original operands in A and B will be destroy
ed. 
In the case of FLOATING - and FLOATING 
+ , it is the second operand ( subtrahend or 
divisor, respectively) that must be placed in B 
register. 
Maximum number of places in mantissa ( *) 
of result 14 
Time of Computation 0.9 - 1.1 sec 

( *) • If the upper decimal wheel is set at FL, 
then 14 decimal places may be obtained in the 
mantissa of the result. However, when joined to 
the exponent of more than one digit the result 
cannot be stored into a half register. 

Example: Evaluation of y • e sin::x for any aixen x 

/* -::/2 obtaained in M 
AW 

i -:: / 2 transferred to A 

A+ -:: de\·eloped in A • s - enter x 

X x dev~loped in A 

r sin x obtained in A RV 

/* sin.:x } exponent obtained in M 
AZ e mantissa obtained in A 

ax fixed point nluc of c sinnx obtained in A 

A◊ result printed 

rO interline 

V Jump to beginning of program 

SAMPLE TAPE 

/* 
AW 

i 
A+ 

s 
X 

l* 
RV 

I* 
AZ 
a X 
AO 
r 0 

V 

V 

x- 0.1 s 
v-1 .3620855180 AO 

X-= 0.2 s 
v-1. 7999974570 AO 

~ .. -0.1 s 
v-o. 7341882941 A◊ 

X= -0.5 s 
v-o. 3878794421 AO 



GENERATING CONSTANTS 

A numher can be generated in the M register by 
executing the prefix "A f" followed by a charac
ter string consisting of "dummy,, instructions 
corresponding to the digits in the number de
sired. The number generated may have up to 30 
digits and may be stored or used as desired. 
The number is coded as follows: 
- The least significant digit comes first after the 

prefix "A j". 
The "Address', part of the dummy instructions 
is used to specify the sign of the number and 
the position of the decimal point, according to 
the following table: 

+ -
· Units Digit D F 

Other Digits R B 

The most significant (last) digit is specified by 
making the address lower case, using the / key. 
The two signs in a floating point number are 
specified simply by coding the integer part of 
the number (exponent) and the decimal part 
(mantissa) according to their respective signs 
using the above table. 

- The "operation" part of the dummy instruc
tions is used to code the value of the digit, 
according to the following table: 

0 

1 

2 

3 
4 

5 

6 

7 

8 

9 

s 
i 
t 
t 
+ 

X 

◊ 

* 
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Meco<a ~"OcV'"(t,VY\, ~u..s'"T 
be, ~"' -\-b c,-.,,ev-o.~e V'\\U,M,'oe~ 

Examples : 

Generate the 
number 5: 

At 
d-

( Fixed Point) 
Generate the 

Generate the numher 
number - 3 IJ?f 1-2 

At At 

fl Rt 

Ri 
D-: 

R :-

Rt 
ri 

Gcncrntl' the 
number -- 0.1 

At 
Rt 
fS 

Note that the number is generated starting with 
the least significant digit and ending · with the 
high order digit. If there is no integral part in 
the number to he generated, then a preceding 
zero must be inserted in the units position to 
locate the decimal point. Thus, for .1 it is nec
essary to generate 0.1. 

Examples: 

( Floating Point) 
Generate the Generate the Generate rhe 

number number number 
0.6025 X 1024 0.667 X IQ-IO - 0.9X07x 101 

At At At 

R:- ~ R : 

.Rt Rx RS 

RS Rx B◊ 

Rx FS B,·, 

D+ bi Ji 

rt 
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AUTOMATIC CODING OF CONSTANTS 

It is necessary to memorize the coding tables in 
order to program the generation of constants. 
The following manual procedure will cause the 
computer to print automatically the coded character 
string to be used: 

1 Depress the PRINT PROGRAM switch 

2 Depress GENERAL RESET 
3 Enter the number to be generated 
4 Depress the keys A f 

The coded character string will be automatically 
printed. Return to step 2 for each number 
desired. 

Example: 
( Fixed Point) 

4.1855 At Manual Entry 

:= l od-·
1 

d' • C cu 18ltl 
R ◊ printed automatically 
Ri . 
d+ 

( Floating Point) 

,t I Manual entry (exponent and manti~a 
must be joined before being placed in M, 

t as if entered on the keyboard) 

At . 
Rt 
R-
Rt 
R x coded digits 
R X printed automatically 

Ft 
ht 



START/STOP s 
The instruction "S" when programmed, directs 
the . computer to stop and release the keyboard 
for the entry of data or manual selection of a 
routine. After data entry the program is restarted 
by depressing the "S" . key if it is desired to 
resume from the point in the program where 
the stop occurred, or by depressing a routine 
selection key if it is desired to restart from 
a particular routine. 
\"\'hen the "S" instruction stops the program, the 
computer may also be operated in manual mode 
without disturbing the program instructions in 
memory. Any figures entered on the keyboard 
before depression of Start ( S) or another opera
tion key will be printed automatically when the 
operation key is depressed. Only depression of 
Start ( S) or a routine selection key will restart the 
program . 
The S 1 key is identical to the S key, with the 
exception that the SI key can be used .by the 
program to set an "external" condition. 

PRINT 0 
The print "◊" operation directs the computer 
to print the contents of the selected register 
while retaining them in the register. The number 
of decimal places in the printed result is con
trolled by the Lower Decimal Wheel, except when 
the address is R. 

Example: 

Instruction 

A◊ 

b◊ 

·- ·-· ·- ··- · -R~es-u~Jt-s ·· · -----

2.71828 A◊ 

1.77245 b ◊ 

Any directly addressable register may be used as 
the address with this operation. 
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INTERLINE rO 
The instruction "r ◊" directs the computer to 
advance the prin_ted ·tape one vertical space with
out printing. 

CLEAR REG I STER * The clear operation "*" directs the computer 
to .clear the selected register. The contents of M, 
A, and R are not affected. 

Example: 

Before 

B* 

After 

M 

5.12 

5.12 

A 

1.00 

1.00 

R B 

0.11 3.14159 

0.11 

Any directly addressable register may be used as 
an address with this operation. 
If a register has been split, the clear instruction 
will clear only the part addressed ( which may 
consist of one or more quarter parts according 
to the length of the data stored in that address). 

Special Uses: 
The clear instruction may be used to re1om 
parts of a whole register that has been split. 
When a quarter or half part of a register is 
cleared it is automatically joined to the part 
of the register immediately to the right of it. 
Example: To rejoin registers Rd and RD to 

' obtain a whole register which can sto·re a 
number of 30 digits, simply clear the left 
half Rd: 

RS 
d~·, 

If Rd is now used as the address of an instruc
tion the whole register is referenced. Note that 
a register is always considered whole until a 
reference is made to a sub part of the register. 
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If instructions are packed into a register behind 
data. as explained on page 12 and an "S" is 
programmed in the last position of the generic 
register ( 32nd position) the clear instruction will 
clear only the data in the register addressed, 
leaving intact the instructions. · 
Otherwise the clear instruction will erase the 
instructions as well as the data in the whole 
register. 

CLEAR ZONE 

In addition to individual registers, groups of reg
isters, called "zones" may be cleared. The zones 
capable of being cleared are zones 2 and 3 as 
shown below: 

Zone 4 Zone 3 Zone 2 Zone 1 
IM A R s J,c ·o E F I RC RD RE RF I P4 P3 P2 P1 I 

Zone 4 is never referenced as an entitv. Zones 
l, 2, and 3 are important in the MLU tape 
cartridge instructions. 

CLEAR ZONE 2' f * 
All data and instructions in zone 2 ( registers RC, 
RD. RE, and RF) are cleared. 

CLEAR ZONE 3 
All data and instructions in zone 3 (registers C, 
D, E, and F) are cleared. 

These instructions are particularly useful when it 
is desired to dear previous instructions in a pro
gram to allow those registers to be used for 
subsequent storage of data. 

END OF PROGRAM LOADING / V 
When recorded on a magnetic card as the last 
instruction in a program. this instruction causes 
the machine to terminate the reading of the 
magnetic card at that point, protecting the follow
ing part of memory normally affected by reading 
of the card. It is particularly useful in multi-card 
programs to preserve data and instructions needed 
in subsequent phases of the . pro1,tram. 
Th~ "/V" itself will be read into memory but 
will not affect subsequent reading of other cards. 



TYPEWRITER OPERATIONS 

In the operating logic of the P 603, the typewriter 
is considered to be an input/ output unit. 
The P 60 3 provides a series of instructions which 
permit: 

selecting a desired unit among a maximum of 
4 input/output units; 

• entering commands for the selected unit; 
· transferring data to the selected unit or receiving 

data from it; 
· testing the state of the selected unit (i.e., the 

external condition). 

The input/ output instructions consist of two 
characters and sometimes require an additional 
prefix character. 
Appendix A contains the operating logic of the 
peripheral units. This chapter deals with the 
specific instructions related to the typewriter unit. 
Selection of peripheral units is accomplished by 
means of the following address codes: 
· input unit: (M), R, A, B 
· output unit: C, D, E, F 

These addresses are assigned as follows: 

M Typewriter (input) . 
B Tape reader (input) 
C Typewriter (output) 
F Tape Punch (output) 
E Tape Punch and Typewriter (output -

i.e., E = C + F) 

When punching and typing are requested in a sin
gle instruction with select address E, these two 
operations are performed simultaneously. 
The P 603 can exchange with its peripheral units 
numeric data, alphanumeric data, and program 
blocks ( see Appendix B ). 
Transfer of data begins with the most significant 
characters ( printed from the left). For output ope
rations, data is transferred according to pre-defin
ed formats ( length, editing); for input operations, 
data is controlled according to the decimal wheel 
setting and length codes which have been pro
grammed. 
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The contents of each register can be output; while, 
only Register M ca~ be utilized for input. 

OUTPUT INSTRUCTIONS 

The output instructions enable the printing of nu
meric data, alphanumeric data, and single charac
ters defined as constants within a program. 
Numeric data can he printed with or without sign 
and special punctuation in zones whose length is 
defined by the program. Non-significant zeros arc 
automaticaHy suppressed; right adjustment is au
tomaticaHy pr~vided; and adjustment according 
to the requested number of decimals automatically 
takes place. 
Alphanumeric data is printed exactly as entered 
and left-adjusted. 
The printable characters are those which appear 
in columns 2, 3, 4 and 5 of the ISO code, and 
- as single characters - those in columns 6 
and 7. 
In describing these instructions, the following ab
breviations are used: 

Reg Address of the register whose contents 
are to be printed. Addresses can be 
direct or indirect, composed of one or 
two characters ( with or without a prefix) 

Lng Programmed Length . 
This identifies the number of charac
ters to print out according to Table 2 
If output data contains less than the 
specified number of characters, space 
characters will precede the data to fill 
up the difference. 
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NUMERIC OUTPUT WITH SIGN 

~ 
This instruction causes the numeric contents of 
the specified register to be typed. The number of 
decimals in the output data is determined by the 
position of the lower decimal wheel (printing); 
excess decimal positions will be dropped and data 
with less than the specified number of decimals 
will be zero-filled. 
Register R is an exception to the .above rule. All 
data will always be printed exactly as it is stored 
in memory. 
The length code establishes the length of the out
put data, i.e., the number of digits (both whole 
and decimal) to be printed. This length may be 
programmed from 1 to 1,. 
Whenever data is longer than the programmed 
length ( taking into account the position of the 
decimal wheel), the computer will stop and a red 
light will switch on. Printing of that data docs 
not occur. 
Whenever data is shorter than the programmed 
length, as many spaces will precede as are neces
sary to attain the specified length. 
It is also possible to type the actual length of da~a 
without any supplementary spaces. To do so, 1t 
is necessary to use the S length code. 
Algebraic signs ( - for negative and a space for 
positive) are printed after the least significant digit. 
The decimal point is printed only when decimals 
are required. . 
The programmed length does not include the -sign 
or the actual decimal· point. 

NUMERIC OUTPUT WITHOUT SIGN 

(M) I +

C Lng Printing of Register M 

~ P;inting of Register A 

This instruction corresponds to the one described 
above with the exception that it is effective only 
for Registers Mand A and the positive or negative 
sign is never typed. 

NUMERIC OUTPUT WITH EDITING 

R s 
A I +-

C Lng 

The instruction with the address A/, preceded by 
the prefix RS, signifies the edited typing of the 
contents of Register A. 
The output is in absolute value, wit~: editing ac
cording .to mask stored in Register M. 
This instructions serves to output numeric data 
from Register A, interspersing among the digits 
punctuation signs, separation signs or other gra
phic symbols in order to arrange the data in a 
particular format, e.g., 1,233.27 or 8/11/68. 
The mask is an alphanumeric datum, called from 
a register or generated directly in Register M as 
an alphanumeric constant. The mask consists of 
~ symbols and characters from columns 2 and 3 
of the ISO code. 
In coding these constants, the @ character can -be 
coded by RS or simply S. 
The@ is never output. All other coding, however, 
is appropriately inserted among the gen·erated 
digits. 
The programmed length, once again, refers only 
to the output digits, not to any punctuation or 
coding. Control is exercised over the output data 
according to the required number of decimals; if 
data exceeds this programmed length, the machine 
will stop and an error signal wiII be set. 



The programmed length may range from · 1 to 15 
characters, but it can never be specified as the 
actual length of stored data. The length of the 
typed output is the programmed length plus the 
punctuation or other graphic editing symbols.· 
The instruction operates as follows: 
- The least significant character of the mask in 

Register M is placed in the units column of the 
number in Register A and shifted until the 
desired length and number of decimals is at
ta.ined. 

- The digits of the data in A are extracted and 
compared with the corresponding characters in 
the mask, starting from the left. 
If the character is an ra, or blank, it is bypassed. 
If the character is a punctuation or graphic 
symbol, it is printed after the. digit. 
Spaces will replace either digits or punctuation 
characters to the left of the first significant char
acter of the number. 

- T~e decimal portion of the number, if requested, 
is extracted without being compared with the 
mask. 

ALPHANUMERIC OUTPUT 

Reg +-

C/ Lng 

This instruction permits typing the alphanumeric 
contents of the specified register. 
It is possible to program a length from 1 to 1 O 
characters or to specify that actual length be print
ed by using the S code. Whenever a length from 
1 to 10 has been specified and the data is shorter 
than required, an appropriate number of spaces 
will precede the left-most character. If, on the 
other hand, the data actual length is longer than 
the programmed length, the computer will halt 
and an error signal will be set; no output is 
generated. · 
The decimal wheel has no effect upon the output 
of alphanumeric data. 
When pro~ramming the length via the S code, 
all data will be left-aligned. · 

SINGLE CHARACTER OUTPUT 

!his instruction permits sending a character which 
ts acceptable to the typewriter unit coded accord
ing to the correspondence between' Columns 2 3 
4, 5, 6 and 7 of the ISO code and the progr~m~ 
ming characters of the P 60 3. 

SPACE CHARACTER OUTPUT 

R s 
(M) ,._ 

C Lng 

Th~s instruction permits printing a space field 
which can range from 1 to 15 characters in length 
depending upon the programmed length. ' 



TYPEWRITER COMMANDS 

T~·pewriter comm·ands can be sent to the Editor 4 
\'ia the following generic instruction: 

~ 
~ 

The operation part indicates the particular type
writer function desired and may be one of the 
explicit codes which follow. 

CARRIAGE RETURN WITH INTERLINE 

~ 
~ -

This instruction effects both a carriage return and 
an interline. In the event that the carriage is al
ready at the left margin, only the interline will 
be executed. 

CARRIAGE RETURN WITHOUT INTERLINE 

EEE 
This instruction simply effects a carriage return. 
If the carriage is already at the left margin, the 
instruction has no effect. 

PARTIAL CARRIAGE RETURN WITH 
INTERLINE 

This instruction effects a carriage return to the 
intermediate margin and interline. 

The intermediate margin can be manually set by 
holding down at the same time, the carriage re
turn key and the margin release key, then moving 
the carriage to the desired position and releasing 
the two keys. Once set, the intermediate margin 
remains in the same position until repositioned 
in the manner described. 
The minimum distance between the intermediate 
margin and the left margin is 13 spaces . The mi
nimum distance from the intermediate margin to 
the right margin is 12 spaces. 
To stop correctly, the carriage should be at least 
8 spaces past the intermediate margin at the mo
ment the command is executed, otherwise the 
intermediate margin will not be sensed and the 
carriage will stop at 10 spaces to the right of the 
left margin. 
If the command is given when the carriage is 
already stopped at the intermediate margin, the 
carriage is stopped at 10 spaces to the right of 
the left margin. 
If the carriage is already at the left margin, the 
command causes it to move past the ief t margin 
to the left limit of the platen. 

TABULATION 

This instruction effects a tabulation to the first 
tab stop encountered. If no one is found, the 
carriage will be stopped at the right margin. 
If the command is given while the carriage h 
already at the right margin, the carriage is not 
moved. 



TAB SETTING 

~ 
~ 

This instruction sets a tab stop at the current 
carriage position. Tab stops cannot be set in con
secutive positions; there must be at least one free 
position in between. 
Sin:e space characters can be given as output to 
the typewriter, tabs may be automatically set by 
program as desired. 

TAB CLEARING 

This instruction clears the tab stop, if any, at the 
current carriage position. 

SELECT RED RIBBON 

~ 
This instruction selects the red ribbon for the 
next typing instruction. 

SELECT ZERO PROTECTION 

~ 
~ 

This instruction causes the next typing instruction 
to be executed with all leftmost, non-significant 
places filled-in with zeros. 
The instruction can precede the numeric output 
with sign, numeric output without sign or 
numeric output with editing instructions. 

SELECT ASTERISK PROTECTION 

~ 
-~ 

This instruction causes the next typing instruction 
to be executed with all leftmost, non-significant 
places filled-in with asterisks. · 
The instruction can precede the numeric output 
with sign, numeric output without sign or 
numeric output with editing instructions. 

CARRIAGE RETURN, INTERLINE AND SELECT 
RED RIBBON 

This instruction causes a carriage return with 
interline and selects the red ribbon for the next 
typing instruction. 

PARTIAL CARRIAGE RETURN, INTERLINE 
AND SELECT RED RIBBON 

~ 
~ 

This instruction causes a carriage return to the 
intermediate margin with interline and selects 
the red ribbon for the next typing instruction. 

TABULATION AND SELECT RED RIBBON 

~ 
~ 

This instruction effects a tabulation to the first 
tab stop encountered and selects the red ribbon 
for the next typing instruction. 
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RELEASE TYPEWRITER KEYBOARD 

~ 
~ 

This instruction releases the typewriter keyboard. 
The Editor 4 can now be used to type without 
input to the P 603. 
During this operation, program execution conti
nues until a Stop or Typewriter instruction is 
encountered, at which time the system is placed 
in wait status. 
To resume program execution, th~ operator must 
depress either the S or the Sl key: it is useful to 
employ this instruction when an operator decision 
must be made. All other operation keys on the 
numeric and control keyboard are inoperative at 
this time. 
Program execution continues while any of the 
commands described above arc being effected. If 
a new typewriter instruction is. encountered before 
the completion of the current one, program exec
ution is halted until the current operation is com
pleted. 



INPUT INSTRUCTIONS 

ST ART /STOP INSTRUCTION 

The "S'' instruction has the following effects: 
- if encountered during the course of program exe

cution, it unlocks the keyboard and places it" in 
a "manual" mode; 

- once depressed in manual mode, ·program execu-
tion is resumed. 

The S 1 key has the same effect, but also sets the 
external condition ON. 
Placing the Stop instructton in a program enables 
the operator to perform the following operations: 
entry of numeric data into Register M; manual 
entry of instructions; typing on the alphanumeric 
keyboard; introduction of magnetic cards. 

NUMERIC INPUT WITH LENGTH CHECK 

~ 
Data is entered in Register M. Numeric data will 
be accepted until activation of the S or S1 key. 
The address and control keys are deactivated dur
ing this operation. Automatic printing on the 
paper roll does not occur. 

If entered data (including the sign, if any) exceeds 
the pre-fixed length, an error signal is set; the data 
can he corrected by depressing the Clear key. 
Lengths from 1 to 15 · characters can be program
med. The length does not count the decimal point. 
By programming the S length code, a number of 
up to 31 characters will be accepted, plus the 
possible sign and decimal point. 

ALPHANUMERIC INPUT 

·A ~ 

(M) / Lng 

Data entered via the typewriter keyboard can be 
entered in memory. Any of the characters appear
ing on the keyboard are capable of being stored. 
The characters in Columns 6 and 7 of the ISO 
code, however, will be transformed into the corre
sponding characters in Columns 4 and 5 (i.e., small 
letters will be stored as their capital equivalents). 
The maximum length of alphanumeric data that 
can be stored is 31 characters. 
The alphanumeric data can be transferred between 
registers, printed out or trans£ erred to the peri
pheral units, but no mathematical calculations can 
be performed on it. 
This instruction, which releases the typewriter 
keyboard and the numeric/ control keyboard, to 
permit entry of alphanumeric data is composed 
of two characters. The entry occurs in Register M. 
The programmed length of t:1e instruction is 
usually undefined, which means that the entry is 
terminated only upon the depressing of the ·s 
or S1 key. 
If an attempt is made to enter data which is longer 
than 31 characters, an error signal is set; the 
entry must be cleared and repeated. 
Should an error be made in entering . a data item, 
the entered characters can be cleared from Reg
ister M and the entry repeated by depressing the 
Clear key. The correction on the document and 
the repositioning to the typing line must be done 
manually by the operator. . 
Depressing the S or S 1 key indicates the end of 
data entry, locks the keyboard and causes program 
execution to resume. 



NUMERIC INPUT. WITH LENGTH COUNT 

I (M)+-;_NG. I 
Lengths from 1 to 15 characters can be pro
grammed. The length does not count the deci
mal point. 

Data is enter~ in the M register. Negative 
numeric data wm be accepted until the number of 
digits equals the length code. If the number is 
positive, the length code corresponds to the ~um
ber of digits to be entered minus 1. ·A five char
acter positive number would, therefore, require 
a ( +) length code. , 

In both cases ( negative and positive) , the moment 
the number of characters entered equals the re
quirement of the length code, the P603 will auto
matically restart the program without depressing 
the S kev. 

The length code I (M) s I allows the entry of 

only one character before the program is auto
matically restarted. 

ALPHANUMERIC INPUT 
WITH LENGTH COUNT 

I (M;-LNG.I 

Data entered via the typewriter keyboard can be 
entered in memory. Any of the characters appear
ing on the keyboard are capable of being stored. 
The characters in Columns 6 and 7 of the ISO 
code, however, will be transformed into the cor
responding characters in Columns 4 and 5 ( i.e., 
small letters will be stored as their capital equiva
lents). 
The· maximum length of alphanumeric data with 
length count input is 11 characters. The alphanu
meric data can be transferred between registers, 
printed out or transferred to peripheral units, but 
no mathematical calculations can be performed on 
it. 
The length code corresponds to the number of 
characters to be entered minus 1. An input of five 
letters, t~erefore, requires a ( +) length code. At 
the moment that the number of characters en- · 
tered equals the requirements of the length code, 
the P603 will automatically restart the program 
without depressing the S key. 

The length code I (~)/5 I allows the entry of 

only one character before the program is auto
matically restarted. 



RELEASE TYPEWRITER KEYBOARD 

~ 
[£3 

With this instruction, the typewriter keyboard is 
· released. Alphanumeric data can be tvped but not 

stored. · 
During this operation program execution continues 
until a Stop instruction, or some other instruction: 
relating to typewriter operation, is encountered; 
when this occurs, the machine is placed in wait 
status . 
The operator indicates the end of ·data entry via 
the keyboard by depressing the S or the S 1 key. 
All other keys on the numeric/ control keyboard 
are inactive. 

., ~ : ,. 
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READING OR RECORDING MAGNETIC CARDS 
UNDER PROGRAM CONTROL 

With this instruction, it is possible to request the 
operator to insert a magnetic card. · 
The numeric/ control keyboard is released and the 
card request light (yellow) is lit. 
The card is read or recorded into first or second 
memory sections according to the particular in
struction. ( In this case, the Record Program and 
the second side switch have no effect). 
After inserting the card, the operator depresses 
the S or the S 1 key and program execution is 
resumed. 
The card request light is extinguished. 
The card request instructions have the following 
2-character format: 

Code ~ 

(M) S 

The codes are: 
B Reading into first memory section 
F Reading into second memory section 
R Recording from first memory section 
D Recording from second memory section. 

I~ cas~ of an error in the operation, the error light 
will hght. The card should then be re-inserted. 
If the error persists, the Clear key can be depressed 
to ignore the instruction and place the machine 
in manual mode . 



DECIMAL WHEELS 

As they afject Keyboard Entries 
When entering decimal numbers, the Deci~al 
Point Key is touched in its proper position: e.g. 
to enter 12.6, enter 1, then 2, then touch th~ 
Decimal Point Key, then enter 6. . 
Regardless of the settings of the decimal wheels, 
the complete figure entered on the keyboard will 
be printed when the Start key or an operation 
other than "O " is depressed. 

As the·y affect Output Printing 
All numerical output printed on the paper tape, 
except that of the R register is printed to the 
number of decimal places indicated by the setting 
of the Lower Decimal Wheel. 

As they affect Transfer Operations 
Regardless of the settings of the Decimal Wheels, 
the complete figure in the selected register will 
be transferred. 

As they affect Computation 
In machine computations, the setting of the Up
per Decimal Wheel is added to the setting of 
the Lower Decimal Wheel to determine the trun
cation of the result developed in the A register. 

SECTION 3 - OPERATING THE P 603 

UPPER (ADDITIONAL PLACES) 
DECIMAL WHEEL (0 - 1_1,FL) 

This decimal wheel acts in conjunction with the 
Lower decimal wheel. 
The total of the two settings determines the 
number of decimal places to which the result 
will be carried out. The Upper Decimal Wheel 
has the following effect on these operations: 

Addition, Subtraction, Multiplication, 
Percent multiplication, Shift Left or Right, 
Normalize 

After the computation, the result in the A reg
ister is truncated according to the number of 
decimal places indicated by the settings of the 
two decimal wheels. The complete result js re
tained in the R register. 

Division 

The quotient is retained in the A register and 
is carried out only to the number of decimal 
places indicated by the settings of the two 
decimal wheels. 
The decimally correct remainder is retained in 
the R register. 

Integer division 

The Upper Decimal Wheel has no effect on this 
operation. If the integer result in the A' reg
ister is printed, however, the Lower Decimal 
Wheel will cause decimal points to be printed in 
the decimal positions as indicated. 

Square root 

· The root is retained in the A register and is 
extracted to the number of decimal places indi
cated by the settings of the two decimal wheels. 
The remainder is retained in the R register. 



Any number of decimals 0 through 11 can be 
set. In addition, a special position, FL (Fixed 
Length) provides that the number of digits in 
the result rather than the number of decimal 
places is fixed. When the Upper decimal wheel 
is set in this position, calculations are performed 
such that no more than 1.5 digits are obtained 
in the result. This position, then, assures that 
a result can always be stored in a half register. 
Overflow will occur if the result would have an 
integer part in excess of 15 digits. When in FL 
position, the setting of the Lower decimal wheel 
does not add to the fixed length of 15 digits. 
There are actually 4 places on the Upper decimal 
wheel marked "FL". All these positions are 
equivalent. 

LOWER (PRINTING) DECIMAL WHEEL (0 - 15) 

All numerical output printed on the paper tape 
is con trolled by the setting of the Lower Decimal 
Wheel, except for printing from the R register. 
If the number has fewer decimals than the Lower 
Decimal Wheel setting, then decimal points will 
print in the vacant places. If the number has 
more decimals than the Lower Decimal Wheel 
setting, the surplus digits are suppressed from 
printing. Any number of decimals O through 15 
can be set. 

SPECIAL POSITION FL 

The special positio~ FL (Fixed Length) is not 
affected by the setting of the Lower Decimal 
Wheel in determining truncation in the A reg
ister. Instead of fixing the decimal place at 
which calculations are truncated, this position 
fixes the number of significant digits in the result 
to be no greater than 1.5. 
Note, that since all integer positions are signif
icant in fixed point calculations, it is not possible 
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to develop a number contammg more than 15 
integer digits. If this ,is attempted, say by shifting 
a 15 digit number· one place to the left, the 
error light (Red Light) will light. 
On the other hand, two 14 digit decimal fractions 
will produce a 14 digit decimal fractfon result 
with no overflow, since the surph.is digits will 
be truncated. The limit is 14 rather than 15 
since the fraction must have a zero in the units 
position, and this counts as a digit. 

Examples: 

1234.5678901234.5 ! 
1 ax 

overflow 

0.1234.5678901234 

0.432109876.54321 

0.0.533468978.58.54 

X 

AO 

PRINTING FLOATING POINT NUMBERS 

Floating point numbers printed via the '·a◊ · · 
instruction will have surplus decimal places in
dicated by the Lower Decimal Wheel printed as 
decimal zeroes. The decimal point of the mantissa 
does not print, however; in this place a space will 
occur if the mantissa is positive, or a minus sign 
if it is negative. If the Lower Decimal Wheel . is 
set at zero the mantissa will not print at all. 

Examples: 

Lower Decimal Wheel set at 6 

- 16 34.5000 a◊ 

-16-34.5000 a◊ 

Lower Decimal Wheel set at 1 

-16 J a◊ 

-16-3 a◊ 
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If a floating point number is printed with an 
ordinary print instruction, the number will print 
as a decimal fixed point number composed of 
the exponent as the integer part and the mantissa 
as the fractional part. The sign of the mantissa 
will not be printed. 

PRINTING KEYBOARD ENTRIES 

Keyboard entries are considered input and will 
be printed exactly as entered independent of the 
settings of the decimal wheels. However, after 
most operations, the entry remains in the M 
register. If the contents of the M register are 
then printed, the printout will be under control 
of the Lower decimal wheel: 

Examples: 

Lower Decimal Wheel set at 9 

123 i 
113.000000000 0 

Note that when a whole number is printed, the 
decimal point as well as the surplus places indi
cated by the setting of the Lower Decimal Wheel . 
will be printed. 



RECORDING A PROGRAM 

KEYING-IN THE PROGRAM 

Once the sequence of steps to solve 
a problem has been coded into a 
program, the operator enters the pro
gram into the computer by depress
ing the keys corresponding to the 
instruction sequence: 

When the RECORD 'PROGRAM 
SW ITCH is depressed, · the program 
counter is set to the first instruction 
in program register Pl, but any 
previous contents of main memory 
are not cleared. 

1 Turn computer ON 

2 Depress GENERAL RESET 

3 Depress RECORD PROGRAM 
SWITCH 

4 Enter, in order, the instructions 
that comprise the program. See 
sample at right: Depress S, R/ ◊ 
RS, etc. 

5 The machine will print each in
struction when the complete m
struction has been entered 

6 To correct an error, the Keyboard 
Clear key is used. Depressing the 
Keyboa_rd Clear key will ONLY 
clear the last instruction entered, 
whether complete or partial. A 
complete instruction will print 
and if the Keyboard Clear key is 
depressed before the next in
struction is started, the computer 
will print the symbol "# S" to 
indicate that the preceding line 
is void. A partial instruction will 
not have been printed, and, if 
cleared, no indication is required. 

7 After Keying-in the program, re
lease the RECORD PROGRAM 
·swITCH. 

8 If constants are to be stored on 
the card ( be sure the Record Prog 
switch is OUT) enter the constant 
on the keyboard and transfer it 
to the indicated register 
Example - to store 89 .13 in register d, 
enter 89.13 on the keyboard and depress 
keys D / t. 
Upon completion of the operation t. the 
constant will be stored in register d-. 

9 The computer is now ready to use 
the completed program 

No. 
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PROGRAM FORM 
Instruction M 

s 
RI◊ 

RS 
F/ t 
A* 

Al - ··•--
I-

' - --~--
IW 

s ----
RS 
F t 

RI S 

Ft 
At 

DI+ 
RS -
Et 

Fl+ 
At 
R + 
RS 

DIS 
X 
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RECORDING THE PROGRAM ON A 
MAGNETIC CARD 

10 To store the program and constants now in 
the main memory on a magnetic card, De
press the Record Program Switch and . insert 
the magnetic card. 

11 If the program uses both sections of memory 
it is necessary to record the second section 
on another side of a card. By repeating step 

Section 1 of 
Main Memory 

II 
- Record Program Switch 

Depresaed 

10 above with both the Record Program 
Switch and the Second· Side Switch depressed 
the second section will be recorded onto the 
card when it is inserted: 

Note carefully - Either Section 1 or Section 2 of 
Main Memory may be recorded onto either Side 
of the magnetic card. The Side of the card record
ed on depends solely upon which end is inserted 
into the machine. 

Section 2 of 
Main Memory 

\\ 
- Record Program Switch 

Depressed 
\\ 

- Second Side Switch 



PRINTING A PROGRAM 

Once a program has been keyed~in and/or record
ed on a magnetic card, the entire sequence of 
instructions forming the program can be printed 
out. This facility is used to analyze a new . pro
gram to ensure correct entry; to locate an error 
in the program; and finally to provide hard copy 
documentation of the program: the original 
hand-written code is thus conveniently rendered 
into a machine listing for permanent record. 

To Print a Program: 

1 Depress the Print Program Switch; 
2 Depress V to locate the first ·instruction. 

( If it is _desired to start the listing from some 
place other than the first instruction, simply 
depress the appropriate Routine Selection Key) 

3 The program instructions will print in se
quence; 

4 The computer will stop at each Stop (S) in
struction. To continue the printing, depress 
the S key. 

To locate an error during the execution of a 
program which has caused the Red Light to be 
lit, simply depress Keyboard Clear, then Print 
Program Switch and depress the S key to start 
a print out of instructions from the present 
location . in the program. The instruction imme
diately preceding the first printed instruction was 
the one which caused the Red Light. 

79 



USING A PROGRAM 

1 Turn Computer ON; 

2 Depress General Reset; 

3 Turn OFF (Release) all panel Switches; 

4 Insert Program Card ( * ). The program card 
can be removed from the machine at any time, 
since the program is trans£ erred directly to 
the memory. If the program is to be repeated, 
the program card need not be reinserted since 
the program remains in memory; 

5 Set Decimal Wheels as indicated; 

6 Depress the proper Routine Selection Key; 

7 The computer will automatically begin the pro
gram. The keyboard will lock during compu
tations. When input data is required by the 
program, the computer will stop -and the key
board will be unlocked to permit data entry. 

Special Note on Operator Error Prevention: 

If it happens that the operator of ~he machine 
forgets to release the Record Program Switch, 
then inserting a card would inadvertently erase 
the card. However: 

- When the machine is turned ON the Red Light 
is automatically lit. 

- With the Red Light lit, a card, when inserted, 
cannot be written on or erased. 

- Depressing General Reset while the Record 
Program Switch is ON (depressed), will not 
clear the Red Light. 

Thus, the operator · is required to releae the 
Record Program Switch in order to procedc. 

(*) When the Second Side Switch is turned ON (depressed) the 
Side of the card with the printing right-side-up will be read 
into Main Memory section 2. When the Second Side Switch 
is turned OFF (releued) the Side of the card with the printing 
right-side-up will be read into Main Memory section 1. 



EXECUTING A PROGRAM IN "SINGLE-STEP,. MODE 81 

When the "Single-Step" Switch is IN, execution 
of a program will proceed one instruction at 
a time whenever the Start ( S) key is depressed. 
This mode can be used -to inspect the conte~ts 
of various registers in the course of a program, 
and is an invaluable "debugging" aid. To run a 
program from the beginning in this mode simply: 

Procedure to Execute a Program in "Single
Step" Mode: 

I Depress the "Single-Step" Switch; 

2 Depress V ( or any routine selection key desir
ed) to initiate the program; 

3 The P 603 will execute and print the first 
instruction. Thereafter, the next instruction in 
sequence ( see details below) will he executed 
and printed each time the Start ( S) key is 
depressed. 

After each instruction is executed, the machine 
is effectively in manual mode, and the contents 
of any or all data registers may be inspected. The 
"Single-Step" Switch may be depressed and the 
program run in single-step mode at any time 
during the execution of a program. 

DETAIL OF OPERATIONS IN SINGLE-STEP 
MODE 

Results automatically printed: 

x, -: , /x, /+, Al 1

, ax, a+ 
The results of multiplication, division, percent 
multiplication, integer division, square root, shift 
left or right, and normalization will be automat.; 
ically printed from the accumulator (A◊), exact
ly as in manual mode. 

l:::. ◊ ( where l:::. = any data address) 
Instructions to print register contents will be 
executed, and consequently the data with register 
symbol will be printed on the tape. Address pre
fixes will be printed before the data and complete 
symbol. If indirect addressing occurs it is the 
contents of the effective address that is printed 
along with the symbol of the effective address. 

Prefixes 

AS, RS, /S, etc. 
All prefixes, whether used for split register ad
dressing, indirect addressing, or testing of condi
tions, will be printed, but execution will continue · 
on to the end of the next instruction ( s) in 
sequence before stopping. 

Printing suppressed 

s 
Any input keyed in will actually be entered, but 
will not be printed. The S used as the operation 
for entering, however, will be printed. 

r◊ 

An interline will be performed, but the instruc
tion will not be printed. 

w] l 
s 

The constant written will be generated but nei
ther the A t 1t0f" the constant itself will be print
ed. Program execution will continue on to the 
next instruction. 
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W-+ /W 
DV--+ dV-

Jumps and subroutine calls, when encountered, 
will not be printed, nor will their corresporid
ing Labels be printed if the jump is taken. If 
they are conditional jumps, however, the prefix 
will be printed. The instruction following the 
jump will be executed before stopping. 
Labels, if encountered in sequence rather than 
as result of a jump. will be printed. 
Subroutine Labels, if encountered other than the 
result of a Subroutine Call will cause a Red 
Light, as . they ·would in normal execution. 

I• 
The ROM (optional) Call instruction will be 
printed, but the specific jump (BV, BY, etc) and 
the actual ROM instructions will not be printed. 
The entire RO~ routine called will be executed 
as a single step. 

If a Red Light occurs during single-step execu
tion, the program may be continued (with the 
error either unresolved or corrected by the oper
ator, as wished) exactly as in manual operation 
by first depressing the Keyboard Clear key and 
then depressing Start. In the case of jumping to 
an undefine~ Label, however, program control 

. will be undefined. 



PRINTING A PROGRAM IN .. SINGLE-STEP .. MODE 

When the Print Prog and Single-Step Switches 
are both IN, the printing of a program will 
proceed one instruction at a time whenever the 
Start ( S) key is depressed. This mode can be 
used in locating and correcting a particular in
struction in memory as explained in the section 
following. To print an entire program from the 
beginning in this mode, simply: 
Procedure to Print a Program in Single-Step 
Mode. 

1 Depress both the Print Prog and Single-Step 
Switches IN; 

2 Depress V to initiate the program printing; 
3 The P 603 will print the first instruction in 

program register Pl. Thereafter, each time the 
Start ( S) key is depressed, the next instruction 
in sequence will be printed. 

Note that, since the program is not being exe
cuted, the printing will follow serial memory posi
tions and no jumps or calls will alter the serial 
printout of the program. 
The Print Prog and Single-Step Switches may 
be depressed at any time during the execution of 
a program (but preferably when the machine is 
in manual mode, in order to know more precisely 
where program control is). 

• ht 
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CORRECTING INSTRUCTIONS IN 'MEMORY 

Any instruction · in a program already in main 
memory may be located using the Single-Step 
Mode, described on the preceding pages, and 
then replaced (corrected) as shown in the follow-
ing procedure: · 
Procedure to Replace (Correct) an Instruction or 
Group of Instructions in Memory. 

1 Depress PRINT PROG and SINGLE-STEP Switches 

2 Depress V (or any routine selection key as desired) to 
program printing 

(alternative) 

J Depress S until the instruc- . Depress S until the instruc-
tion immediately preced- tion to be corrected is 
ing the one to be corrected printed 
is printed 

4 Release PRINT PROG . Release PRINT PROG 

5 Depress RECORD PROG . Depress RECORD PROG 

6 ________ . Depress KB CL 
( Keyboard Clear) 

7 Enter the desired instruc
tion (s) 

8 Release RECORD PROG 

This procedure replaces one instruction in mem
ory for each instruction entered. Note that an 
instructio~ requiring a prefix. instruction is really 
two instructions: 
Example: to change the "instruction" Af + to 
Rf x , replace the sequence 

AS with RS 
f + f X 

After the correct instruction( s) are entered, be 
sure to re-record the program on a magnetic 
card. 
The Single-Step mode used in correcting instruc
tions applies either to Printing . a Program, as 

illustrated here, or to Executing a Program. Delete 
the references to the Print Prog Switch in steps 
1 and 4 to use the latter. If during the course 
of either of these two procedures it is desired 
to replace or correct an instruction, simply use 
the steps 3-8 in the large box shown above. 

Note the two alternative ways ( steps 3, 4, 5 and 
6) to arrive at the desired position in memory. 
In the case of an instruction sequence in single 
step execute Mode which does not halt printing 
after the first instruction, such as generation of 
a constant or instructions with prefixes, the left
most column of steps should be used. 



MANUAL MODE 

The P 603 can be operated manually as an elec
tronic calculator. This is possible whenever the 
machine is in manual mode, indicated by a steady 
Green Light, and occurs: 
- Whenever the General Reset Key is depressed; 
- During the execution of a program at any Stop 

Instruction in the program. 

Any instruction that can be programmed can 
also be used manually by the same keys used 
to code the instruction ( this includes use of the 

. ROM and unconditional jumps). All manual op
erations occur exactly as described in the section 
on "Programming the P 603". 
The following operations will also print the 
result of the calculation automatically: Multi
plication, Division, percent Multiplication, In
teger Division, Square root, Normalization, and 
Shift Left or Right. Results of other calculations 
may be printed manually using the appropriate 
print in,truction. 
Of special importance is the fact that the ma
chine can be used for manual calculation during 
the course of execution of a program at any Stop 
instruction in the program. In this case, the 
operator should be careful when entering figures 
in the registers not to affect the contents of the 
registers· used by the program. 
To resume a program after manual calculation is 
completed, simply depress Start (S) or a routine 
selection key. 

s, 



AUTOMATIC INTERNAL CHECKS 

The P 603 provides a system of automatic internal 
checks to assure the operator that all components 
are functioning properly. The Red (Error) Light 
is the visual indication that a mis-operation has . 
been detected. 
When a magnetic program card is misread, the 
error indicated is usually either the result of a 
damaged or dirty card, or the improper insertion 
of the card. 

Examine the physical condition of the card and 
if there is no evidence of damage, reinsert the 
card properly. 

The following Operator or Program Errors arc 
indicated by the Red Light: 
- Capacity of the accumulator exceeded by com

putation. The original contents of registers A, 
R, and sometimes M are destroyed. 
The capacity of a split register is exceeded 
during a trans£ er. The transfer is not per
formed. 

- Division by zero. 
- Keyboard entry capacity exceeded. 

To repeat the entry correctly, the Keyboard 
Clear key must first be depressed. 

- An erroneous attempt has been made to store 
data in a register which has instructions in 
that address. (See discussion "storing instruc
tion behind data" for a technique of storing 
both data and instructions in the same part of 
a register). 
Capacity of Printer exceeded. 
This would be caused by requesting too many 
decimal places in printing a number having 
many digits in its integer part. 

- A Jump has been attempted to a Label whi~h 
does not exist in the program. 

One or all of the following steps will provide 
the information helpful in analyzing the above 
errors: 

- Print the contents of all registers. 
See the Appendix for a convenient program for 
automatic printout of all addressable registers. 

- Print out program from th~ point of error 
( the instruction immediately preceding the first 
printed instruction is the operation that caused 
the error) See page 7 9. 

- Print out the complete program. See page 79. 
- Execute the program in single-step mode. See 

page 81. 



CHANGING THE RIBBON 

1. Raise the c~ver of the printer. 
2. Depress the paper release control and unwind 

the strip of paper from the writing cylinder. 
3. Lift the spools off their spindles by mo\filig the 

ribbon reverse levers away. 
4. Wind the ribbon completely on to one of the 

two spools and detach it from the other. 
5. Fit the leading end of the new ribbon to the 

empty spool. 
6. Replace the spools and thread the ribbon 

through the ribbon guides. 
Restore the ribbon reverse levers. 

7. Replace the paper roll. 
8. Lower the cover into position. 
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INSERTION OF PAPER ROLL 

1. Lift the cover of the printer. 
2. Depress the paper release control and unwind 

the strip of paper from the writing cylinder. 
3. Insert the new roll in the small basin and de

press the paper release key so that the paper 
feeds from underneath the roll. 

4. Turn the P 603 on. 
5. Depress the paper roll advance key to feed the 

paper through the printing unit. 
6. Depress the paper release key to adjust paper 

roll alignment. 
7. Insert the paper over the metal plate located 

inside the cover. 
8. Lower the cover into position. 
9. Depress the paper roll advance key: the paper 

will come out from the rear part of the cover. -----.... _ 
~/ 
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PRINTING ALL OPERATING AND STORAGE REGISTERS 

The following routine may be used as a general 
,,storage dump,, to inspect the numerical contents 
of all addressable registers. If more than a 
quarter register is being used in any instance, a 
red light will light when one of the unused 
addresses is referenced for printing. Depressing 
the Keyboard Clear Key and then the Start ( S) 
Key will continue the printout. Notice that an S 
is required at every quarter part of a register 
not being used as an address. 

◊ 

A◊ 

R◊ 

r ◊ 

B◊ 

AS 
B◊ 

b◊ 

AS 
b◊ 

r ◊ 

At 
ot 
' l . 
+ 

/W 
At 
d+ 

I S 
A◊ 

AS 
w 

r ◊ 

/V 

notice that the routine is ended with 
/V, a good habit in concluding pro
grams so that data or constants in reg
isters RF and RE are not disturbed. 
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Quarter Registers Half Registers Whole Registers 
(B, BF, F, E, and D are (B, F, E, D, an-d C are 

used as half registers) used as whole registers) 

V V V 
0 0 0 0 0 ◊ 

0 AO 30 A◊ 0 A◊ 

0 R 0 30 R ◊ 0 R ◊ 

BO 123466789466123 B 0 9466123466789466123456 B ◊ 
AB◊ s 12345678 
b◊ b ◊ s 

Ab 0 s s 
RF◊ s 

RF 0 123466789466123 BF◊ RF◊ 

BF 0 s BF◊ 

Rf 0 Bf◊ Rf◊ 

Bf 0 RE◊ Bf◊ 

RE 0 BE◊ RE◊ 

BE 0 Re◊ BE◊ 

Re 0 Be 0 Re◊ 

Be 0 RD◊ Be◊ 

RD 0 BD 0 RD O · 
BO◊ Rd 0 BO◊ 

Rd 0 Bd ◊ Rd◊ 

Bd 0 RC 0 Bd ◊ 
RC 0 BC 0 RC 0 
BC 0 Re◊ BC 0 
Re 0 Be 0 Re◊ 

Be 0 123466789466123 F◊ Be◊ 

F ◊ s 9466123466789466123456 F ◊ 
AF 0 f 0 12345678 

f 0 Af ◊ s 
Af 0 123466789466123 EO s 
E 0 s s 

AE ◊ eO 9456123456789458123456 E ◊ 
e 0 Ae O 12345678 

Ae 0 123456789458123 D◊ s 
DO s s 

AD 0 d ◊ s 
dO Ad◊ 9456123458789458123456 D◊ 

Ad 0 c-0 12345678 
co AC 0 s 

AC 0 co s 
e ◊ Ac 0 s 

Ac 0 9458123456789456123456 C◊ 

12345678 
s 

Any mixture of whole, half, and s 
· quarter may be accomodated s 



ENTERING A 32 ELEMENT VECTOR 

The following routine may be used as a data 
input routine to fill in sequence the 32 possible 
quarter data registers. Note that the working 
register B is not referenced. This is only repre
sentative of the many possible input routines that 
a programmer may need to use. 

32 element input vector: 

At 
Dt 
, l 

... 
/W 
At 
d+ 

s 
i 

/ s 
i 
i 

AS 
w 

r O 
/ V 

0. 1 
. 0.2 

0.3 
0.4 
0.5 
0.8 
0.7 

-0.8 
0.9 
1.0 
1. 1 
1 .2 
1.3 
1.4 
1.6 
1.8 
1. 7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.6 
2.8 
2.7 
2.8 
2.9 
3.0 
3. 1 
3.2 

V 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Storage printout showing where the data was 
placed: 

V 
0000 0 
0000 A 0 

0 R ◊ 

BO 
AB◊ 

b ◊ 
Ab◊ 

0.10 RF◊ 

0.20 BF◊ 

0.30 Rf◊ 

0.40 Bf 0 

0.50 RE◊ 

0.60 BE◊ 

0.10 Ra◊ 

-0.80 Ba 0 

0.90 RD◊ 

1 .00 BD ◊ 
1 .10 Rd◊ 

1 .20 Bd ◊ 
1. 30 RC◊ 

1 .40 BC 0 

1. 50 Re◊ 

1 .60 Be◊ 

1. 70 F ◊ 

1 .80 AF◊ 

1 .90 f ◊ 

2.00 Af ◊ 

2.10 E ◊ 

2.20 AE ◊ 

2.30 a◊ 

2.40 Aa ◊ 

2.50 D◊ 

2.60 AD◊ 

2.70 d ◊ 

.2.80 Ad◊ 

2.90 co 
3.00 AC◊ 

3.10 C ◊ 

3.20 Ac O 



CALCULATION IN SCIENTIFIC NOTATION 

Scientific notation, in general, consists of spec
ifying a fixed point mantissa and a scaling factor 
expressed as some positive or negative power of 
the base 10. 

Examples: 

Scientific Notation 

12 .36 X lQ - IO = 
-2 .9979 X 101 

0 .009807 X 10° 

= 
= 

Fixed Point 
Decimal Equivalent 

0.000000001236 

-299790000.0 

0.009807 

Such notation is especially convenient in scien
tific and engineering calculations where it is desir
able to express quantities in some specific stan
dard unit, as for example: 6.6252 x 10-34 joule-sec; 
22.421 cm3/mole; 1.7589 x 1011 coulomb/kg. 

Computing machinery usually handles variables 
expressed in scientific notation by an analogous 
machine representation termed "floating poine·,. 
For ease of machine computation, however, the 
mantissa is usually ''normalized'', such that the 
first significant figure (bit on binary machines/ 
digit on decimal machines) in the mantissa occurs 
immediately after the decimal point. Thus, in 
the first examples above, we would have: 

Scientific Notation Floating Point 
(Normalized) 

12.36 X IQ - 10 = -8 1236 

-2.9979 X 101 = 9-29979 

0.009807 X 10° = -2 9807 
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The following routine will automatically take 
care of the normalization requirements, and will 
convert a number entered in Scientific notation 
in the units desired, to the machine floating 
point representation. Any P 603 floating point 
calculation, including those in the ROM, can 
then proceed with these floating point numbers 
as operands. Results of ROM floating point oper
ations are always given normalized. 

Sample run: 

s 
J. V 

a+ 12.36 s 
B t -10 s 
+ -8 123600000000000 a O 
s 
+ -2 .9979 s 
t 8 s 

B+ 9-299790000000000 a◊ 

I t 
a◊ 

0.009807 s 
0 s 

r ◊ 
-2 980700000000000 a O 

V 

/ V 



0 

0 



APPENDIX B: PROGRAMMING PERIPHERAL UNITS 
THROUGH STANDARD INTERFACE 

The P 603 can be equipped with an input-output 
adapter (optional), enabling the connection of pe
ripheral units (e.g. tape punch, punched tape 
reader, X - Y plotter, etc.), with IPSO interface. 
The P 603 is provided with a set of instructions 
which direct it to select any one out of four · 
input-output units, to carry out with it the ex
changl' of numeric or alpha-numeric data, to send 
it commands and to test its status. 
The following description refers specifically to 
the input-output operations; as a prerequisite for 
its understanding, general knowledge of the 
P 603 internal logic is supposed ( refer to the 
preceding sections of this manual). Input-output 
instructions are 2-character instructions, some
times requiring an additional prefix character. 
In the followirm, the sequence of characters form
ing an input or output instruction will be indi
cated in the following way: 

Address r unction 

: 

prefix character; if required 

I st character 

2nd character 

., I 
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SELECTION OF PERIPHERAL UNITS 

The selection of peripheral units is programmed 
by means of the following codes: 
- input units: (M), R, A, B 
- output units: C, D, E, F 

( M) stands for an address that is not explicitly 
coded (it is implied when no address is coded). 
The input and output sections of a combined 
input-output unit controller arc selected· with a 
pair of codes like ( M) and C, or R and D, etc. 
In the following, the symbol "Sel" indicates the 
part of the input-output instruction that is used 
as a unit selection code. 

, 



DATA TYPES AND FORMATS 

The computer can exchange, with its peripheral 
units, numeric and alphanumeric data and pro
gram blocks. A single datum is exchanged as 
the result of the execution of one input or output 
instruction; it is transmitted as a stream of ISO 
code characters. 
Transmission of a datum is started with its most 
significant characters ( that which would be print
ed to the left). In output operations data arc 
formatted, and in input operations they arc check
ed. according to the setting of the lower decimal 
u·heel and to the program length code (indicated 
as ''Lng·· and coded as in Table 2). 

Numeric dala 
Numeric data are stored in the computer regis
ters. wi-th algebraic sign and decimal point. 
Such data may have been keyed in on the com
puter's numeric keyboard. Alternatively, they may 
have been generated as program constants, or may 
be the result of arithmetic operations. 
The contents of a register can be sent to a periph
eral unit with an output operation, or can be 
replaced by a new datum, received by the com
puter in an input operation. Any register's con
tents can be sent to output, whereas only the M 
register can be used as an input register. 
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Alphanumeric data 
These are defined simply as character strings, 
having no specific meaning to the computer. A 
string cannot exceed 31 characters in length. 
Alphanumeric data can be stored in the computer 
registers. All characters found in columns 2, 3, 
4 and 5 of Table 1, which reproduces the ISO 
code character set, can be stored. 
Alphanumeric data may be generated as program 
constants, according to the rules given in the 
following. By means of the internal data transfor 
instructions ( i t t ), the alphanumeric data can 
be transferred from one register to another. They 
cannot be arithmetically operated or tested. 
It should be noted data including the figures 
0 - 9 can be held in the computer register in the 
form of either numeric or alphanumeric data. 
Arithmetic operations, however, can be carried 
out only on data in the numeric format. 
Alphanumeric data· can be exchanged with the 
input-output units much like numeric data; how
ever, due to their different internal coding, 
different input-output instructions are used for 
the two. A special case of alphanumeric datum, 
consisting of any single character of the ISO 
code, can be directly sent to output by the pro
gram without storing it in a register. In this 
way characters in the columns 0, 1, 6, 7 of 
Table 1 can be sent to output, despite the fact 
that they cannot be part of an alphanumeric 
datum. 
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Coding of alphanumeric constant• 

Coding of alphanumeric constants within a pro
gram is done in the following way: 
I. Coding must start with the instruction A- f. 

This gives the meaning of "constant" to the 
instructions that follow ( maximum 31 ); 

2. The constant is coded starting from the least 
significant character ( i. e. that which would 
be printed to the right); each character is 
represented by an instruction; 

3. Characters in columns 2, 3, 4 and S of Ta
ble 1 may be coded. This table shows how 
any character is coded like an instruction, 
composed of an address ( table column sym
bol) and a function ( table line symbol); 

4. The end of the constant is indicated by the 
special instruction "/ S". 

When the program is executed, the constant is 
generated in register M. 
A special use of alphanumeric constants is to 
build editing "masks" (see page 100). For this 
purpose, the ISO character ~ and the characters 
in co]umns 2 and 3 of table 1 can be used. 

Example 1 
A t Start constant 
E t 3 
E s 0 
E X ·6 Constant: P 603 
AW 
D s p 

I s End constant 

Example 2 

A f Start constant 
R * I 
D + T 
D + T 
R E 

Constant: OLIVETTI 
D X V 
R * I 
R V L 
R z 0 
I s End constant 

Program blocks 
Special instructions· for the input of program 
blocks arc provided. 



O,UTPUT INSTRUCTIONS 

These instructions are used to send to the output 
units numeric or alphanumeric data stored in the 
computer registers, or individual characters gen
erated bv the instructions themselves. 
A register can be addressed in certain output 
instructions in the direct or indirect way; indirect 
addressing, or addressing of certain registers, re
quires prefixing the instruction. 
The symbol "Reg" is used in the following to 
indicate the register address part of an output 
instruction. 
The output unit selection codes (C, D, E, F) are 
used in the output instructions. 

Numeric output with sign 

Prefix 
Reg ~ 

Sel Lng 

'·X'ith this instruction, the numeric constant of 
the addressed register is sent to the selected 
output unit. 
The number of decimals of the output datum is 
defined by the setting of the lower decimal wheel; 
excess decimals are ignored and lacking decimals 
are filled with "zeros". Exceptions to this rule 
are the output from the R register and the "actual 
format" output, in which the actual number of 
decimal digits of the datum, as it is stored within 
the computert is sent out. 
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The length code sets the length of the output 
datum, i.e. the number. of characters transmitted 
to the output unit. Lengths of 1 to 15 characters 
may be programmed. 
Where the datum to be transmitted, after the 
adjustment of the decimals, is longer than the 
programmed length, the computer stops with red 
light; no output is executed. 
Where the datum is shorter than the program 
length, it is completed with leading "space" ---, 
codes. L 
A datum can also be output in its "actual for .. 
mat", i. e. transmitting all its digits as they are 
stored and no additional character. To obtain this, 
the length code "S" must be programmed. 
The algebraic sign (" - " code for a negative 
sign, "space" code for a positive sign) is sent 
out after the least significant digit. 
The decimal point code (".") is sent out after 
the units digit only if decimals are to follow. The 
requested length does not take account of the 
sign and the decimal point, if any. 

Example 1 
Output of the contents of register M to the 
output unit E; programmed length 9 (correspond
ing to the length code * ). The instruction cod
ing is: 

._ 

E * 
If the register contains the number - 5, and the 
printing decimals wheel is set at 4, the following 
codes will be sent: 

SP SP SP SP 5 . 0 0 0 0 -
(9 codes plus decimal point and sign) 

If the decimals wheel is set at O, the codes sent 
will be as follows: 

SP SP SP SP SP SP SP SP 5 -

If the decimals wheel is set at 9 or more than 9, 
the computer will stop. 
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Example 2 
B S 
d +
C S 

Output of the contents of register Bd to the 
output unit C; actual format. 
Irrespective of the position of the lower decimal 
wheel, if Bd contains the number 3.1416, the 
following codes will be sent: 

3 . 1 4 1 6 SP 
The trailing "space" code represent~ the positive 
sign. 

Numeric output without sign 

(M)/ +

Sel Lng 

A/ +

Scl Lng 

Output of register M 

or: 

Output of register A 

This type of output can be carried out only from 
registers M and A. 
The output data format diflers from the one 
described above only in that it does not include 
a sign code. 

Example: 
(M) / +

F 

Output of the M register absolute value to the 
output unit F; programm~ length 5 ( correspond
ing to the length code - ). 
If the M register contains the number - 5.2 and 
the decimal wheel is set at 3, the following 
codes will be sent out: 

SP 5 . 2 0 0 

Numeric output with editing 

R s 
A/ +-

Sel Lng 

This instruction is used to output a numeric 
datum contained in register A, inserting punc
tuation symbols between its digits, so as to give 
the number a well readable format, such as 
1,233.27 or 8/12/68. 
The characters in columns 2 and 3 of the ISO 
code (see Table 1) may be used for this purpose; 
the symbols to be inserted must be put in the 
M register, as an alphanumeric datum ( ,,editing 
mask"). 
The mask is composed of @ codes and of codes 
from columns 2 and 3 of the ISO code. 

The datum contained in A is output without its 
sign and decimal point: ij such symbols are 
desired in the output format, they must be coded 
in proper positions of the mask. 
Lengths from 1 to 15 may be programmed; the 
"actual format" output is not used with this 
instruction. 
The instruction operates in this way. 



The number of decimals of the datum is adjusted 
to the decimal wheel setting. 
The length of the datum is then checked against 
the programmed length; if that is exceeded, the 
computer stops with red light; no outpu·t is 
executed. If the program length is not reached, 
leading "space" characters ·arc supplied to the 
datum. 
The rightmost character of the mask in M is 
then aligned with the units digit of the number 
in A. 
The digits of the number in A are output starting 
from left, the corresponding mask characters being 
examined one after each digit. 
If the mask character is @ or empty ( no mask 
or short mask), no punctuation character is sent 
out; if it is a punctuation character, it is sent 
out after the corresponding digit. However, any 
punctuation character corresponding to a non
significant digit of the number (leading "space") 
is replaced, in its turn, by a "space" code. Mask 
characters at the left of the leftmost data char
acter are ignored; they take no part in the 
operation. If decimals are requested, the decimal 
part of the number is sent out without taking 
the mask into account. 
The total number of characters output is equal 
to the programmed length, plus the number of 
punctuation characters included in the mask. 

Example 1 

R S 
a +-
C 

Numeric output with editing to the output unit 
C; programmed length 5 ( corresponding to the 
length code - ). 
Let's assume that the mask to be used is: 

@ @ • 

101 

This mask can be coded in to the program as 
follows: 

A t Start constant 

A y 

I s @, 

s ~ 
Constant 

A V , 

I s End constant 

A total of 7 characters ( programmed lerigth of 
5, plus 2 punctuation characters) are sent out. 

Assuming that the lower decimal wheel is set 
at 1, the output will take place as follows: 

contents of A codes sent out 

Example 2 

1024 . 3 1 , 024 . 3 
- 97 . 2 SP SP SP 97 . 2 

0 . 3 SP SP SP SP O . 3 
23521 stop, with red light 

R S 
a +
F X 

Numeric output with editing to the output unit 
F; programmed length 6 ( corresponding to the 
length code X). 
Let's assume that the mask to be used is: 

I @ I @ @ 

This mask can be coded into the program as 
follows: 

A t Start constant 
s @ 

s ~ 

A z I Constant 
s ~ 

A z I 
I s End constant 
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A total of 8 characters are sent out. 
Assuming that the lower decimal wheel is set 
at zero, if A contains the number 81168, the 
following output will take place: 

SP 8 / 11 / 68 

Alphanumeric output 

Prefix 

Reg +

SeJ/ Lng 

With this instruction, the alphanumeric contents 
of ·the addressed register is sent to the selected 
output unit. 
Programmed lengths may range from 1 to 10, or 
the actual format of the datum (length code "S") 
may be used. 

If a length ranging from 1 to 10 is used, and 
the datum is shorter than that, leading "space" 
codes are supplied to obtain the programmed 
length. 
If the length of the ·datum is greater than the 
programmed length, the computer stops with red 
light; no output is executed. 
The lower decimal wheel has no influence on 
alphanumeric output. 

Example 1 

Output of the contents of register f to the output 
unit C; programmed length 10 ( corresponding 
to the length code ~ ) . 
If register f contains the datum P-603, the fol
lowing codes will be sent out: 

SP SP SP SP SP P - 6 0 3 

Example 2 

I s 
c~ 
e S 

Output of the register indirectly addressed by 
the contents of register C to the output unit E; 
actual format. 
If the indirectly addressed register contains the 
datum OLIVETTI, the following will be sent 
out: 

OLIVETTI 

Single character output 

Sel/ S 

Char. Code 

With this instruction one ISO code character, 
coded in the second instruction character in accor
dance with table 2, is sent to the selected output 
unit. 

Example 1 

e S 
B ◊ 
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Table 2 

E-
::> 
Q.. 
E-
::> 
0 

E-
::> 
0.. z 

DATA LENGTH CODES 

Code Length 

( 1) s 0 

~ 1 

t 2 

i 3 

+ 4 

- ' X 6 

7 

◊ 8 

* 9 

+- 10 

v 11 

V 12 

w 13 

y 14 

z 1' 

Prefix 1st instr. 2nd instr. FUNCTION 

Reg - Sci Lng Numeric output with sign 

I - Sci Lng Numeric output without sign from M 
A/ - Sel Lng Numeric output without sign from A 

R s A/ - Sci Lng Numeric output with editing 

Reg - Sci/ Lng Alphanumeric output 
R s I - Sel Lng Output of NULL characters 
R s - Sel Lng Output of Space characters 

- Sel Lng Numeric input with length count ... Sci Lng Numeric input with length count - Sell Lng Alphanumeric input with length count 
A - Sci Lng Numeric input with length check 

• A - Sel Lng Numeric input with length check 
A ~ Sci Lna Alphanumeric input with length check 

( 1) In output, S = effective data length 

(2) n ~ 11 

137 

Data length Length to 
program 

n digits and sign n 
n digits without sign n 
n digits without sign n 
n digits n 

n characters n 
n characters n 

n characters n 

n digits and sign n 
n digits without sign n - 1 
n characters n - 1 (2) 

n digits and sign .n + 1 

n digits without sign n 

n characters it 



Table 3 

842/ 

0000 

0001 
0010 

0011 

0100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 

\ 

PROGRAM INPUT INSTRUCTION CODING 

Address 
ISO 

Characters Function 
ISO 

Characters 
- -- -

(M) (@) s 0 

I A 1 i 1 

R B 2 t 2 

R/ C 3 l 3 

A D 4 + 4 

A/ E 5 - 5 

B F 6 X 6 

B/ G 7 . 7 

C H 8 ◊ 8 

C/ I 9 * 9 

D J JO +-

D/ K -11 v ; 

E L 12 V < 
E/ M 13 w = 
F N 14 y > 
F/ 0 15 z ? 

I 

\ 



Transmission of the character "h" to the output 
unit E ( the character code for "h,, is B ◊ ). 

Example 2 
C S 

Transmission of control character LF ( line feed) 
to the output unit C ( the character code for 
LF is ( M) +-). 

Output of NULL characters 

R s 
I -

~ 

Sci Lng 

A number of I to 15 NULL characters, as spec
ified by the length code, is sent to the selected 
output unit. 

Example: 
R S 
.I +
D V 

12 NULL codes are sent to the output units D 
( the length code for 12 is V). 
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Output of space characters 

R s 
(M) ~ 

Sci Lng 

A number of 1 to 15 space characters, as spec
ified by the length code, is sent to the selected 
output unit. 

Example: 
R S 

+-
D t 

3 space codes are sent to the output unit D 
( the length code for 3 is l ). 
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INPUT INSTRUCTIONS 

The~e instructions direct the computer to receive 
numnic or alphanumeric data or program blocks 
from the input units. 
The end of an input operation is determined in 
one of two ways: 

by completion of the number of data characters 
specified in the input instruction by means of 
the length code; sequential program execution 
is then resumed; 

on the receipt of one of the following data 
separator codes: 

US: sequential program execution 1s resumed 

FS: this causes a jump to F /V 
GS: this causes a jump to F /W 

RS: this causes a jump to F /Y 

CAN, EM, ESC: these cause a jump to F /Z 

The data separator codes are not stored in the 
computer memory. 
Data received with the input instructions are put 
in the M register; the previous contents of M are 
cancelled and substituted by any new datum. 
It should be noted, however, that if no informa
tion characters are received in an input operation 
l case of a separator code only, or of a sign code 
with separator code in a numeric output), the 
contents of M are left unchanged. 
During a data input operation, reception of a 
SUB code cancels the M register contents (i .e. 
the digits already received); the input operation 
is then restarted from the beginning by the com
puter. The DEL code and all other ISO control 
codes not previously mentioned ( columns O and 
1 of table 1) are jgnored by the computer. 
The input unit selection codes ( (M), R, A, B) 
are used in the input instructions . 
When an error is detected during an input oper
ation, an error _condition is set, but the computer 
continues to accept characters until an end con-

dition occurs. If a SUB code is received before 
this point, the M register is cleared and input 
is restarted: the l·rror condition is cleared . 1\t 

the end of an input operation, the computer 
stops with red light, if the error condition is set. 

Numeric input up to data separlltor 

A number up to 31 digits long, plus the decimal 
point and sign codes, is received from the selected 
input unit and put in the M register. 
Input is ended at the reception of a data sepa
rator character. 
If more than 31 digits are received before the 
separator character, the error condition is set. 
During numeric input, the following codes are 
accepted: 
- Figures O to 9; 
- A + or - sign code ( preceding of following 

the datum); 

- A decimal separator code (. or , ); 

- Space codes are accepted and added to the 
length counts in the place of a positive sign 
or of leading non-significant digits; they are 
ignored when they cannot be interpreted in 
such ways ( e.g. within a number); 

- With the exception of + and -- all other 
codes of column 2 are treated like the space 
code; 

Codes < : ; ? , should not he 11sed · 
they generate invalid digit codes which arc stnr'. 
ed in the input register; 



The codes in columns 4, 5, 6 and 7 of Ta
ble 1 ( except for DEL) set the error condition. 

Exam pit?: 
A+
v s 

Numeric input up to data separator from the 
input unit (M). 

Nltmeric i11put u;ith length count 

(M) +

Sci Ln 

The operation is similar to that described above, 
except that input ends after the pr_ogrammed 
number of characters have been received; a sepa
rator code, if received, causes an earlier end. 
The length count includes: the numeric digits; 
the leading space codes ( if any) and the sign 
code ( if any). 
The decimal point ( if any) is not computed in 
the length count. 
Lengths of 1 to 16 characters including the sign 
\if present) may be obtained (see table 2). 

Example: 
To input a datum with a format like: 
SP SP 1 2 3 . 5 -, not followed by a data 
separator code, from the input unit R, the follow
ing instruction is used ( the length code for 
6 plus sign is X). 

+-

RX 

Numeric ·input with length check 

~ 
lE:!il 

10'.5 

The operation is similar to that described under 
"Numeric input up to data separator" except that 
if the datum, including its numeric digits, leading 
spaces ( if any) and sign code, exceeds the pro
grammed length, the error condition is set-. 
The decimal point ( if any) is not computed in 
the length count. 
Lengths of 1 to 15 characters can be programm
ed. 

Example: 
A ~ 

◊ 

Numeric input with length check from the input 
unit M; programmed length 8 (corresponding to 
the length code ◊ ). 
The datum received must be closed by a data 
separator code; if the datum is longer than 8 
characters and includes no SUB character, the 
computer stops with red light. 
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Alphanumeric input up to data separator 

~ 
~ 

An alphanumeric datum up to 31 characte~s long, 
followed by a data separator code, is received 
from the selected input unit and put in the M 
register. 
If more than 3 J characters are received before 
the separator character, the error condition is set. 
During an alphanumeric input, the computer ac
cepts and stores aJJ codes of columns 2, 3, · 4 
and 5 of the ISO code (Table 1 ); codes of 
columns 6 and 7 ( lower case letters) are accepted 
but stored as the corresponding codes of columns 
➔ and 5 (upper case letters). 

Example: 
A .-
a S 

Alphanumeric input up to a data separator from 
the input unit A. 

Alphanumeric input with length count 

The operation is similar to that described above, 
except that input ends after the programmed 
number of characters; a separator code, if receiv- . 
ed, causes an earlier end. 
Lengths of 1 to 11 characters may be obtained 
( see table 2 ). 

Example: 

r * 
Alphanumeric input with length count from the 
input unit R; programmed length IO ( correspond
ing to the length code * ). 



Pro gram input 

~ 
~ 

~ 
~ 

( equivalent to 
first card side 
loading) 

( equivalent to 
second card side 
loading) 

These instructions are used to· input a string of 
ISO characters from the selected input unit. 
These are converted to program instructions and 
loaded sequentially in the computer memory, in 
the same way as when a program is read from 
a magnetic card. 
Loading may take place starting from the origin 
of the memory area corresponding to the first 
side of a card (registers P 1, P 2, P 3, ... ) or 
the second side (registers RD, RC, F, ... ). 
Each character received is translated into an in
struction address or function, with the correspon
dence shown in table 3. 
A pair of characters is required to code a com
plete instruction. 
The input is ended by a data separator code 
which stops the program loading and restarts the 
program execution; control may be passed to 
the program just loaded. The memory areas not 
replaced by the new program are left unchanged. 
The code SUB is ignored in Program Input. 

Note 
No special instruction is provided for the outpui 
of programs. However, programs can be recorded 
on external media using the alphanumeric output 
instruction, and the control of a service program. 

10/ 

Example: 
Loading, starting from register RD, of a program 
from the input unit (M). 

F +-
S 

If the string O < ··· FS is read, the program 
F / V ... is loaded and control is passed to its 
first instruction ( the data separator FS causes a 
jump to F / V). 



OTHER INSTRUCTIONS 

Command to a peripheral unit 

~ 
~ 

This instruction is used to send a selection with 
a command code to any of the peripheral units, 
so as to: 

- direct the peripheral unit to execute a certain 
function, or: · 

- preset a peripheral unit operating mode, or: 
- select a meaning for the peripheral unit con-

dition (when it can have more than one mean
ing), or: 

- simply select the peripheral unit to enable test-
ing its condition. 

"_Com" is any one out of the 16 possible func
tion codes, used to command different functions 
of the peripheral unit. The list and meaning of 
the acceptable command codes depends upon the 
type of peripheral unit selected. 

Jump on peripheral unit condition 

[CD 
~ 

A jump instruction prefixed by BS is conditioned 
upon a condition of the peripheral unit selected 
by the last preceding input-output instruction. 
The meaning of the condition tested depends 
upon the type of peripheral unit and possibly on 
the late operations executed by the unit itself. 

0 



APPENDIX C: PROGRAMMING THE MLU IOO TAPE CARTRIDGE 

0 

0 

0 
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IM A R B 11 C D E F 11 RC RD RE RFI I P4 P3 P2 

Zone 4 Zone 3 
( not available 

\ for MLU 600 use) 

Track 1 ( 2ss I OJ 
TracJc 2 DJ OD 
Track 3 cm @] 
Track 4 O!] @] 
Track .5 cm ~ 
Track 6 ~ @] 
Track 7 O?J @] 

Zone 2 Zone 1 

t I 
ONE BLOCK 

128 Instructions 
or 

4 Registers of 30 digits each 
or 

8 Data words of 15 digits each 
or 

16 Data words of 7 digits each 

r.~ G QJ 
[!] @] OJ 
~ ~ 0 
[EJ ~ ~ 
~ ~ [2iJ 

G 
OD 
0 
~ 
~ 

~ 0 0 - ~ 

~ ~ ~ 0 

56 Blocks available on tape· length of 8 Blocks/Track 

Pl 

CD DJ 
~ [E] 
~ ~ 
~ ~ 
~ ~ 
~ GJ 
~ [}D 



The P 603 can be fitted (optional) with the 
MLU 600 Magnetic Tape Cartridge Unit to pro
vide a random access type of external storage. 
A special interface circuit card, different from 
the IPSO interface, is required for this connec
tion. The magnetic recording surface is on. an 
endless loop of magnetic tape within the car
tridge. The tape cartridges themselves are inter
changeable. 
The MLU 600 serves a purpose analogous to a 
large number of magnetic cards which are auto
matically accessible in any order. Data and/ or 
program instructions can be recorded onto or read 
from the tape loop in addressable blocks, each 
block equivalent to four ( 4) P 603 registers. 
Within the Main Memory of the P .603 the four
register groups are termed zones, each zone can 
be copied on or replaced by any block on the 
tape loop. The addresses of these blocks are ' 
interlaced among seven (7) tracks on the tape 
loop, and three ( 3) different lengths of tape loop 
are available: 8, 16 and 32 blocks/track. Total 
tape capacity depends upon the length of tape 
loop. 

BLOCKS/TRACK 8 16 32 

Total Blocks 56 112 224 

Total Registers 224 448 896 
(Data words of 
30 digits) 

Total Characters 7,168 14,336 28,672 
I (32 instructions or 

char. per register) 

Note that since registers may be subdivided we 
could also obtain as many as 1,792 data words 
of 15 digits or 3,584 data words of 7 digits, 
using the 32 block/track tape length. 

Actually, any data configuration can be recorded 
or read, including instructions packed behind 
data (see page 12). 
The address schemes for locating the blocks on 
the tape loop are given in Table 5. 
The program instructions provided for using the 
MLU 600 are of two types: 
- Instructions for · Searching Block 
- Instructions for Reading/Recording 
The instructions of the first type positions the 
tape loop at the desired block, while the instruc
tions of the second type are used for transferring 
data and/ or instructions between the tape loop 
and the Main Memory of the P 603. 

Depressing the General Reset Key on the P 603 
causes the MLU 600 tape loop to move forward 
one consecutive address. 
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SEARCH BLOCK 

This instruction positions the tape loop at the 
block addressed. For example, if block 2_5 is 
addressed in this instruction, its execution will 
position the tape loop so that block 25 will be 
the block operated upon in the next Read or 
Record instruction. If the next SEARCH BLOCK 
instruction addresses a block on the same column 
but different track, then a complete revolution 
of the tape loop will take place and the newly 
addressed block will be the address of the next 
Read or Record instruction. If the last SEARCH 
BLOCK instruction has not been followed by a 
READ or RECORD instruction, thus the next 
· SEARCH BLOCK instruction refers to the next 
consecutive address, or a block on the same 
column as the next consecutive address, then 
minimum tape movement will take place since the 
tape moves in increments of two block lengths. 

Direct Address 
SEARCH BLOCK with direct address is accom
plished by the instruction CS followed by a 
character code specifying the block. 

~ 
~ 

Examples: 
Search Block 

5 

~ 

ITTI 

first character 

second character (Blk represents 
the address code as shown in 
Table 4) 

Search Block 
24 

~ 
Search Block 

178 

~ 
~ 

It should be noted that the Table gives codes 
only for block addresses· O - 215. Block addresses 
greater than 215 must be indirectly addresse?. 
The instructions CS, when used manually, will 
cause a SEARCH BLOCK instruction to be exe
cuted, addressing block 0. 

Indirect Address 
SEARCH BLOCK with indirect addressing is 
accomplished by using the prefix / S before 
the CS. 

cz=:D first character 

~ second character 

In this case the integer part of the contents of 
the accumulator is used as the address of the 
block. 

Example: if the contents of the accumulator are 
either 17 or 17 .586, the instructions 

I s 
C S 

search block 1 7. 
Indirect Addressing may be used for any tape 
block desired and may also be used manually. 

0 

( ' 



READ INSTRUCTIONS 
These instructions tr~nsfer data and/or instruc
tions from the tape loop and the three zones 
(1, 2, 3 ) of main memory of the P 603. 
The contents of the block on tape are not destroy
ed. After the Read is executed the tape will be 
posi tioncd and readied for the next consecutive 
address. 

There are three Read instructions: 

READ into Zone 1 I ! (registers Pl, P2, ·P3, P4) 

l READ into Zone 2 
r ( registers RF, RE, RD, RC) 

i READ into Zone 3 • (registers F, E, D, C) 

In the diagram on page 11 0 the registers in each 
zone arc shown reading from right to left. 

Exam pie: the instructions sequence 

C S J C ! Search block 12 

r + } Read into Zone 2 
transfers t?e contents of block 35 from the tape 
to the registers Pl, P2, P3, P4. After execution 
block 13 will be taken as the address for the 
next Read or Record instruction if no other 
Search Block instruc·tion is given. 

I I 3 

RECORD INSTRUCTIONS 

These instructions transfer data and/ or instruc
tions from one of the · three zones of main memory 
in the P 603 to the block on the tape loop 
previously addressed by the last Search Block 
instruction or the block bearing the address con
secutive to the one of the block last operated 
upon. The contents of the zone in the P 603 are 
not destroyed. After execution the tape will be 
positioned and readied for the next consecutive 
block. 

The three record instructions are: 

I 

r 

a 

t 

t 

t 

RECORD from Zone 1 
(registers Pl, P2, P3, P4) 

RECORD from Zone 2 
(registers RF, RE, RD, RC) 

RECORD from Zone 3 
(registers F, E, D, C) 

Example: the instruction 

C S J f S S_earch Block 13 5 

a t } Record from Zone 3 
transfers the contents of zone 3 ( registers C, D, 
E, F) of main memory to block 135 on the tape 
loop. After execution block 136 will be taken as 
the address of the next read or record instruction. 

Note 
a) • As indicated above, the execution of a Read 
and Record instruction leaves the tape readied 
for Reading or Recording the block immediately 
following in numerical value the one just oper
ated upon. It is thus possible to operate on 
consecutive blocks without addressing each one. 



114 

Example: if the contents of A are 10, the instruc
tions 

I s } Search Block with 
C s Indirect Addressing 

I t 
r t 
a .i 

result in the following functions performed in 
this order: 
1. Search Block 10 
2. Transfer the contents of zone 1 to block 10 
3. Transfer the contents of zone 2 to block 11 
4. Transfer the contents of block 12 to zone 3 

b) • When the Search Block instruction is en
countered in a program, the program continues 
concurrently with the tape movement. However, 
the program will be halted if another instruction 
regarding the tape loop occurs before the first 
tape movement is terminated. After this occurs, 
the program resumes. 

c) • When a Read or Record instruction operates 
on the same zone in which the instruction resides, 
program control returns to the first instruction in 
program register Pl. 
For example, during the execution of a program 
contained in the first zone of memory, the instnic
tion ,,/ i" (Read into zone 1) is encountered: A 
block of instructions is thus transferred to the 
first zone of memory, substituting the program 
that was being executed. After the reading is 
completed, program control goes to the new 
instruction read into the first position of Pl. 

d) · All blocks contain 128 positions. However, 
the instruction ~, / V,, ( end of program loading) 
may be used to terminate the reading of a block, 

thus protecting the following positions m the 
main memory. . 
The use of this instruction requires some careful 
consideration. however. It must appear in a mem
ory position that is a multiple of four ( 4th 
position in a zone, 8th position in a zone, etc.). 
When recorded onto the tape loop from main 
memory this instruction causes cancellation of all 
block positions after the /V. A cancelled position 
is a "blank" rather than an "S" to that when 
Re-Read into main memory from the tape loop, 
the ,, / V" will be properly read but no following 
position in main memory will be affected. Thus, 
although different in operational detail, the /V 
instruction acts effectively the same as with mag
netic cards. 
If the /V instruction is not in a main memory 
position that is a multiple of four the following 
conditions obtain: 

- /V in odd position: 
the function of this instruction is not recog
nized when read from the tape loop. 
In fact it does not cause cancellation of fol
lowing block positions when recorded onto the 
tape loop. 

/V in even pos1uon not a multiple of four: 
during a read from the tape loop the Error 
light on the P 603 will be lit and the pro
gram halted. 
Subsequent Reads will also result in the P 603 
Error light. When recorded onto the tape loop, 
following block positions are not affected. 

It should be particularly noted that if a /V· is 
used in the last ( 32nd) position of a register then 
this will not be an· "S" .Consequently any clear 
( *) instruction referring to any quarter part of 
that register will cancel the entire register, includ
ing the /V. 

I 

0 



OPERA TING TIMES 

The time for reading or recording one block is 
0.6 sec. 
The time for searching a block depends on the 
length of the tape loop: 

8 blocks/track 0.9 - 2.4 sec 
16 blocks/track 0.9 - 4.8 sec 
32 blocks/track 0.9 - 9.7 sec 

The minimum times occur for consecutive blocks 
or blocks equal to the next consecutive block plus 
a multiple of the number of blocks/track, if such 
a block exists. · 

The maximum times occur for blocks equal to 
. the block last operated upon plus a multiple of 
the number of blocks/track if such a block exists. 
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SERVICE ROUTINES 

The following routines -are provided to assist the 
user in basic utility functions of the MLU 600. 
These can be used as they stand or as the basis 
of sophisticated systems which would require 
more elaborate and specially designed routines 
embedded within the system programs. 

Service Routine No. 1: Starting a Program Re
corded on the Tape Cartridge. 

This routine, requiring only three instructions, 
can best be executed manually: 
1. Enter on the keyboard the address of the block 

in which the desired program is recorded, and 
depress i. 

2. Manually execute the instructions 

[I] 
( If the address of the block is "O", the prefix 
/ S can be omitted). 



116 

Service Routine No. 2: Transferring a Program 
from Magnetic Card to the Tape Cartridge. 

This routine serves to transfer onto tape car
tridge one or more programs recorded on mag
netic cards. Each card can contain a maximum 
of 128 instructions recorded in zone 1 (registers 
Pl, P2, P3 and P4) and may not employ the 
Labels R/V, R/W or R/Y, since these arc used 
in the service program. 
The service program must be recorded with bot~ 
the RECORD PROG and SECOND SIDE 
switches depressed, in which case ·it will occupy 
register RD in the main memory. 

0 perating Procedure 

1. Depress RV. 
2. Insert the first card, enter on the keyboard 

the address of the block desired and depress 
S ( If no address is given, the block address 
"O" is assumed). 

3. Continue step 2 for each card. (If no address 
is given the block address assumed is the next 
consecutive block to that of the preceding 
card). 
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-Service Routine No. 3: Recording Data onto the 
Tape Cartridge. 

This routine provides for the entry of data be
tween l and 15 numeric digits into zone 3 {reg
isters C, C/, D, D/, E, E/, F and F / in suc
cession). When filled, this zone is then recorded 
onto the tape cartridge at whatever address 
desired. The service program must be recorded in 
main memory in registers Pl and P2. 

0 perating Procedure 

1. Depress V. 
2. Enter the address of the block desired and 

depress S ( if no address is given, the first 
block will be "O"; subsequent blocks will be 
consecutive addresses). 

3. Enter the eight data, depressing S after each. 
After the eighth datum, the machine will print 
the address of the current block and halt. 

4. Repeat steps 2 and 3 for the rest of the data 
in the file to be recorded. 

Note 
To record onto the tape cartridge less than eight 
data per block, depress Z after the last datum in 
that block. Then return to step 3. 
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Service Routine No. 4: Printing Data from the 
Tape Cartridge. 

This routine may be used to print data recorded · 
on the tape loop using Service Routine No. 3 
(i.e., eight data per block, each data occupying a 
half register). The blocks are read sequentially 
or via manual addressing. 

0 perating Procedure 

1. Depress V. 
2. Enter the address of the block desired and 

depress S. (Block "O" is assumed if none is 
given). · 

3. The data are printed. Repeat step 2 for each 
other block desired. If no block address is 
given consecutive blocks will be printed. 

, 

P1 P2 

* dJ, 
/W + 
s t 
J, w 

/S 
cs 
et 
B◊ 

r◊ 

At 
dJ, 
bt 

• ,l, 
/Y 
/S 
b◊ 

At 
0-
r J, 

,l. 
b-
RS 

z 
At 
dt 

,l, 
b+ 
bt 

y 

/Z 
r◊ 

B J, 
At 

0 



Servfre RoMline ;No. -1/acanng the Tape Car. 
tridge. '--"""" 

Operating P,o,ed11,e 

1. Depress V 
2. Enter the number of blocks/track (8, 16,. or 

32) and depress S. 
3. The machine clears progressively all the blocks 

on the tape. 
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Service Routine No. 6: Tape Loop Diagnostic 
Routine. 

The routine consists of two parts that can be 
used separately or in sequence. 
- First Part - Tests the track addresses. 
- Second Part - Tests the validity of the blocks. 

0 perating Procedure 

Testing Track Addresses: 
1 . Depress V. 
2. Enter the tape length (8, 16 or 32 blocks/ 

. track). 
3 . Depress S as many times as there arc blocks 

per track. If the tracks are regular, the ma
chine will interline and halt at the termina
tion of the test. 
If the addresses are not regular, after one of 
the depressions of S the error light on the 
MLU 600 tape unit will light. 

Tes ting Validity of the Blocks. 
1. Enter the number of blocks/track (8, 16 or 

32 ). This operation can be omitted if the first 
part of the program has just been used. 

2. Depress Y. 
The machine reads sequentially all blocks. 

After the last block, the machine interlines 
and halts. If a non-valid block is found, the 
program will halt with a red light on both 
P 603 and MLU unit. In this case: 
- Depress Keyboard Clear; 
- Depress Z. The machine will print the 

number of the non-valid block and will con
tinue the test for successive blocks. 
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TESTS AND ERROR CONDITIONS 

• 
While the tape unit is functioning the following 
error conditions may occur: 

a) Alteration of track addresses. 
When searching, reading or recording a block, 
whose address is not recognizable, the search
ing is carried out three times. After the third 
attempt, the tape comes to a halt and an error 
light is lit only on the tape unit; this error 
light can be subsequently removed by a com
mand given to the tape unit. 

b) Faulty recording of the contents of a block. 
If a block, whose contents have not been -
recorded correctly, is read, the reading is re
peated three times, the block will be searched 
anew at each attempt. After the third attempt 
at reading, the tape comes to a halt and an 
error light is lit either on the tape unit or on 
the P 603. 

c) Searching a non-existent block. 
Addressing a number not corresponding to any 
block on the tape loop results in the tape 
searching an incorrect but valid address. 

d) Exceeding Highest Block Address. 
If a Read or Record instruction is given after 
the reading or recording of the last tape block 
and before another valid search instruction, an 
incorrect but valid address will be searched. 

.. 
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The correction procedure to be used depends 
upon the nature of ~he problem being dealt with . 

Generally speaking, it can be said that: 
- in the c,se of a) the cartridge should be re

placed; 
- in the case of b) the block in question should 

be re-recorded; 
- cases c) and d) ref er to programming errors 

which should be traced and corrected. 
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APPENDIX D: INSTRUCTION SET AND TABLES 
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CONTENTS 

SECTION ZONE REGISTER DESIGNATION 
DIRECT INDIRECT OF BASE PROGRAM 

ADDRESS ADDRESS REGISTER INSTRUCTI~ 

Pl Pl 

1 1 
P2 P2 
P3 P3 
P4 P4 128 

·1st part RF RS F R/S F 31 
2nd part BF BS F B/S F 30 

1 .. 2 RF 3.rd part RF/ RS F/ R/S Fl 29 
4th part BF/ BS Fl BIS Fl · 28 160 

1st part RE RS E R/S E 27 
2nd part BE BS E B/S E 26 

1 2 RE 3rd part RE/ RS E/ R/S E/ 25 
4th part BE/ BS E/ B/S E/ 24 192 

1st part RD RS D R/S D 23 

2 2 
2nd part BO BSD B/S D 22 

RD 3rd part RD/ RS D/ R/S DI 21 
4th part BO/ BS DI B/S DI 20 224 

1st part RC RSC R/S C 19 

2 2 RC 
2nd part BC BS C B/S C 18 
3rd part RC/ RS Cl R/S C/ 17 
4th part BC/ BS C/ BIS Cl 16 256 

l st part F F IS F 15 

2 
2nd part AF AS F A/S F 14 

3 F 3rd part Fl Fl IS Fl 13 
4th part AF/ AS Fl A/S Fl 12 288 

1st part E E /S E 11 

2 
2nd part AE ASE A/SE 10 

3 E 3rd part E/ E/ IS El 9 
4th part AE/ ASE/ A/S El 8 320 

1st part D D /S D 7 
2nd part AD AS D A/SD 6 

2 3 D 3rd part DI DI IS DI 5 
4th part AD/ . AS DI A/S DI 4 352 

1st part C C IS C 3 
2nd part AC AS C A/SC 2 

2 3 C 3rd part Cl Cl IS Cl 1 
4th part AC/ AS Cl A/S Cl 0 384 

'1st part B B /S B 
2nd part AB AS B A/S B 

B 3rd part B/ B/ /S B/ 
4th part AB/ AS B/ A/S B/ 

R R R /S R 
A A A /S A 
M M (M) /S (M) 
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□ + 

□ -
□ X 

0-+-v 
AV 

/ X 

/-+-

A l 

A t 

ARITHMETIC OPERATIONS 

Add O to A 

Subtract D from A 

Multiply A by 0 
Divide A by 0 
S'-:luarc root of M 

Slptarc root of A 

Percent multiplication 

Integer division 

Absolute v.1lue of A 

Change sign of A 

D - any direct or indirect register address 

DATA TRANSFER OPERATIONS 

A t Transfer M to A 
A l Transfer A to A 

l Transfer M to A 

~ l Exchange ~ with A 

t Exchange M with A 

I l Join integer part of M 
with decimal part of A 

R/ t Separate A : in tegcr part in M 
decimal part in A 

~ = any direct or indirect register address. 
excluding M or A 

, 

0 
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• 

• 
JUMP OPERATIONS 

V Jump to first program instruction (PI) 

w Jump to/ W 
y Jump to/ Y 

z Jump to I Z 

" V Jump to\] IV 

" w Jump to\] I W 

" 
y Jump to\]/ Y 

" z Jump to '\JI Z 

'\J ::; A-B-C-D-E-F-R 

SUBROUTINE CALL 

C v' 
D v Instruction to jump 
E ' to the subroutine label V 

F v' 

Cl V 
DI J Label to begin and 
El v to end the subroutine sequence 

· Fl J 
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I 

CONDITIONAL JUMPS 

Prefix followed by a jump instruction 

A s Jump if A > 0 

R s Jump if A =0 

I . s Jump if sense switch Mis ON 

A/ s Jump if sense switch A is ON 

R/ s Jump if sense switch R is ON 

B s Juml ?n peripheral unit 
con 1t1on 

SET SENSE SWITCHES 

I + Sense switch M ON 

A/ + Sense switch A ON 

R/ + Sense switch R ON 

I - Sense switch M OFF 

A/ Sense switch A OFF --
R/ - Sense switch R OFF 0 
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t. 

GENERAL OPERATIONS 

s Start - Stop 

□ ◊ Print register 

RI ◊ Interline 

□ * Clear register 

Al * Clear zone J (Registers C-D-E-F) 

RI * Clear zone 2 (Registers RC-RD-RE-RF) 

I V End of program loading (memory protection) 

□ = any direct or indirect register address 

FLOATING POINT OPERATIONS 

Al --t- Normalize A 

I l Join exponent and mantissa 

Al X Shift left or right 

R/ t Separate exponent and mantissa 

Al l Change sign of mantissa 

·/ ◊ Print flo,1ting point from M 

Al ◊ Print floating point from A 
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,. 

I 

READ ONLY MEMORY (optional on P 603) 

Prefix to call a ROM subroutine : I * 

ROM routine 
Jump 

Argument Result 
Registers 

required used 
I 

Log10x y 

A A 
M, A, R, B. 

Ln X AY Bl 

10x z 
A 

mantissa in A M,A, R,B. 

ex AZ exponent in M Bl 

Ln 10 AV 
M 

n/2 AW 

sen x RV A (radiants) A 

RW A (radiants) A 
M,A,R,B 

COS X 

Tg X RY A (radiants) A 

Arctg x RZ A A (radiants) 
M,A, R,B, 

Bl . 

+ BV first operand 

floating - BW in B M.A. R, B, 

point BY second operand A Bl X 
in A 

-+- BZ 

0 
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TYPEWRITER OPERATIONS 

DATA 
Sec output instructions 

C = output to typewriter 
OUTPUT 

• E = output to typewriter and tape punch 

DATA See input instructions 

INPUT M = input from typewriter 

COMMANDS 

Prefix Instructions FUNCTION 

R/ .. C t Carriage return with interline 

R/ - C X Carriage return wich~ut interline 

R/ - C l Partial carriage return and interline 

R/ - C ~ Tabulation 

R/ - C + Tah settin~ 

R/ - C - Tab clearin~ 

R/ - C ◊ Print in red 

R/ - C V Print with zero protection 

R/ - C w Print with asterisk protection 

R/ - C - Print in red, 

v carriage return and interline 

R/ - C Print in red, 
partial carriage return and interline 

R / . - C • Print in red and tabulation 

R/ - C ~ Alphabetic keyboard release (without storage) 

-
B s Jump Jump for S 1 

B - (M} s Reading from card into first memory section 
(Pl - P2 - P3 - P4 - RF - RE) 

F - (M} s Reading from card into second memory section 
(RD - RC - F - E - D - C) 

R - (M) s Recording from first memory section onto card 
(Pl - P2 - P3 - P4 - RF - RE) 

D - (M) s Recording from second memory section onto card 
(RD - RC - F - E - D - C) 
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• 

• 
OUTPUT INSTRUCTIONS 

Reg any direct or indirect register address 

Sel output units C - D - E - F 

Lng data length codes (Table 2) 

Prefix 1st instr. 2nd instr. FUNCTION 

Reg - Scl Lng Numeric output with sign 

I - Sd Lng Numeric output without sign from M 

A/ - Sel Lng Numeric output without sign from A 

R s A/ - Sci Lng Numeric output with -editing 

Reg - Se)/ Lng Alphanumeric output 

Sel / s Code Single character output 

R s I - Sel Lng Output of NUL characters 

R s - Sel Lng Output of space characters 

R +- Sel s Program output 1st side 

P 1 - P2 - P3 - P4 - RF - RE 

D +- Sel · S Program output 2nd side 

RD - RC - F - E - D - C .. 
-

Code = see table 1 

~ 



INSTRUCTIONS FOR MLU 600 

Prefix 1st instr. 2nd instr. 

C s Address 

I s C -., ~ 

R/ ~ 

A/ ~ 

I t 

R/ t 

A/ t 

Zone 1 = Pl - P2 - P3 - P4 

Zone 2 = RF - Rf.. - RD - RC 

Zone 3 = F - E - D - C 

Block addresses = see table 4 

s 

~ 
I .S 
C. s 
I ~ 

FUNCTION 

Direct Address 

Indirect Address 

Read in to zone 1 

Read into zone 2 

Read in to zone 3 

Record from zone 

Record from zone 

Record from zone 

~ e_a.,o\ 61 Oc. 

\ \o \ 5:...-

~ C ""D'Y'. 
U:> 0 3 

'<'ite ~ , 
,'fo-M \ ~~ 

" c.. -n O '\"\ 

to bto~~ 
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Table 1 

-· • • 
'""f-. : . ~~,~ . . • • ..._ .. 

-. .,. 
,fl • 

~ • 
~ ... . " . 

• 

I 

I 
ISO CODE 

-♦ 
\ . 

0 1 2 3 4 ' 6 '. 7 
,~ 

(M) C A E R D B F .~...., . 
s NUL OLE l Space 0 @ • p ' p 

Jt! J SOH OCl ! 1 A Q a q 
• 

rf~tv " • R b 

~~ L 
STX DC2 2 B r 

.. 
i ETX OCJ "' 3 . , C s C s \ 

"\ 

+ EOT ' OC4 • 4 D r d t 

/ 
- ENQ NAK 9f, ' E, u C u 

X ACK SYN & 6 F· V f V 

1 

+ BEL ETB , '7 G ,, w g w .. I • 

◊ BS CAN ( 
' 

• 8 H X h X 

. 
* 

. HT EM ) 9 I y i ., 

+- LF SUB * : 1' • ◄' z j z . ._ 

v I .. •<,Iii VT ESC + ; I{ • 
[ . k ( . .. 

V FF FS < L \ l I , I . 
w CR GS - = Ji M ] m -I 

h .,. 
' ... 

y so RS f > N 
... . .... n -

' i 

z SI us I ? 

' 
0 - 0 DEL 

- 0 . 0 
,,c 



INPUT INSTRUCTIONS 

Sci input units = M-A-R-B 

Lng data length codes (Table 2) 

1st instr. 2nd instr. FUNCTION 

A •- Scl s Numeric input up to data separator 

♦- Sci Lr•g Numeric i_nput with length count 

A ♦- Sci Lng Numeric input with length check 

A ♦- Sci/ s Alphanumeric input up to data separator 

♦- Sci/ Lng Alphanumeric input with length count 

A ... Sell Lng Alphanumeric length check 

. 
B ♦- Se} S . Program input (1st side) 

Pl - P2 - P3 - P4 - RF - RE 

F ♦- Sel s Program input ( 2nd side) 
RD-RC-F-E-O-C 

Separators 

US - end of input: sequential program execution is resumed 

FS = end of input; program jumps to F /V 

GS = end of input; program jumps to F/W 

RS = end of input: program jumps to F /Y 

CAN-EM:ESC = end of input; program jumps to F/Z 

Program input = for instruction coding, see table 3 

• • ' tl 
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' 
COMMAND TO A PERIPHERAL UNIT 

Prefix Instruction FUNCTION 

R/ ._ Sci Com · The meaning of the command depends upon 
the type of peripheral unit selected 

Sci = M-A-R-B for input 

C-D-E-F for output 
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