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PREFACE

This | ins the infor quired to operate
9101A Extended Memory. Instructions conceming the ope
tion of the calculator are mentioned only when they afiect
S101A or in the ples of 9101A operat) This manual
does not attempt to teach calculator operation and sssumes
the operator |s already familiar with the operation of his calcu-
lator. For calculator operating information, please consult the
calculator op g | supplied with the calculiator.
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GENERAL INFORMATION

The 9101A Extended Memory attaches to the Model 9100 (A or
B) Calculator and provides 248 additional registers of memory.
Similar in configuration to the registers in the calculator, these

g can date either 3,472 program steps or 248
constants or a combination of both (14 program steps being
used for each constant storad).

The usefulness of the 91014 is further extended by its indiract
arithmetic capability; in this mode, the contents of the Y regis-
ter can be added to, sub d from, multiplied by, or divided
into the contents of any 9101A register specified by the con-
tents of the X register, the result of each operation s auto-
matically stored in the 9101A.

The 9101A also has subprogram capability. In this mode the
progr in operation calls ther program. When that pro-
gram has finished, control is returned to the calling program.
This feature of the 9101A gives the 9100A s capability similar
to the subroutine feature of the 91008.

CAUTION
CONSULT THE TURN-ON INSTRUCTIONS
;m:m APPLYING POWER TO THE

mumnm i:‘?gblel. ol iiaes
B O
PART NO.  QUANTITY DESCRIPTION
09101-90001 2 Operating Manual
0910190002 1 Program Library
0910190003 1 Memory Map Pad
09101-90004 1 Magnetic Program Card con-
taining the Diagnostic Pro.
gram.
81201378 1 Pawer Cord
21400092 1 Lamp5V.06A
21100312 1 Fuse 1A 250V
21100202* 2 Fuse .5A 250V
*Used for 230 line voltage operation,

DESCRIPTION

ACCESSORIES
EQUIPMENT
SUPPLIED

GENERAL INFORMATION

PROGRAM
LIBRARY

9101A
OPTIONS

OTHER 9100
PERIPHERALS

The program library (listed in Table 1) furnished with the
9101A E fed Memory tains g | purpose programs
In many disciplines. It serves as both a source of ready-to-use
programs and as an illustration of programming techniques.

Extended Memories may be purchased with the instruction card
printed in languages other than English.

9101A, Standard: Card Printed in English
91014, Option 001:  Card Printed in French
91014, Option 002:  Card Printed in German
9101A, Option 003:  Card Printed in talian
9101A, Option 004:  Card Printed In Spanish

The 9101A is one of the many peripheral devices available for
the 9100 series Caleulator, The following is a list of some of
the other peripheral devices. They lend great versatility to the
9100 series Calculator and may be added at any time,

"
Model S120A PRINTER: Provides fast, quiet Printer capability
for use with the 9100 Calculator. The printer prints the con:
tents of any combination of the X, Y and Z Calculator display
registors upon command. Quiet operation is obtained using 3
unique electrosensitive printing principle. The 9120A Printer
mourits on top of the 9100 Calculator to ensure easy access
and mi space requir ts. Operation of the Printer is
initiated either manually by a single keystroke or in a program
by one program step.

Model 9125A PLOTTER: Provides p t graphic selutions
to problems solved by the Calculator. The Plotter plots the
point, specified by the bers in the Calculator's X and Y
registers, when the format (FMT) instruction is activated. The
relationship between the variables can be programmed in the
calcutator, The Calculator can also be used in the manual mode
1o transfer data coordinates directly to the Plotter,

Model 9150A DISPLAY: A large screen display of the 9100 8.
Y and Z registers, which allows a large group to see the calcu:
fations. Instructors find this peripherat exceptionally vﬂmsm
as a visual aid while explaining scientific epts, The 91
requires that a modification be made to the calculator.

Model 9160A MARKED CARD READER: Optically reads cards.
marked with a soft fead pencil. By using properly marked cards,

s and numerical data can be entered wlctlylud con-
veniently into a cakulam

Mode! 9102A CALCULATOR BUFFER: Allows other per
Yo be used with the 9101A or 2570A. It also aliows:
mmm(soummmmm




GENERAL INFORMATION

Service Contracts are available for the Model 9101A Extended
Memory. These contracts guarantee a fixed maintenance cost
for the customer. For further information, contact your local
Hewlett-Packard Sales and Service office; office locations are
listed at the back of this manual.

The Extended Memory was carefully inspected, both mechani-
cally and electrically, before shipment. It should be physically
free of mars or scratches and in perfect electrical order upon
receipt. Carefully inspect the Extended Memory for physical
damage caused in transit and check for the accessories listed
in Table 1. Also, check the electrical performance of the mem-
ory as described under ELECTRICAL INSPECTION; do not, how-
ever, make this check prior to completing the INSTALLATION
and TURN.ON PROCEDURE sections.

The Model 9101A Extended Memory requires either 115V or
230V ac, +=10%, 48 to 66 Hertz; power requirements are less
than 95 voltamps. A slide switch, located on the rear of the
instrument, selacts either 115 or 230V operation. A fuse change
is required for 230 line voltage operation.

To protect operating personnel, the NATIONAL ELECTRICAL

MANUFACTURERS' ASSCCIATION (NEMA) recommends that

the Extended Memory panel and cabinet be grounded. The

9101A is equipped with a three.conductor power cable which,

when plugged into an appropriate receptacle, grounds the panel

and cabinet o:lethe memory. The center pin on the power cable
isthe gr i

The following figure shows connection of the 9101A in your
system. Connect the 9101A signal connector as shown in the
appropriate example.

CAUTION
TURN THE CALCULATOR OFF PRIOR TO
MAKING ANY CONNECTIONS TO ITS
REAR CONNECTOR.

CAUTION
DO NOT APPLY OPERATING POWER TO
THE 9101A UNLESS THE LINE SWITCH
ON THE REAR PANEL IS IN THE PROPER
POSITION; OTHERWISE, DAMAGE TO THE
POWER TRANSFORMER MAY RESULT.

SERVICE
CONTRACTS

INITIAL
INSPECTION

POWER
REQUIREMENTS

GROUNDING
REQUIREMENTS

INSTALLATION

GENERAL INFORMATION

INSTALLATION

CONTINUED

$ EXAMPLE B : '
Figure 1. Possible 9100 Series Systems Configuration.
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GENERAL INFORMATION

The Model 9101A may be rack mounted by using the 7" rack RACK
mount kit (-hp- Part Nio. 5060-8741), Instructions are included MOUNTING
with the kit. The rack mount for the 9101A is an EIA standard

width of 19", When mounted in a rack using the rack mount

kit, additional support should be provided at the rear of the

Instrument.
With the Extended M y di cted from the a.c. power TURN-ON
sourca, slide the line voltage switch, located to the right of the PROCEDURE

fuse on the rear panet, 10 the position where the line voltage to
be used (115 or 230) appears on the switch. IF 230 LINE VOLT-
AGE IS TO BE USED, REPLACE THE 1A FUSE SHIPPED IN THE
INSTRUMENT WITH THE .5A FUSE SHIPPED AS AN ACCES-
SORY, Connect the Extended Memory to the a.c. power source,
switch the Calculator OFF-POWER ON switch, located above the
keyboard, to the POWER ON position and switch the 9101A's
LINE switch to the ON pesition. The Extended Memory's LINE
lamp will light, indicating that power is applied to the 9101A.

NOTE
If the lamp fails to light, the fuse or lamp may be
defective. See the operator maintenance section
Check the fuse first and then the lamp,

A magnetic program card, containing the diagr Program,
is provided with the 2101A Extended Memory; this program fkgg;gj"?s:‘.

tests ;hc electrical performance of the memory. (The steps of
the Diagnostic Program are included in the Program Library).

To exercise the prograrn:
set the switches on the calculator and memory to the fol-
lowing positions:
 FIXED POINT POWER ON

{
"~ RUN  FILE PROTECT  OFF
Rotate the Decimal Digits whee! unt/) 3 appears,

GENERAL INFORMATION

ELECTRICAL Press these keys in the order shown (left to right):
INSPECTION e » xS
CONTINUED PRESS:  aian wMr G0 ew

Insert the diagnostic card into the magnetic card-reader
with the A arrow pointing down.

PRESS: EnTER

PRESS: 1 e .t o

DISPLAY: 0. —
2. .
14. —

insert the diagnostic card into the magnetic card-reader

with the B arrow pointing down.

e N

PRESS: ENTER

PRESS: 2

DISPLAY: O. - 2
g. - Yy
21, - X

Correct operation of the 9101A is indicated by the display
shown below flashing on the display screen. T'"MT'::
flash at a much slower rate than the calculator diagnostic, The-
Extended Memory has been completely checked when the num-
bers cycle from one to twelve.

|
|
|
i
l
L

N=1;278 waied



GENERAL INFORMATION

To stop the peogram press STOP, To rostart the program:
PRESS: ~ §f28 F20 ‘el 3T
PRESS: % Far r‘um' cont

If the Extended Memory will not operate properly check the fuse
on the rear panel (See the operator maintenance section). If
the fuse Is O.K,, consult the warranty information on the inside
front cover of this manwal,

CHARACTERISTICS OF THE 9101A

INTRODUCTION

MEMORY
CONSTRUCTION

PROTECT LINE

DATA TRANSFER

This section Introduces the general operating characteristics of
the Model 9101A Extended Memory. This section is not intend-
ed to teach operating specifics (covered in the KEYBOARD and
PROGRAMMING sections) but rather to give the operator a
general background of instrument operation and terminology.

The 9101A 248 registers bered O through 247,
Program steps or constants may be stored in these registers,
The registers are similar to those in the Calculator, except that
individual characters within & register (eg. §7) cannot be ad-
dressed in the 9101A,

0
-
Pratected Memary
7
Ay s ey P4
o o & 44 o Protect Ling =~~==-saccsdidd
Unprotected Memary
m

Figure 2. 9101A Memory Map

The 9101A memory has a protect line. The contents of the
memory above this line are protected against destruction; the
contents may be read from the protected memary, but new
material cannot be written over it. The protect line moves auto:

ically to p t prog being stored in the 9101A mem:
ory of may be manually moved by the operator to protect pre-
viously stored data. i

Data must originally be stored in the unprotected region of ¥ 3
910JA memory. Data cannot be stored in

of the memory, If an effort is made to store date in
focted memory, the IMPROPER FORMAT




CHARACTERISTICS OF THE 9101A

diagnostic code will appear in the X register informing the
operator of an illegal operation. The operator may protect data
by storing the data in the unprotected region of the S101A
memory and then moving the protect line,

The contents of the Y register {operator) may be added to, sub-
tracted from, multiplied by, or divided into any specified 3101A
register (operand), ! the operation is performed on an un-
protected 9101A register. the result of the operation will be
stored in the specified register. If the specified 9101A register
is protected, the operation will occur and the result will appear
in the Y register, h . the ¢ of the 9101A register
will remain unchanged. As this is an illegal operation, the IM.
PROPER FORMAT famp will light and the X register will con-
1ain a diagnostic code..

A program must be resident in the 9100 memory before it can
be transferred into the 9101A memory and have & program
number assigned to it. The 9101A can store up to 100 pro-
grams (0 - 99); they need not be numbered sequentially, Pro-
grams that are too long to be contained in the 9100 memory
must be divided Into segments which can be contained in the
calculator’s memory and numbered, so thet they can be identi.
fied fater. The program must start at location 00 (-00 in the
91008) and must terminate with an END statement. Failure
to properly terminate the program will result in the program
being read into the 9101A repaatedly until the 9101A memory
is completely filled. At that time the IMPROPER FORMAT lamp
:t':l m and a diagnostic code will appear in the X register

the op that the available 9101A memary has

rams in the 9101A exist:
3 Subprogram technique.

:

INDIRECT
ARITHMETIC

PROGRAM
TRANSFER

10

CHARACTERISTICS OF THE 9101A

PROGRAM
TRANSFER

CONTINUED

SEQUENTIAL PROGRAM TECHNIQUE

In the sequential program technique (see Figure 3) programs
are assigned numbers and are stored in the 9101A memory.
In the example shown in Figure 3, program number one is
called into the calculator memory and started (the program is
not destroyed. hawever, and is now resident in the 9100 and
al101A,) When program number ane Is finished, it calls pro-
gram number two, which is written over program number one
in the 9100 memory. When program number two is finished,
it calls program number three. The END statement in program
number three stops the program.

O pROGUAM Ne | PROGRAM No. 1
T .
FRDE!‘AM STERS :*M‘m
e .
w0 [ S ES) .
= .
PAOGRAM Ns. 7 2
. . _——/” e
v
PROGRAM STEFS wmwiis
_— SNSRI
FROGHRAM o ¥
PROGAAM a3 5
___,—7 .
PROGRAM GTEPS P
" -
st WO L .
& .
........ eyt Linge s sommenaes .
3 !
oy ]
atet
L _'
PROGAAM No. 3 |
— t
.
s :
.
s 1
s
"

i

In the preceding example,
the same length and numbered .
to note that the programs could have
length and numbered anything (a8
numbered) between zero and
all resident l;;-the protected
the protect line maved autom
were atored; programs cannot be called in
if they reside outside the protected memory-



CHARACTERISTICS OF THE 9101A 11

SUBPROGRAM TECHNIQUE
There are many variations of this technig in the )/

shown In Figure 4, a main program calls subprograms (simrllar
to the subroutine capability of the 91008). Often the main

program is sharter than any of the subprograms.

0 MAIN PROGHAM o 0 NAIN PROGRAM Ne. 0

PIOGARAR STEPS
‘4" D8 —

4I @ 7 B

:}l"ﬂ uE preran

SUBPAOGRAM ha, ¥

-

. .
PROGRAM STEPS 2 5
=) % ot
5 -
SUBPAGERAN Ne | .
SUBFROGRAN FTER
SUBPROGAAM o, 2 2 SUBPRUGRAN No 2
ARy ——we
> -
l.. e
2
9101A Memory Subprogram Execution

Figure 4. Subprogram storage and execution

In this example, the main program begins the operation and,
after a time, calls subprogram numbeér one. Subprogram num-
ber one, wben_ﬂnished. recalls the main program and execu.
tion of the main program s resumed one step after the step
that nlmfhpmarag; ‘;mczau c::. Execution of the main
program nues un alls subprogram number two, When
subprogram number two is finished, it recalls the main pra-
gram; again, operation is resumed one step following the step

that uund subprogram number two. The main pi will
nue untif the END statement |5 encountered, which stops

the sequence of events.

, NOTE
lly, all programs must be resident in the
PRUGRAM TRANSFER SUMMARY for

12

CHARACTERISTICS OF THE 9101A

PROGRAM Subprog can ¢all subprogs This is known as "nesting

TRANSFER subprograms”. Subproprams can be nested fourteen deep;

CONTINUED that is, subprograms calling subprograms until the “nest” is
fourteen programs deep.

- #1 -
I~ =2 -1
P —T
| {' #4 s
| 1 Se— |
LLLE 111

Figure 5, Subprogram nesting

L

Figure 6 illustrates the principle of subprogram nesting. Al
though this example illastrates the nesting of only three sub:
programs, the same principle can be easily expanded to four-
teen (the capability of the 9101A). In the illustration, sub-
program one calls Subprogram two, which calts subprogram
three. When subprogram three has been executed, it recalls
two which recalls one.

MAIN PROGRAS o, 01

.
% gmv ul graggam

¢
1 SUBPRAGEAM Mo 1
R M s
Al
i 7
: .
. 2 SUSPROGRAM M. 2
C e
e N L e
. - -
. - -
. . -
. Ll -
i v 3 SUBPROGRAN No.3
e

- —
.
"

S

¢ .7_
:

Figure 6. Subprogram nesting execution ion:

Feeee



CHARACTERISTICS OF THE 9101A

Figure 6 shows subprogram exacution, The eéxample nests sub-
programs three deep. In the execution sequence the path fol-
lowed during nesting is retraced during unnesting. Although
the exampla shows one calling two and two calling three, sub-
program one could call sixty-three and sixtythree could call
subprogram four, Program numbers must not be confused with
the ability of the 9101 A 1o nest fourteen programs.

Generally all programs, whether used as a sequential program
segment, as a main program or as a subprogram are stored in
the 9101A prior to execution. This allows programs to be re-
used without re-entry. However, as programs become more difi-
cult, the operator has at his option certain techniques for using
the calculator's memory in addition to the 9101A memary, For
example, in the sequential program technique the first program
segment could be stored only in the calculator memory, When
the second segment |s called from the 9101A it will be written
over the first, destroying it.

In the subprogram technique, the mamn program can be stored
in the higher number calculator registers and only the sub.
programs stored in the 9101A. (In the 91008 the main pro-
gram could be stored on the minus page with the plus page
reserved for subprograms.) However, this will work anly if any
subprogram recalled coes not require the part of the calculator
memory space occupded by the mam program.

All BI01A programs: will nol be complicated. Many will be
relatively simple using large amounts of memory for data
storage only.

PROGRAM
TRANSFER
SUMMARY

i3
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THE KEYBOARD

INTRODUCTION

NOTATION

This section describes the 9101A Extended Memory ds.
The commands are described in two methods — a brief ex-
planation in bold print (provided for quick reference) and a
more detailed explanation with ples. The 9101A diagnos-
tic codes are also presented in two ways, a chart on page 16
and detailed explanati included with the examples under
each command.

N refers to the first unprotected register in the 9101A, The
protected area of the 9101A memory always starts at register
zer0. Counting from memory location O in the 9101A toward
memory location 247, the protect line is located between N
and N-1. N-1 is the last protected register.

A NN

DO IPIPEL I IPILL YL
PAALTPEPLI LI AL IEA AN
Protect Lim'-ié‘-‘““"lllll

’
(AL I IS AL T
I

130N -V Solhces

131N

247
Figure 7. Identification of N and N-1 in the 9101A.

Figure 7 shows the location of the protect line ¢ registers
150 and 131, In this example N would be 131 and N-1 would

be 130.

X, Y and 2 refer to the calculator’s display registers. X is the
Kkeyboard register, Y is the accumulator register and Z is the
temporary register.

x, y and z refer to the contents of the calculator's display
registers. :

P, refers to the mnmmmodw:mwmﬂ!@-v
Programs stored in the 9101A must be assigned a ptbs!‘:
number. This number is co in the X register when the
program I transferred or recalled and must be numbered |
tween zero and ninty-nine (two digit maximum




R, refers to the 9101A register specified by x (three digit maxi-
mum <247). There are 248 registers in the 9101A (O through
247). A specific 9101A register is identified by x.

r, refers to the contents of register R,. Since R, Is a S101A

register specified by x, then r, is the contents of a 910
register which is specified by x. stk 2

In the examples, the keying instructions will be gi i
following format: $ ol

KEY

STEP KEY COOE
1 cLea 2
2 2 02
3 NTER Es 2%
4 NG SIGe 32
5 5 0s
§ (0] oo
U t 2
in which keys are p in STEP 1,2, 3, 4, etc.
SWITCH: RUN

means “set the PROGRAM-RUN switch to the RUN position",

THE KEYBOARD

KEYING
INSTRUCTIONS

SWITCHING
INSTRUCTIONS

i5
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THE KEYBOARD

LINE

FILE PROTECT

IMPROPER
FORMAT

FRONT PANEL

Applies line power to the Extended Memory. When power is
applied 1o the 8101A, the LINE lamp will be lit. If the calcu:
tator is OFF, the 101A is in an inoperative standby mode.

NOTE

Power requirements and Turn.on instructions are
cantained in the General Information section.

When the FILE PROTECT uwitch is ON, the protect line CANNOT
be moved manually (explained under FMT SET FLAG). The
protect line still moves :ally to protect progr being
stored in the 9101A regardless of the switch's position.

Lights when an illegal 9101A operation is attempted (eg. a
manusl attempt at moving the protect line when the FILE PRO-
TECT is turned ON), Whenever the IMPROPER FORMAT lamp
lights. a fiagnostic code appears in the X register and program
execution {9 stopped. The lamp will reset when the STOP or
FMT instruction is given or when éither the 9100 or 9101A is
switched OFF

The following is 2 list of diagnostic codes. One of these codes
will avnpear in the X register when the IMPROPER FORMAT
lamp lights. The list contains the diagnostic code, the explana:
tion of why it lit and a list of FMT commands (one of which
caused the |llegal operation).

@ (MPROPER FORMAT ~ DIAGNOSTIC CODE IN X REGISTER

CO0E EAPLANATION PMT COMMAND
1411 138 111 15 Attemnpt to store in pro ¥
tected reglster B
2023 223 222 15 Atwmmpt to aiter conteats =%
of protected register Ry

. -
3333 333 233 15 Ry > 247 + X T T Y e

4448 434 a44 1% P, store  Incomplete:
mamory exceeded,

5559 585 555 14 Py recall incomplate:
only protectad  part re
called.

5554 555 555 15 Atwmpt 1o recall anpro-
tected program Py,

6,666 566 666 15 FILE PROTECT switch on.
2777 771 77715 Over 3 digits'in Ry
7377 797 77744 Over 2 digts in Py

These disgnastic codes wil be presentad again with the &x
rples ungr the st commands. 1

ded Memory ¥




THE KEYBOARD

COMMAND SET

Each E ded Memary d consists of two instructions:
FMT (format) and another key which defines the operation. The
command set is easily divided into four groups: Data Transfer,
Indirect Arithmetic, Program Transfer and Subprograms. The
one exception 1o the praceding grouping Is the FMT  SET FLAG
command which moves the PROTECT LINE. It is included. for
convenience, under Program Transfer on the 9101A instruction
card but is, in fact, a “stand alone” Instruction, since all in-
structions require knowledge of the PROTECT LINE and an un-
derstanding of how it may be moved.

Most of the Extended Memaory commands require that a parti-
cular 9101A registar be designated.

A specific regester is designated by the contents of the X regis
ter. Excluding leading zeros, which are always ignored, the X
register must contain no more than three digits and may be
in fixed or floating display. Signs which may be present in the
display are ignored. The exponent of the display is also ignored.
For example, each of the following displays contained in the X
register would specify register 49:

ooogws - X
v.9 8 —= X
=y.9 1/ — X
. 5 ) 18 — X
9.9 08 — X

49.0 would not designate register 49, instead, the 9101A would
interpret this number as 490. This situation often occurs in
computing & register address (e 147--3 = 490 . . ) in
which case simply follow the computation with INT X,

N = x The protect line moves to N, protecting all lower num-
bered registers. If the FILE PROTECT is ON the command is
ignored and a diagnostic code ( 5.656 665 566 15 ) appears

in the X register noti th tor that th
oy fying the opera at the FILE PROTECT
EXAMPLE:
SWITCH:  © RUN FILE PROTECT ON
3 £ [ ey
s () (ol (0
 DISPLAY:  §.556 666 666 /5 — X
CONTINUED

DESIGNATING A
9101A REGISTER

SET
FLAG

17

18

THE KEYBOARD

COMMAND SET

CONTINUED

N-1 PROGRAM

The IMPROPER FORMAT lamp will light and the diag-
nostic code will appear indicating the FILE PROTECT
switch is ON.

SWITCH: RUN FILE PROTECT OFF

PRESS: 1 0 ‘ol Ty 5%

The protected region of the memory now extends 1o
register 100, Register 99 (N-1) is protected; register
100 (N) is not.

NOTE
The only way that register 247 can be protected wltﬁ
the FMT SET FLAG Is to set N = 248. This will
cause the IMPROPER FORMAT lamp to light and the
diagnostic code 3,333 333 333 |5 to appear in
©

The fallowing program locates the last protected register (N-1)
and displays its contents. Key it into the calculator memory,
starting at focation 00 (+00 in the 9100B).

KEY KEY
STEP KEY CODE STEP  KEY Cgl:ﬁ
(¥ 00  cuan 20 02 -t
01 2 02 06 + 3
02 4 04 O wxwy 0
[(X] 10 0d aue 2
04 Ace + B0 10 s1or Al
05 1 o 11 covotmi 44
06 ac— 63 12 0 o
07 F 15 12 5 0s
08 + 27 14 o 48
1§ owuwd W
SWITCH: RUN FLOATING

PRESS: o coun



THE KEYBOARD 19 20 THE KEYBOARD

COMMAND SET .
COMMAND SET - DATA TRANSFER

DISPLAY: 2.3 ar — 2

Contents of Register 99 — Vv Y-—=R. This instruction stores the contents of the Y register in
222 15 — X y20) a 9101A register designated by the contents of the X register.
The old contents of the designated 9101A register are destroy-
(Register 99 was the last register protected using the ed. The X and Y registers are not changed. Data CANNOT be
example under FMT  SET FLAG). transferred to a protected register.
The diagnostic code in the X register indicates that the register EXAMPLE:
d by the ¢ of Zis protected.  The program does
not alter the contents of any 9101A register, SWITCH RUN FLOATING
Exception: SWITCH:  FILE PROTECT OFF

The display will change if N = 0.
PRESS: cieax om0

EXAMPLE:
PRESS: 0 gl SEE These keystrokes will move the protect line <o that it
does not interfers with the following examples. Then:
There are no protected registers in the 9101A because
N=0. PRESS: 1 o] t
PRESS: oo cont
PRESS: 5 0 tar y=l)
DISPLAY: 2. 0 — 2z
o. o -y The number 10 has been stored in the 50 register. To
o 00 - X prove that the value is indeed stored:
This display Indicates there are no protected
inthe 9101A. 2 B RTREIROK PRESS: CLEAN 5 0 " w
NOTE

FMT 77 is a recall instruction,

DISPLAY: | .0 a1 — X
The 50 register |s not protected. ‘New dats can be
written over the old, destroying it

PRESS: 1 2 k3 0%

PRESS: 5 0 e fyet




THE KEYBOARD

COMMAND SET - DATA TRANSFER

To prove the value for 10 has been destroyed.

PRESS: Lld w

DISPLAY; .23 @ — X
Data CANNOT be stored in 2 9101A register that is
protected.

PRESS::  0H MO Ow VT

These keystrokes will move the protect line to register
50. N1 (register 49) is protectad

PRESS: 3 0 1
PRESS 4 g eyl

DISPLAY: /. 114 ittt 18 — X

A diagnostic code appears in the X register indicating
Ry Is protected

Data may be desguised as a program and stored In the 9101A.
To do this, store the constants In the calculator memory {(one
per register), After the last constant has been placed in the
calculator memory, store an END statement. This entire block
of data may be transferred to the 9101A using the FMT  FMT
command.

X+ r, This instruction recalls to the X register the contents of
3 9101A register desi d by the ¢ ts of X. The Y and
z registers are not changed. The content of the recalled regis-
ter is not destroyed.

EXAMPLE:

SWITCH: RUN  FLOATING

SWITCH: FILE PROTECT ~ OFF
CONTINUED

21
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COMMAND SET - DATA TRANSFER

m

CONTINUED

PRESS: 5 0 me O

These keystrokes will move the protect line so that it
does not interfere with the following example.

PRESS: 1 2 1
PRESS: 5 0 1yl

These keystrokes stored 12 in the 50 register. To re-
call 12:

PRESS: cLean 5 (6] .t m

DISPLAY: 1.2 gl —» X

The content of register 50 is not destroyed and is
available to be recalled any number of times. However,
the register |s not protected (N.1 = 49) and may there-
fore be changed by subsequent data storage. If the
data is to be kept for future operations it is sdvusab[e
to protect the data (using the protect fine) from acci-
dontal loss. As will be explained fater, programs are
transterred into the 9101A starting immediately below
the protect line; if needed data is mpro?edad. there is
8 possibility that 2 program could be written over it



THE KEYBOARD 23

COMMAND SET - INDIRECT ARITHMETIC

r, +y=R, Adds the contents of the Y register to the contents
of a 9101A register specified by the contents of X. The sum
is stored in R,; the X, Y and 2 registers are unchanged. The
operation CANNOT be performed on a protected register, If
the attempt is made, the program is stopped and a diagnostic
code appears in the X register; the sum of y and r, appears

e

in the Y register.
EXAMPLE:
SWITCH RUN FLOATING
SWITCH:  FILE PROTECT OFF

PRESS: ciEn ruy ser

FLAG

These instructions move the protect line so that it will
not interfere with the following examples,

PRESS: 1 2 t
PRESS: 5 0 yen
The number 12 is stored in the 50 register
PRESS: mr -

The 12 in the ¥ register has been added to the 12 |n
the 50 register. The 50 register now contains 24,

PRESS: ar ”

DISPLAY: 2.4 gy <s %

Numbers cannot be added 10 & protect register

PRESS: 68 Eoi Lo M
CONTINUED

24

THE KEYBOARD

COMMAND SET — INDIRECT ARITHMETIC

Register 50 is now in the protected region of the

FMT + memory,
CONTINUED PRESS: 5 0 ur ==
DISPLAY: 3.5 o =y

c.ed e 15 —=» X

The sum of the contents of the Y register and register
50 appears in Y. However, register 50 still contains 24
since the sum of the two numbers was not stored in
the 50 register

r,—y-=>R, Subtracts the ¢ of the Y register from the
contents of a 9101A register specified by the contents of X.
The difference is stored in R.; the X, Y and Z registers are un-
changed, The operation CANNOT be performed on a
register.'If the attempt is made, the program.is stopped and
a diagnostic code appears in the X register; the difference of
y and r, appears in the Y register.

EXAMPLE:
SWITCH: RUN FLOATING

SWITCH:  FILE PROTECT OFF

PRESS:  cioan swr 350

These instructions move the protect line so that it will
net interfere with the following examples.

PRESS: 3 6 )

PRESS: 5 0 sur yal)
The number 36 is stored in the 50 register,

PRESS: 23y 1 2 =2y

PRESS: L8 g
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The 12 in the Y register has been subtracted from the
S0 register. The 50 register now contains 24

PRESS: .y mw

DISPLAY: &.Y4 g — X

Numbers cannot be subtracted from a protected regis
ter,

T

PRESS: 6 0 rer SLAG

Register 50 s now in the protected region of the
memory.

PRESS: 5 0 v -

DISPLAY: (.2 0o -y
Qe 15 — X

The ditference between the contents of the Y register
and registor 50 appear in Y. However, register 50 con
tains 24 since the difference of the two numbers was
not stored in the 50 register

r. Xy =R, Multiplies the contents of the Y register by the con-
tents of a 9101A register specified by the contents of X. The
product is stored in R, the X, Y and Z registers are unchang-
ed. The operation cannot be performed on a protected register.
l! the attempt is made, the program is stopped and a diagnos-
tic code appears in the X register; the product of y and r,
appears In the Y register,

EXAMPLE:

SWITCH: RUN FLOATING

SWITCH!  FILE PROTECT OFF

PRESS:  ateas wmr MU

Thega instrugtions mave the p&lecl line =g that it will
not with the foll R I

mples

25
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FMT X

CONTINUED

CLEARING THE
9101A REGISTERS

COMMAND SET - INDIRECT ARITHMETIC

PRESS 1 2 t

PRESS 5 Q e Yol
The number 12 15 stored in the 50 register

PRESS: ™ x

The 12 in the Y register has been multiplied by the 12
in register 50, The 50 register now contains 144

PRESS: ey w

DISPLAY: | 49 o —» X

Numbers cannst be multiplied by 8 protected register.
PRESS 6 ) Uhich SR

Register 50 is now in the protected region of the

memory
PRESS 5 0 T X
DISPLAY: . 28 03 =y

aege eee e 15 —> X

The product of the contents of the ¥ register and regls.
ter 50 appears in Y. However, register 50 contains 144
since the product of the two numbers was not stored in
the 50 register

Since | X 0 = 0. the multiplication ab«lnt{ :L the lndui’::f: arith-
metic provides B quick, €asy meéthod o aring,

9101A registers. Here i§ the program, key it into the elltcul:
\ator's memory starting &t memory location 00 (+00 in the

91008).
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KEY KEY
STEP KEY CODE STEP KEY  CODE
(s} o8 curas 20 o7 f 15
ot 2 02 08 ™ a2
02 4 04 g x 36
03 8 " Da ew(ni a4
04 sec + 60 ub 0 00
05 1 o1 Oz 5 05
06 ace = 63 od (L] a6

The program will continue until it encounters a protected 9101A
register, at that time the program will stop and a diagnostic
code ( 2.222 222 222 15 ) will appear in the X register

To clear the entire 9101A memory, set the protect line to regls
ter O (N = 0) and run the program. When the memory has
been cleared the program will stop and a diagnostic code
(3.333 333 333 15) will appear in the X register.

r,—y—R, Divides the contents of the Y register into the con-
tents of a 9101A register specified by the contents of X. The
quotient is stored in R,; the X, Y and Z registers are unchang-
ed. The operation CANNOT be performed on a protected regis-
ter. If the attempt is made, the program is stopped and a
diagnostic code appears in the X register; the quotient of y and
r, appears in the Y register,

EXAMPLE:

SWITCH: RUN FLOATING
SWITCH: FILE PROTECT OFF

PRESS: CLEAn ot "“‘L

These instructions move the protect line so that it will
not interfere with the following examples.

piss: B L) 4 O

PRESS: 5 0 eyt

The number 144 is stored in the 50 registor
CONTINUED

27
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CONTINUED

DIVISION
BY ZERO

COMMAND SET - INDIRECT ARITHMETIC

PRESS: xJly 1 2 xly
PRESS: ™ -

The 12 in the Y register has been divided into the 144
in register 50, The S0 register now containg 12.

PRESS ™y m

DISPLAY: | .200 002 oon 0! — X

Numbers cannot be divided into a protected register,
“PRESS: 6 O v

Register 50 is now In the protected region of the
memory.

0 FMT -

PRESS: 5

DISPLAY: /.000 000 060 00 = Y
gee e 15 — X

The quotient of the operation appears in Y. However,
register 50 contains 12 since the quotient of the opera-
tion was not stored in the 50 register.

The error light on the calculator will not appear to set when
division by zero is performed using the FMT — commands. In
reality the light does set; however, instantaneously the 9101A
sends the calculator an OPERATION Code which resets the light.
The calculator’s interpretation of infinity (9.999 999 999 99)
is stored in the specified 9101A register.

EXAMPLE:

SWITCH: RUN FLOATING

SWITCH: FILE PROTECT OFF
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PRESS: ceas  omt bepld

LAG
PRESS: 1 2 3 t
PRESS: 5 (o} Lok R S

The value 123 15 stored in register 50
PRESS: ciEaz 5 0 Y

ls'gu value 9.999 999 999 99 is now present in register

PRESS: (1 "

DISPLAY: 9.999 393 559 489 — X

30
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COMMAND SET - PROGRAM TRANSFER

ASSIGNMENT OF
PROGRAM NUMBERS

P, +9101A Transfers a program from the calculator memory
to the 9101A memory. The transfer will begin at the first un-
protected 9101A register. FMT FMT resets the calculator
program counter to 00 (400 in the 91008) and initiates the
transfer. At the time the transfer occurs, the X register must
contain the assigned program ber (0-99). As the program
is being transierred the protect line moves to protect the pro-
gram. When the transfer is complete, the X register will con-
tain the ber of the last protected 9101A register.

NOTE

Programs transferred into the S101A must contain
an END statement. Failure to properly terminate a
program will resuit in the calculator's entire memory
being repeatedly transferred into the 9101A until the
9101A memory is filled, At that time the transfer will
STOP and a diagnostic code( Y. Y49 Y4y 994 t5)
will-appear in the X register.

NOTE
Program number assignments must be unique; if two
programs are assigned the same number, the pro-
gram stored in the largest numbered registers can-
not be recalled. Memory maps have been provided
so that you will be able to assign unique program
numbers,

Examples for FMT FMT are © ined In the ples under
EMT GO TO (the recall command).

Program numbers are igned by the nts of the X regis-
ter when FMT  FMT is p d. Excluding leading zeros, which
are always ignored, the X register must cantain no more than
two digits and may be in fixed or floating display, Signs and
exponents which may be present in the display are ignored,
For ple, all of the following disp ‘lnﬂle)(
ragister when FMT FMT was pressed would assign program
number 49:

.oooo4s - X
y.9 8 =X
4.5 8 = X
y.9 -g9 = X

49.0 would be interpreted by the 9101A as 490 (an illegal pro-
gram number assignmeat).
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9100+ P, Recalls to the 9100 memory protected progroms
identified by the contents of X. The calculator's program
counter is automatically set to 00 (+ 00 in the 51008) before
the transfer and after. When the recall is finished the X register
will contain the number of the last 9101A register recalled.

NOTE

Unprotected programs cannot be recalled. If an at.
tempt is made to recall an unprotected program, the
IMPROPER FORMAT Jamp will light and a diagnostic
code (5.555 555 555 /5) will appear in the X
register. If an attempt is made to recall a partially
protected program. the protected part only will be
recalled; the IMPROPER FORMAT lamp will light and
a diagnostic code (5 555 556 555 /1Y) will ap-
pear in the X register.

EXAMPLE:
SWITCH: RUN FLOATING
SWITCH: FILE PROTECT OFF
PRESS: cieas  rmr LM T

TG

SWITCH:  PROGRAM

Key the following program Into the calculator memaory.

KEY KEY
STEP  KEY CODE STEP KEY CODE
" 00 clean 20 D4 wrwini 44
mn 1 o 05 0 L]
0z + 33 06 1 01
(] d s1 0z v a6
SWITCH: RUN

Assign one 1o the program and transfer it to the 9101A.

PRESS: B3

31
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GO 1O

A ()

DISPLAY: 0 g - X

The protect line (as indicated by the display) has mov-
ad to protect the program

CONTINUED

Recall the program:

PRESS: 1 (T
DISPLAY: 0 g — X

The program has been recalled and the program coun
ter has been set to 00 (--00 in the 9100B). The change
in display Indicates that the zero register was the last
register recalled. To execute the program, préess CON-
TINUE, then press STOP to halt execution.

EXAMPLE:

A program that is not protected cannot be recatled.

PRESS: cran T :l'."

This will set N = 0. The program just stored in the
memory is unprotected.

PRESS: 1 ™

DISPLAY: 5.555 555 55§ (5 — X

The diagnastic code that appears in X indicates that
program number one is not found in the protected area
of the 9101A memory.
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e COMMAND SET — SUBPROGRAMS
m I”‘- M Wm oLs ’ubpr::;a:‘m':"h ::em::. Break the program between steps 04 and 05; form the
1o the calling source. s EMT a subprogram starting with step 04. End the subprogram
after step 15,
The keyboard as a calling source - FMT END stops subprogram P
and resets program counter to 00 (00 in the 9100B). The CONTINUED Rewrite the “main'’ program.
X, Y and Z registers contain the results of the last subprogram
operation.
KEY KEY
A program as a calling source - FMT END terminates subpro-
gram execution and returns control to the calling program. Ex- STEP KEY CODE STEP  KEY c::n
ecution of the cailing program is resumed at the step immedi- oo cewa 20 NEsceem UM
ately following the FMT GO TO which called the subprogram. n  xe0  2 0| meal ) g0
When control is returned, the contents of the X register are re- 02 d 1 09 mwin A
placed with the number of the last 9101A register occupied by 03 sror 41 va 0 0o
the calling program. The Y and Z registers contain the results 04 e 4 80 0& 2 [
of the last subprogram operation. i 1 o 0c " 46
NOTE (] ur a2
1l
Subprograms are called with FMT GO TO. Write the “subprogram"
‘Sugpmgmns can call subprograms. This is known as “nest 2 v KEY
ng" subprograms. Subprograms can be nested 14 deep. STEP KEY CODE STEP XEY CODE
FMT END is @ good termination for programs which have ki 6 » - : ;;
value in their own right as “stand alone” programs and which a 0 s s £ 7
are also frequently used as part of a larger program, By stor- LU - 35 0 d 3
ing these programs in the 9101A with a FMT  END termina- 03 ey 3 0c +
tion they can be easily incorporated into a larger program of re- (It} + kK] od yu @
called for use as “stand alone'" programs, 85 f Ly e g 3
06 seusg 22 " i
EXAMPLE: w = 35 12 o 46
The following program converts degrees, minutes and o8 i 35
seconds into decimal degree_s and sums the entries.
Convert the program so that it contains a subprogram. Key the “‘main" program into the calculator memaory
eV & starting at location 00 (-4-00 in the 91008).
7 S';:l’ :f: CI;:]JE S;Z’ KSV Cg:i Move the protect line to N = 0.
o X0 33 3] [
o v ) ; 3 PRESS: @ean o gl
[ acc 4 60 13 + 31
: 6 06 W yenr 40 Assign zero as the program number and store the pro-
- 0 g: :: d 5 gram in the 9101A.
753 CLEAn
08 o 3 17 mwiwn M
03 + 1 1] 0 0 PRESS: ™ T
oa L3 15 19 2 (iF] s
gb LT S 7] 15 e a6 )
O - kL] Key the “sybprogram’’ into the calculator memary
starting at location 00 (+00 in the 91008).
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Assign one as the the program number snd store the
program in the 9101A

PRESS: 1 ™t o
PRESS: 0 mr ::n"vo. cont
ENTER DATA:
Degroes - 2
Minutes -y
Seconds — X
PRESS: conr

DISPLAY:  Decimal Degrees - X

DEGREES MINUTES SECONDS
13 15 49
+ 12 18 5
25,565 '

36 PROGRAMMING

DATA STORAGE,
INDIRECT ARITHMETIC

This section is divided into two parts: Sample Programs and
Program Editing. The sample programs illustrate the use of
the 9101A command set in a program, Program editing pre-
sents methods for finding and correcting program errors.

SAMPLE PROGRAMS

The following program (using FMT Y -+( ) and FMT = ) illu-
strates data storage and indirect arithmetic. In the program,
data points (X;) are manually entered. The data points are
then stored in the 9101A [using FMT Y->( )] and a running
sum is maintained in the calculator. After the last data point
has been entered the arithmetic mean (%) Is computed and is
subtracted (using FMT — ) from each of the previously stored
data points, resulting in each of the 9101A registers containing
the deviation from the arithmetic mean (X; - X The program
uses the following equation:

z KXt X Xo_ i=)
n n

Where n = number of data points.

Execution of the program.

DISPLAY

STEP USER INSTRUCTIONS XIN T
1 PRESS: END, Enter program in 3100,

PRESS: END, CONTINUE I 80

Enter data” X X 00

PRESS: CONTINUE
To enter another data point go to Step 3
If the last data paint has been
entered, go 10 Step 6. =
§  PRESS:SET FLAG, CONTINUE X o0

1 Tu form a now average go te Step 2.

oW~

NOTE
To chserye the deviation from the mean of each data
point, recall the contents of the appropriate 9101A
register (starting with register Zero) using the FMT 77
instruction.
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SAMPLE PROGRAMS

START
Clear display, =, F
Set N=D
Increment data
entry counter

Rocall data entry
coenter and stop
Entor data
,_w‘&,
Recall counter Valug of counter is
Change countar F=ay3
0 91014 register Decrement 1o n

Orcramant countes

Subitraet X from
data points store
in 910tA

Steaded pacts o How chart indicate active use of the 91014,
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SAMPLE PROGRAMS

DATA STORAGE,
INDIRECT ARITHMETIC

wl L
CONTINUED e
I " canen
m (L
02 wornes
a3 1
- [y
o f
g5 we
nm o
| fug 1
[Tles &
| l 2 t
ok £
oc t
0d 1
0 =
il +
2 [0
"oy
i/ " sy
15 “e e
16 *
" 1
10 sewmon
L o
e 3
- 1& 1
e e
o m
o +
2 youu
2 (4
21 4
ral 1
n acx=
2% -
n =
M 4
2a +
Wl wawr
2 3
ut 3
W s
1 2
R 3
1 T
ETRR
Shaded parts
STORAGE:
e T X
£

KEY
CODE

o
03
46
L2
o
n
a6

PROGRAM STEPS OF PROGRAM

DISPLAY
WY
0o o 0
u o 9
[
1 v 0
| 0 0
‘ 0o
x 0 0
I s 0
| L I |
b LU
X X w
3 L
AT H
1 | X,
1 =1

-1 X

(S 1)

=X
L
o
[
C I}
L
{
u 0
T
1 6
s IX
n X
n ﬂ
n K
£ 0
3.
BT |
JOR
X
VR
X 0
| L
[ ]
o o
noo
i
I
yo0
Ryl
o0

aooouaonoa-aceoo==avoon===_’1_ﬁ}'}§3_ﬁ_ 3

Chet deploy. £ ¢
G Nl

‘Cnm-mnl caume

IWecad enumin
15100 for data emiry

Brwch utin
et ey

FRecal coumr,
Cranye fuunter 1
AI0TA pghai
aodres

Store data
entry o S10TA

Acclimalete gats,
chwar Gaplory
ergriteny

Branch for tew
tata oatry

Vatue o countee w1 # e b
[ Decremes o tan

Ic—pm X

Is«-m X

Oecramont

courmn

Jecall ceunter asd X
Sattract X trom

it e stared in S101A
1 K hat baan suiAracted

fram ST01A regiater
then Mavch

10 catculate
devtaton lor nevt
data gorrt

1¥malize Sasley
10wsley

ot mn'-m-mm-nuvusluu
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SAMPLE PROGRAMS

The following example (using FMT GO TO) illustrates sequen-
tial program execution. In the first program, data points (X;)
are manually entered. A running sum is maintained of the data

SEQUENTIAL
PROGRAM EXECUTION

n n
points ( ‘lei ) and the data points squared ( 3 [x; ’] ).
‘Y =1

After the last data point has been entered X is computed. The

n
first program stores E'X. > [x.’] and X and calls pro-
= i=1

gram number two (using FMT GO TO). Program number one
uses the following equations:

n
in‘X,‘X,'X\ Xn
i=1

M=

[x‘y] =Xt 40T X X!
1

R_XI‘x:’xJ .- Xn
n

Where n = number of data points,

Pmr:gnm number two cilculates the standard deviation, using

formed in program one. P
the following equation: L3 rogram number two

40 PROGRAMMING

SAMPLE PROGRAMS

SEQUENTIAL
PROGRAM EXECUTION

CONTINUED

Storing the Programs in the 91014,

STEP USER INSTRUCTIONS XYL
| PRESS: END, Enter program No. |
into the calculator memory

SWITCH: FILE PROTECT OFF

PRESS: CLEAR, FMT, SET FLAG

PRESS: | FMT, FMT

PRESS: END, Entur program No. 2
into the caloulator memory.

6  PRESS:2,FMT. FNT

W W N

Execution of the Programs.

STEP USER INSTRUCTIONS KIYHE
I PRESS: |, FMT,GOTO

2  PRESS: CONTINUE [
3 Enter data X 0
4  PRESS: CONTINUE

5

If another data paint is to be entered 9o to
Step 3 If last data point has besn
entered go 10 Step B
§  PRESS: SET FLAG, CONTINUE N X §

SAMPLE DATA:
s s

= X 4667

N s e &
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SAMPLE PROGRAMS

START
|

Increment counter and
stap lor data entry

Change i tan
fi+1=n

m Computs X

— PROGRAM Np. | e

Stare 1 and X

Call program 2
[ temours |
| Reca Kot |

PROGRAM No. 2 ==—=f b—x———

Dwplay
-2
e i 4
N—s Y

Shaded parts of flow chary indicate active use of e 81014

=T
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SAMPLE PROGRAMS r

SEQUENTIAL Program steps of program No. 1
PROGRAM EXECUTION
CONTINUED o Sy
STEP  KEY  CO0F X v 2
b 00 wee om0 ] 0 NG diphy. & F
o 1 u 1 0 0
uz + 1 \ \ " |lmmm counter
03 seearxr 310 | 0 |Fisshae diplay,
e e 4 X ] 0 Istap tor dats emry
06 enm &1 0 i 0
Brasch atter
® 1 TR I R o
'—l 0 1 O VI i
08 ] 2 L] X I o %
0 X a6 X PR I PR :
Da s B0 X (X2 1 Amumdate Xank X
05 amx 37 0 PG L | Pregars disgtey
B sead 3] U |seeeanch
1] od wwinr &4 (') i 0
l I{m LI TR R ) e
et LA 1 W lxl‘ } Y o Changs (1un
T - u ot . o lest=n
3 1 n t,om
" . [+ - 1. I R
b I e s T
16 = 3% o X axq
13 Far. 2 L L
. @ ot n % mow Jstoren
we yeor 40w % XY |,",, %
i3 c B » K ux'l
1B 2 o 2 X ou)
1 .t & 2 X 27 [Banch |nz
g wwinl 2 X Xy jprogam
n - b 2 X oaxt

* Stap 11 hae s doshle tunctan.

Shaded perts 3f progrom InSicate sctve use of the S10TA.
STORAGE

¢ ¥

dn

 E(XP*)

F X



Program steps of program No. 2.

KEY
STEP KEY CODE

v W 3
o 4
0 x
o d
[ LI
08 e
% x3y
7 -
w Jd
a3 t
02 1
ub ot
o xly
o -
W o b
I
i L)
1 /x
T
15 c
16 *
n 4
Mmoo

STORAGE
Cok
én
e XX
F oy

L3
Ix;
X,
X

n

n
Xl
(EX))*/n
(£Xi¥ /M

DISPLAY
Y

t/n-1
ZEXT RGP
ﬂ’

n
n

X
X

(X

CEX
{EX(PMn
{EX|P

1
-1

i 3¢ X1 o
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SAMPLE PROGRAMS

LA mE
ZEXKGE A XX
pAE T B A

[

X XM

Compate

|H-.n X

|i-nll n

|Dnplay
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SAMPLE PROGRAMS

SUBPROGRAMS

The following program (using FMT GO TO and FMT END)
illustrates subprogramming. The program computes possible
combinations (C) of N objects, taken K at a time using the

following equation:
N - ..____"' i
CK KU IN - K}
Where n'=n(n-1) (n-2) ... (3) (2) (1) and O<N =69

A subprogram is used to calculate n!

Storing the Programs in the $101A.

i DISPLAY
STEP USER INSTRUCTIONS 0 B 4
1 PRESS: END, Enter main program
into the calculstar memary.
SWITCH: FILE PROTECT OFF
PRESS: CLEAR, FIMT, SET FLAG
PRESS: 1, FMT, FMT

PRESS: END, Enter subprogram into the
calcalator memary.
6  PRESS: 2, FMTFMT

e N

Execution of the Programs,

DISPLAY
STEP USER INSTRUCTIONS XY 2
1 PRESS:1,FMT.GOTO
2 PRESS: CONTINUE 0 oo
3 Enterdta K N
& PRESS: CONTINUE 00C
SAMPLE DATA:
N=15
K=5

€ = 3003
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SAMPLE PROGRAMS
SAMPLE PROGRAMS
MAIN PROGRAM SUBPROGRAM
START START
SUBPROGRAMS Program steps of main program.
c CONTINUED
umputa nl
KEY uisFLAY
STEF  KEY  CODE X v z
" 00 e m 0 L] o 1Gheat disglay &, £
m“"‘"wn' A o e 4 X n o 16top Y shate eany
n xSy [ X " 0 15t K st i
o - » « K [ | Curpute X — &
" 2 n 2 N-x L) Go 1 swhpengras
WAIN PROGAAY e S T R il 51 |
fI S R 2 11~} n N - K
o + 2% INKLANAKR =K1
o yed & Ry N 1K fseare - K
" d 1 N-K IN-R =K
[ f i 3 (TR -k
0b 1 n 3 3 ih-Kp I .
e 2 LU ? L3 N-K)
R g
To swibipeogram Wiy M 1 " =K
From subprogram n ¥ P 3 » (3]
12 yen 40 3 X! Kl |5un LU
W aef 15 3 ! Kl
1" o 12 N Kl 0o
3% S Sl I T \ b
13 2 (73 i Rl "
3 D0 10 sutprogrem
" - az i N i | N
o oewini 4 2 L A peshenssy
" 4 - ] N N L
o= T subprogram 1 oy e N N N Stare NY
Fruom subpragram 1k e 12 ] N L
Ic d 7 iRy N L
1 1 IR Rl w
0 F 15 (4] (%0 N Grean (N~ K} ML RS
2 * n Ki K%K N Campate KI/KIN - X1
22 end 3 RIN-KY N (4
) = 35 KIN-KIE YRG0 x
U wwz N 0 NUKNR-KN * Jes dagiey
» t 2 ) 0 MR- lr
(KN % - K| Deploy
To subgirontam = o - 2 9 s
Fram :nup.?aq..m Sractmd srwun of progrwn edicase attre sae ol e S1014.
m MAIN PROGRAM STARAGE
o K=K
PN N
kR
Compute
L)
KIN - )

Shaded parts of tow ehart indiaty active uwe ol the 41014,



PROGRAMMING

SAMPLE PROGRAMS

"

steps of n! DrOE

REY osFLAY

STEF  KEY CODE X ¥ Z

0 e x n 0 "

m 1t n L 9 "

0 et n " L] ]

QO es= 50

w e 7

" 1 o1

o t 7 " =

w L 2 " n "

e 1 om 1 " "

&y = M 1 nl = '
e eow» £ 1 (| »
08 1 o 1 nel . l
1.0 5 5 ' R | "

& el n n=1 " \

mw x % L R C R U | 1

n LR} 2 1 | n) (=13
12 wimini 3 1 (o} Inl = 1)
13 0 m 1 ([ } i e-14
:; 9 ‘l; 1 n-t  qnlin-1)

L ) - ]
" - L A e

Shaded wam ol witprogren dicate active e of the 11015

o0 v e 1

Destesmit »

Braves if !
At been computee

Aeturn 1
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PROGRAMMING

MATRIX STORAGE
AND RECALL

SAMPLE PROGRAMS

The following program demonstrates (using FMT Y -»( ) and
FMT 77) a method of storing and recalling data in a two dimen-
sional array of the format:

&y B8 an SAg
35 82 83 -0
8y 32 833 - -8
dyy N2 Ny - Brara

The address of the S101A register {a,) = N(-1) + -1

Where: 1 is the row
| is the column
N 15 the number of raws
M is the number of columns
v MN =248

NOTE
This program need not be stored in the g101A. If
it 15, the following user instructions must be modidied

1o include recall from the 9101A.

Data Entry
DISPLAY
STEP USER INSTRUCTIONS REYIE
] PRESS: CLEAR, FMT, SET FLAG, END,
Entet program,
2 PRESS: END, CONTINUE 0o0o
3 Enter Nand M MND
B PRESS: CONTINUE 0 )|
5 Enter data alj | |
] 1£ all rows and columns have been lilled
go to Step 7. 1f not, go to Step 4
7 Display o o0o
Data Recall
DISPLAY.
STEP USER INSTRUCTIONS [ I S8
1 PRESS:GOTOD.3.3
2 PRESS: CONTIRUE ont
3 Eitersome jand ) - qoie
4 PRESS: CONTINUE 003N
§  Torscali moredata go to Step3, 1



PROGRAMMING

SAMPLE PROGRAMS

START

Inetsatize tuw and column
rounters {subscrigtsl
Increment column counter

Heset column counter
Incrumant row ol ee

Haw
all yowes bioen filled?

Stap for dats satry

Calculate
NG=11%j-1

Shaded parts of flow chart indicate setive ue of the 91014,
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PROGRAMMING
SAMPLE PROGRAMS ‘
MATRIX STORAGE R o
AND RECALL STEP  KEY COBE X ¥ z
CONTINUED W m ees 0 0 T SR
0 wrer a1 " N v
o 4 & 3 & : Exter awnd sline
03 r i3 L] N '}
06 yer 40 " M 0 siaw of matrix
us d n M N 0
06 1 n 1 » [
o Lo padhd 5 1 N 3 Mm u
] e 12 | N ° rww counter 1)
s amey 3 0 N ?
L ' n 0 o N Inctomant colimm
(13 ] ot 1 ] L) cuantw ()
Ur wr . w 1 u X
oal t 7 1 1 ('
1 e 18 L] 1 I
Uy P ¥+ 9 |anha
12 f 15 | Ml ¢ calinmns havy rat
13: e2ey 52 | Mol ] bewn filled
| [ 2 ]
[T s 1 o
16 (0 (2l | | 0 Cloor tow and
n k- ® | ' 0 | colemn czunton
1] 1 o 1 | 0 ATt 0w CuuMe
2 + 1 1 i (] Feset eolutrn sourser
1] P “w 1 -1 " 10 ane
w o " N ol 0
W eteas 5 N 1+ n Bravcy if dll rove.
W 3 ] Tiawe Sean filled
» 5 06
421 e Ll | i o
2 t 0 [} ] i Arrange daphy,
73 wmx F [ i ' stop for dafs eomry
" e 4@ ] ] )
% wd N | ' sl
26 d " “ | "
2 | E® % 5 w o
28 - B L L) L
bl f “ } N1 - Catcutats Mi- 11411
2a + ] ) PHGE-) Wl
el 1 u 1 PHNO-T 2
¥ {3 . an 1 Rl o
b 35 NG : dil !
w2 ENG=I ol )
TR T 1T | ;.|"""
32 ewins M THNG-T) an "
(3 0 on TNl alf :g lmu-mm
Tl T I S TR \
-1 weu n [ [} [} | Chowr stiplay. @ ¥
coNTAWID
Ghatmd wress o mmmwdmﬂllk
PROGHAM STORAGE .

@ Haw e (i)
£ Commm countee 1



] KEY DISPLAY
CSTEP KEY  CODE x ¥ z
-3 e & | | [
| =2y ¥ | i o
| » 1 n i i |
|» ” N i |
4 3 x n N » ]
i3k | = E) N N 1) i
| 3 4 % W1} ) |
i + n w11 PO |
0 1 o 1 T (1] |
L = 1 | e ] i
42 & 5 T i |
o % .l | |
ay t an - i |
4 =wex 37 [} a |
a7 t 2 i 9 &
@ wwin & 0 0 =
{B 3 03 L} L =
e 8 m (] o #i
PR

Shaded srem of program sreficats sctive e of tha 11613
PAOGRAN STORAGE:

£ Numder of colemm (U}

o Nunsier af rows (N}

@ Row cannter il

£ Catumo coumer {1

PROGRAMMING

SAMPLE PROGRAMS

1 Estet s L uidd |

Cabeutate ML - 141

Actargm display

Branch for daploy
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PROGRAMMING

EDITING v

EDITING IN
PROGRAM MODE

FMT END

PAUSE

Editing procedures differ, In certain respects, between the
91004 and the 9100B. This section will first cover the tech-
niques common to both calculstors: then, to cover the differ-
ences, the reader will be directed to the proper section which
diszusses his particular calcutator.

Editing a program with the PROGRAM-RUN switch in the PRO-
GRAM position s used to verify that steps of a program have
been correctly entered in the Calculator as written in the pro.
gram. Programs that are stored in the 9101A can be checked
ty recalling them to the 9100 using the FMT GO TO instruc:
tion and checking them.

NOTE
An individusl 9101A register containing - program
steps CANNOT be recalled for checking using the
EMT 1T instruction. This nstruction CANNOT
transfer program steps  Instead it will interpret the
contents of the 9101A register as dats and recall a
meaningless constant 1o the X register.

in the RUN mode the FMT END instruction will not perform
as expected when the STEP PRGM key is being used. When
encountered. this command will not return control of the call-
ing program. It will, instead, reset the Calculator memery to
(-+-)00 (the start of the subprogram).

Here is one procedure for manually performing the function
performed by the FMT END instruction:
1. Use FMT GO TO to return to the calling program
(its number must be placed in the X register).

2 Use GO TO to address the program counter to the
proper location in the calling program.

The pause key MUST NOT BE USED to manually halt the execu-
tion of a 910079101A program. If this key is used, program
steps could be changed to key codes 57 or 77. There is also
3 possibility In a 91008 that the instrument would dev 8 series.
of SUB RETURN instructions. The pause key can. however. be.
stared in memory for use 8s a temporary display.

= e [

The pause key must not be used to manually halt the-
execution of a 9100/9101A program.




PROGRAMMING

EDITING

_Ensure the ber which il a progl to be called
[{using FMT GO TO) is not idered by the calcul; tobea
‘continuation of a p ly enterad ber. If it is, either
|the wrong program will be called or the IMPROPER FORMAT
tamp will light and a diagnostic code will appear in the X regis.
‘ter. For example: the keys 1 and 2 are pressed and the opera.
‘tor Is interrupted, Upon returning, he presses 3 FMT GO TO,
This will cause the IMPROPER FORMAT lamp to light and a
dizgnostic code (7,777 777 777 14) to appear in the X register.
This occurance is difficult for the operator to analyze because
‘the improper ber in the X register is replaced with the
diagnostic code and could lead the operator to believe his
91014 Is defective when it is not, This problem can be avoided
‘by the use of CLEAR X (or any other operation key) whenever
the possibility exists that a digit key was the last key pressed.

The 9100A user will find that when he is in the RUN mode and
stepping through & program with the STEP PRGM key the fol-
|lowing instructions wall initiate automatic program execution:
[CONTINUE, PRINT/SPACE, FMT. (PRINT/SPACE only when a
91204 Is present in the system.)

Here Is one method for overcoming this situation. In this
‘method, only FMT is discussed; however, the procedure could
'be used for the other instructions, (See the EDITING A PRO-

GRAM section of the 9100A Operating and Prog ing
Manual for more instructions that do not | ion as expected.)
1. Use the STEP PRGM key to step to (not through)

the FMT instruction,

2. Manually branch (using GO TO) arcund the FMT
and associated instruction.

3. Manually key the instructions that were skipped.
EXAMPLE:

‘Assume the following program segment is in the 91004

FMT GO TO

9100A ONLY

53

54

PROGRAMMING
EDITING 7
9100A ONLY Step to 78 using the STEP PRGM key. Then, press
CONYINUED these keys:
L 3 b
T y'.t il
and continue stepping through the memory until the
next FMT Instruction is encountered,
9100B ONLY The 9100B,/9101A user will have no special problem with edit-

ing a program in the RUN mode You should, however, review
the EDJTING A PROGRAM section of the 91008 Operating and
Programming manual, there are 2 few keys that do not act
as expected.

The STEP PRGM key offers the 91008 user the feature of
checking his 9100B/9101A program In @ very dynamic woy.
\f the STEP PRGM key Is pressed and heid down @ 91008/
9101A program will be stopped immediately after the next FMT
and associated instruction, For example, assume the following
program steps are in a program being run and the STEP
PRGM key is being held down:

KEY

STEP KEY  CODE
2 t 2
23 5 05
% 0 0u
25 .y 42
® g A
2 L 61
28 = 34

m will he stopped after step 26. 1f CONT is then
:hr:s;ed"?g tl;:e program will resume, executing the RCL instruc-

tion in step 27.

If the STEP PRGM key is pressed
FMT  END mstruction, control will not
ing program. It will, Instead, reset
+00 (the start of the su

ecution.
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PROGRAMMING

CORRECTING PROGRAMS

Programs are transferred between the 9100 and the 9101A one
register at a time. If a program is stored in the S101A that

¢ds to charact 0 of a particular regizter, then
the 9101A must assign that entire register lo that program,
leaving character locations 1 through d unused,

One of three situations will confront the operator attempting
1o correct a program stored in the 9101A;

1. The correction will shorten the program

2. The correction will lengthen the program but not
extend the program length beyond the unused loca-
tians which may be present in the last register (eg.
1 through d).

3. The corrsction will lengthen the program and &x-
tend it into an extra register (or registers) thus
overlapping the next program.

Because of their similarity, situations 1 and 2 will be treated
as one in the following procedures,

1. From the memory map obtain the number of the
first 9101A register occupied by the program.
Record this number

2. Recall the program into the calculator memory and
make the needed change.

3. Move the protect line so that N = the number ra.
corded in 1 (above)

4. Assign the program number and store the correct
ed program.

5. Move the protect line to protect the desired area
of the memory. (Programs cannot be recalled if
they are unprotected.)

1. From the memory map, obtain the number of the
first 9101 A register occupied by the program to be
corrected. Record this number.

2. Begin recalling all of the programs stored in the
memory below the program to be correctad (higher
numbered registers), Recall them to the calculator
memory one at a time and record them on mag:
netic cards,

Recall the program to he corrected. Perf 1
j lorm the

w

£

Mave the protect line to N = the
i hio 4 number recorded

Restore the correct program.

One at & time, ENTER the piograms from the mag-
netic cards into the calcula
the O101A. ulator and store them in

aw

SITUATION
1&2

SITUQTION

OPERATOR MAINTENANCE

PERFORMANCE
ASSURANCE

CHANGING THE
FUSE

CHANGING THE
LAMPS

The fifter for the blower motor is the only part of the 9101A
that requires periodic attention. Under normal office environ-
ment, this filter should be cleaned every six months with a
warm detergent solution. The filter, located on the rear penel
of the instrument, is removed by pressing one side of the plas-
tic frame toward the center of the filter. After cleaning the
filter, allow it to dry and reinstall.

NOTE
The motor is sealed and requires no periodic oiling,

The 9101A has one fuse located on the rear panel of the instru-
ment, Spare fuses were shipped with the i ts 85 sup-
plied accessories. To replace the fuse:

4. Switch the LINE switch to OFF.
2. Disconnect the 9101A from the a.c. power source.

3. Pushing In slightly, rotate the fuse holder cap,
counter clockwise, approximately 90 degrees: re-
move the cap,

4. Replace the fuse and reinstall the cap and fuse
in the instrument.

If the new fuse burns out immediately after being installed,
maintenaace for the instrument Is needed.

The ©101A has three lamps: the LINE, FILE PROTECT and
IMPROPER FORMAT. These lamps are all the same and are
located under their respective covers. To change the butb, un:
scrow the cover, install the new bulb and replace the cover in

the front panel.

The following procedure lights ail the famps; unlit lamps are
detective and should be replaced.

NOTE
This procedure assumes the 9101A fuse is goodf

1 h MSIOO:MQIOLAON-—QM‘LINE lamp will light
;. g:’-tg:n:uau'mtsc?ou —mr‘:‘: PROTECT lamp
: FMT, SET FLAG —the IMPROPER FORMAT

3. PRESS: FMT, SET e o gt



