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SDK-51 System Design Kit

FUNCTION DESCRIPTION

The SDK-561 is a kit that includes hardware and
software components to assemble a complete
MCS-51 family single-board microcomputer.
Only common laboratory tools and test equip-
ment are required to assemble the kit. Assembly
generally requires 5 to 10 hours, depending on
the experience of the user. See Figure 1 for a
block diagram of the SDK-51/52 system.

The MCS®-51 Microcomputer Series

MCS-51 is a series of high-performance single-
chip microcomputers for use in sophisticated
real-time applications such as instrumentation,
industrial control, and intelligent computer
peripherals. The 8031, 8032, 8051, 8052, and
8751 microcomputers belong to the 8051 family,
which is the first family in the MCS-51 series.

In addition to their advanced features for control
applications, MCS-51 family devices have a mi-
croprocessor bus and arithmetic capability such
as hardware multiply and divide instructions,
which make the SDK-51 a versatile stand-alone
microcomputer board.

The 8031, 8032, 8051, 8052, and
8751 CPUs

The 8031, 8032, 8051, 8052, and 8751 CPUs
each combine, on a single chip, a 128X 8 data
RAM; 32 input/output lines; two 16-bit timer/e-
vent counters; a five-source, two-level nested in-
terrupt structure; a serial 1/0 port; and on-chip -
oscillator and clock circuits. An 8051 block dia-
gram is shown in Figure 2.

The 8031, the SDK-51's CPU, is a CPU without
on-chip program memory. The 8031 can address
64K bytes of external program memory in addi-
tion to 64K bytes of external data memory. For
systems requiring extra capability, each
member of the 8051 family can be expanded
using standard memories and the byte-oriented
MCS-80 and MCS-85 peripherals. The 8051 is
an 8031 with the lower 4K bytes of program
memory filled with on-chip mask-programmable
ROM while the 8751 has 4K bytes of ultraviolet
light-erasable, electrically programmable ROM
(EPROM).

The 8031 CPU operates at a 12 MHz clock rate,
resulting in 4us multiply and divide and other in-
structions of 1us and 2us. :

8031/8032 MONITOR
MICROCONTROLLER EPROM
—’\ USER-
CONFIGURABLE
14 MEMORY CASSETTE
J—’ INTERFACE
ADDRESS ——:> <':————:’>
8041A SERIAL
& DATA BUSES uPl 170
PARALLEL —N\
/o uPI KEYBOARD
BUS V
) BREAKEQINT N DispLAY
2085
Figure 1. Block Diagram of the SDK-51 System Design Kit
162549-002
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SDK-51 System Design Kit

The 8032 and 8052 CPUs each combine, on a
single chip, a 256 X 8 data RAM; 32 input/output
lines; three 16-bit timer/event counters; a five-
source, two-level nested interrupt structure; a
serial 170 port; and on-chip oscillator and clock
circuits. Refer to the shadowed areas in Figure 2.

For additional information on the 8051 family,
see the Microcontroller Handbook or the
MCS®-51 Macroassembler User’s Guide.

System Software

A compact but powerful system monitor is con-
tained in 8K bytes of pre-programmed ROM. The
monitor includes system utilities such as com-
mand interpretation, user program debugging,
and interface controls. Table 1 summarizes the
SDK-51 monitor commands.

The ROM devices also include a single-line as-
sembler and disassembler. The assembler lets
you enter programs in MCS-51 assembly lan-
guage mnemonics directly from the ASCII
keyboard. The disassembler supports debugging
by letting you look at MCS-51 instructions in
mnemonic form during system interrogation.

Memory

The two 64K external memory spaces are com-
bined into a single memory space which you can
configure between program memory and data
memory. The kit includes 1K-byte of static RAM.
The board has space and printed circuitry for an
additional 15K bytes of RAM and BK bytes of
ROM.

Two sets of ROM devices are included in the kit,
one for the 8031 microcontroller for 8051
development, and one for the 8032 mlcrocontrol-
ler for 8052 development.

User Interface

The kit includes a typewriter-format, ASCIi-
subset keyboard and a 24-character, alpha-
numeric LED display. The standard keyboard
and display provide full access to all of the
SDK-51's capabilities. All of the SDK-51 inter-
faces are controlled by a pre-programmed Intel
8041 Universal Peripheral Interface.

A 3 X4 matrix keyboard can be jumpered to port
1 of the 8031/8032.

REFERENCE COUNTERS
I 1
[ |
| |
| |
I 4096 BYTES !
| |OSCILLATOR PROGRAM 128 BYTES A LA |
| TIMING (8055 8751 DATA MEMORY COUNTERS |
| |
| l I
I I
| I
| l | I
I |
l PROGRAMMABLE l

64K-BYTE BUS —’\ PROGRAMMABLE S betEx
[ EXPANSION Vo FoLLo I

CONTROL

| ® SYNCHRONOUS | |
| SHIFTER I
L | [— ~~~~~ o 3 ﬁﬁ i~ B o _J

Y

INTERRUPTS CONYROL PARALLEL PORTS SERIAL SERIAL
) ADDRESS/DATA BUS. IN ouT
*Shadowed areas indicate 8032 features & /O PINS

. 2084

Figure 2. 8031/8032 Block Diagram

162549-002
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SDK-51 System Design Kit

Optional Interfaces

TERMINAL

An RS-232-compatible CRT or printing terminal
or a current-loop-interface terminal may be used
as a listing device by connecting it to the board's
serial interface connector and supplying +12
and —12volts to the board.

~ AUDIO CASSETTE

The kit includes hardware, software, and user’s
guide instructions to connect and operate an
audio cassette tape recorder for low-cost pro-
gram and data storage.

Table 1. SDK-51 Commands

Command Operation.

Define addresses for
breaking execution.

Set breakpoint

Display cause Ask the system why

execution stopped.

Transfer files to and from
Intellec® development

Upload, download

system.

Save, load Transfer files to and from
optional cassette
interface.

Set top of Define partition between

program memory | program memory and

data memory.

Set baud Define baud rate value of

serial port.

Display memory Examine and change
program memory or data

location.

Translate an MCS-51
assembly mnemonic into
object code.

Assemble

Disassemble Translate program
memory into MCS-51

assembly language

mnemonics.

Go Start execution between
a selected pair of
addresses.

Step Execute a specified

number of instructions.

INTELLEC® SYSTEM

An SDK-51 and an Intellec Model 800 or Series
Il development system with ISIS can upload and
download files through the serial interface with-
out adding any software to the Intellec system.

Parallel 1/0

The kit includes an Intel 8155 parallel 1/0 device
which expands the 8031/8032 1/0 capability
providing 32 dedicated parallel lines. Three
40-pin headers between the 8031 and 8155
devices and the wire-wrap area facilitate inter-
connections with the user’s custom circuitry.

Debugging

Hardware breakpoint logic in the SDK-51
checks the address of a program or external
data-memory access against values defined by
the user and stops execution when it sees a
“break” condition. After a breakpoint, you can
examine and modify registers, memory
locations, and other points.in the system. A step
command lets you execute instructions in a
single-step mode.

Assembly and Test

The SDK-51 assembly manual describes hard-
ware assembly in a step-by-step process that in-
cludes checking each hardware subsystem as it
is installed. Building the system requires only a
few common tools and standard laboratory
instruments. Figure 3 shows an assembled
SDK-51/52 system.

Figure 3. SDK-51 Assembled with
Additional RAM and ROM
Devices Installed

7-18 162549-002
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SDK-51 System Design Kit

SPECIFICATIONS

Control Processor

Intel 8031 and 8032 microcomputers
12 MHz clock rate

Memory

RAM — 1K-byte static, expandable in 1K seg-
ments to 16K-byte with 2114 RAM devices; user-
configurable as program or data memory.

ROM — Printed circuitry for 8K bytes of program

memory in 4K segments using 2732A EPROM
devices.

Interfaces

Keyboard — 51-key, ASCII subset typewriter ‘

format, 12-key (3 x 4) matrix
Display — 24-character, alpha-numeric

Serial — RS-232 with user-selectable baud rate.
Printed circuitry for 100 baud 20 mA current
loop interface. 8031 serial port.

Parallel — 32lines, TTL compatible

Cassette — Audio cassette tape storage inter-
‘face

Software

System monitor preprogrammed in on-board
ROM MCS-51 assembler and disassembler pre-
programmed in on-board ROM.

Interface control software preprogrammed in
8041’s on-chip ROM. : '

Assembly and Test Equipment
Required

Needle-nose pliers
Small Phillips screwdriver

Small diagonal wire cutters

Soldering pencil, <30 watts, 1/16" diameter tip
Rosin-core, 60-40 solder, 0.05" diameter
Volt-Ohm-Milliammeter, 1 meg-ohm input impe-
dance

Oscilloscope, 1 volt/division vertical sensitivity,
200 us/division sweep rate, single trace, internal
and external triggering

Physical Characteristics

Length — 13.5in. (34.29 cm)
Width — 12in. (30.48 cm)
Height — 4in. (10.16cm)
Weight — 31b. (1.36 kg)

Electrical Characteristics

DC Power Requirement (supplied by user, cable
included with kit)

Voltage Current
+ 5V 5% 3A
+12V+5%* 100 mA
—12V+5%* 100 mA

*=+12 volts required only for operation with serial interface.

Environmental Characteristics

Operating Temperature — Oto 40°C
Relative Humidity — 10% to 90%, non-

- condensing

Reference Manuals

SDK-51/52 MCS®-51 System Design Kit User’s
Guide ‘

SDK-51/52 MCS®-51 System Design Kit Assem-
bly Manual ’

SDK-51 MCS®-51 System Design Kit Monitor
Listing Manual

SDK-52 MCS®-51 System Design Kit Monitor
Listing Manual

MCS®-51 Macro Assembler User’s Guide
MCS®-51 Macro Assembly Language Pocket
Reference

ORDERING INFORMATION

Part Number
MCI-51-SDK

Description
MCS-51 System Design Kit

162548-002
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tel o SDK-2920
2920 SYSTEM DESIGN KIT

m Complete 2920 program developme‘nt: a File handiing capabilities:
— 2920 assembly language keyboard — Up/down load of object file to
— Single-line assembler/disassembler Intellec or audio cassette

— 24-character, alphanumeric display - :Ja%:: ‘:g f&::f:cme with symbol

— 2920 memory display and modify — 2920 EPROM programming
— List program memory to line printer gega|.time execution of a programmed
with symbOI table 2920
s Decimal-to-binary conversion program ] Breadboarding area

The SDK-2920 contains all of the components required to assemble a complete single board microcom-
puter system for programming and evaluation of the 2920 Analog Signal Processor. The 8085/8041A
microcomputer-based program development section allows you to immediately enter programs in 2920
assembly mnemonics, translate them to 2920 object code, and program the on-board 2920 EPROM. The
kit supports basic filing options such as up/down loading to/from an Intellec, audio cassette, and line
printer. The SDK-2920 also provides the user with a 2920 run mode section allowing real-time execution of
a programmed 2920. This section comes complete with BNC connectors and Intel’s 2912 PCM line filters
required for one input and one output network. The kit supports optional input and output circuitry on the
run mode section.

The following are trademarks of Intel Corporation and may be used only to describe Inte! products: Intel, Intellec, MCS and ICE, and the combination of MCS or ICE and a

numerical suffix. Intel C assumes no r ility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent licenses are
implied.
© INTEL CORPORATION, 1983 MAY 1983
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FUNCTIONAL DESCRIPTION

The SDK-2920 is a kit which includes all the
necessary hardware and software components to
assemble, using common laboratory tools and
test equipment, a complete single board 2920 pro-
gramming and evaluation aid. Assembly generally
requires 4 to 8 hours, depending on the ex-
perience of the user.

The 2920 Signal Processor

The Intel® 2920 Signal Processor is a program-
‘mable, single chip analog and digital signal pro-
cessor specifically designed to replace analog
subsystems in real-time processing applications.
Its instruction set plus the high precision (25 bits)
digital arithmetic logic unit provides the capability
to implement very complex subsystems. Typical
functions performed by the 2920 include: lowpass
and bandpass filters with up to 20 complex pole
and/or zero pairs; threshold detectors; limiters;
rectifiers; up to 25-bit multiplication and division;
approximations to nonlinear functions such as
square law and logarithm; logical operations; in-
put and output muitiplexing of signals; logical
outputs for decision type processing; and analog
outputs for multifrequency oscillators, waveform
generators, etc. In addition, several 2920's may be
cascaded for very complex processing applica-
tions with no loss in throughput rate.

Tables 1 and 2 show the 2920 instruction set and
op codes.

Table 1. Shift Op Codes

. {Op Code | scale

Operation Mnemomc 3l2[1 10| Factor
Shift Right 13 Bits R13 1{1{ofof 213
Shift Right 12 Bits R12 t{o]1l1] 212
shift Right 1 Bit RO1 ojlojo|o| 27!
No Shift R0O 1{1i1{1 1
shift Left 1 Bit LO1 1{1|1]o] 2
Shift Left 2 Bits LO2 1101 4

System Software

A compact but powerful system monitor is con-
tained in 6K bytes of preprogrammed ROM. The
monitor includes system utilities such as com-
mand interpretation, user program debugging,
and interface controls.

The monitor ROM devices also include a single-
line assembler and disassembler. The assembler
lets you enter programs in 2920 assembly lan-
guage mnemonics. The disassembler supports
debugging by letting you look at or change either
hexadecimal values or 2920 instructions during
program interrogation.

VSP —»|

RUN/PROG —»|

PROGRAM STORAGE
(EPROM)
192x 24

- «———RST/EOP

SIGIN (0) ————»|

SIGIN (1) ——»]
) > AID * DAR

SIGIN 2) ———=| MUX CIR.

&
SIGING ———=]  sgn 8

A
SCRATCH
PAD
MEMORY

[——— SIGOUT (0)

e

—-—— SIGOUT(1)

I —— SIGOUT(2)

DMUX [ SIGOUT(3)

CAP 1 ﬁt
CAP2

CLOCK LOGIC

DIA

&
S&H's |——— SIGOUT(4)
[ SIGOUT(5)

——— SIGOUT (6)

&
PROGRAM
COUNTER

*EXTERNAL COMPONENTS T
VRer

+5V -5V

————» SIGOUT (7)

YA D]

OF GRDD GRDA M1 M2

Figure 1. 2920 Function Block Diagram (Run Mode)
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Table 2. Instruction Set and Op Codes

Mnemonics Op Codesl!!
Code Condition ALU ADF | ADK Operations ‘ Notes
Digital Instructions 2,1,0 1,0 2,1,0
ADD 110 A J (Ax2M+B -8B
suB : 101 B-(Ax2Y) - B
LDA m |- (Ax2Y+0- B
XOR 000 (Ax2MeB -~ B
AND 001 (Ax2M.8 - B
ABS 011 Ax2Y)| - B
ABAl' 100 (3 [3] (Ax2MN)|+B — B
LM 010 Sign(A) — = F.S, — B
ADD CND( 2 110 (Ax2")+ B — B IFF DAR(K)=1
B — B IFF DAR(K)=0
SUB CND( 128! 101 B-(Ax2M) —~ B & CY — DAR(K) IFF CYp=1 (5
B+(Ax2N) ~ B & CY — DAR(K) IFF CYp=0
LDA CND( )2 111 \ \ (Ax2Y) ~ B IFF DAR(K)= 1
B8 — B IFF DAR(K)=0
ABAl'"I CND( ) 100 (Ax2Y)+B -~ B
XOR CND( ) 000 (Ax2Y)eB - B
Analog Instructions
IN(K) 00 0-3 Signal sample from input channel K
OUT(K) 10 0-7 DI/A to output channel K
CVTS 00 6 Determine sign bit
CVT(K) m 01 0-7 Perform A/D on bit K (6]
EOP 00 5 Program counter to zero
NOP 00 4 No operation
CND(K) 1 0-7 Select bit K for conditional instructions
CNDS 00 7 Select sign bit for conditional instructions
' 0 1 2 3 4 5
o[1]2]0] [1]a1[e1]a2] [s2]a3[B3]A4] [B4]As[B5]A0] [BO[0] 1] 2] [3]o]1]2]
|<—ADK->|<-ADF->I<—— MEMORY ADDRESSES | SHF ——|<—ALU—>|
Note: The input pins for each nibble bit from left to right are DO, D1, D2, D3.
NOTES: E
1. Op codes ALU and ADF are in binary notation, ADK is in decimal notation and represents the value “K” when appropriate.
2. CND( ) can be either CND(K) or CNDS testing amplitude bits or the sign bit of the DAR respectively.
3. Determined by analog instructions below.
4. B is set to full scale (F.S.) amplitude with the same sign as the “A” port operand.
5. The previous carry bit (CYp) is tested to determine the operation. The present carry bit (CY) is loaded into the Kth bit location of

the DAR. “Present carry (CY) is generated independent of overflow. It will represent the carry (CY) of a calculated 28-bit result.”

6. EOP will also enable overflow correction if it was disabled during a program pass. The EOP must occur in ROM location 188.

7. Determined by digital instructions above.

8. For SUB CNDS Operation CY — DAR(S). . -

9. Does not affect DAR. In this case, CND Is used with XOR/ABA to enable/disable the ALU overflow saturation algorithm. Use of
either instruction causes the ALU output to roll over rather than go to full scale with sign bit preserved. An EOP instruction will
also enable the ALU overflow saturation algorithm.

10. Clarification of CYgyr sense for certain operations. For LDA, XOR, AND, ABS; CYgyr — 0.

Memory User Interface

The kit contains 1.25K bytes of RAM for 2920 pro- The kit includes a function and hex keyboard and
gram development. The RAM is used as 2920 pro- a formatted 24-character, 18-segment display for
gram memory for up to a 192-instruction 2920 pro- easy 2920 code entry. The interactive keyboard
gram. The RAM space is also used for a symbol and display enables the system monitor o step
table up to 40 user defined symbols. the user through a command entry sequence with
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the friendliness of a menu-driven operating sys- Assembly and Test

tem. . The SDK-2920 assembly manual describes assem-

Optional Interfaces ply in a step-by-step process that includgs check-
. ing segments of hardware as they are installed.

An RS-232 or 20 mA current loop compatible CRT Building the system requires only a few common

or printer may be used as a listing or file storage tools and standard instruments.

device by connecting it to the board’s serial inter-
face connector and supplying + 12 and — 12 volts
to the board. In addition, the kit provides an audio
cassette-interface, allowing the use of an audio
cassette as a mass storage device.

Debugging

Program development is made easy by use of inter-
active error messages that will inform the user of
illegal entries at the time of program development.
Syntax errors are detected prior to EPROM program-
ming, giving the user the option to continue or abort
the programming.

The run-mode section allows the user to execute a’
programmed 2920 in real time, with his own input
stimulus and output circuit or instrumentation.
The kit is supplied with the 2920 (600 ns instructions)
and a 6.67 M Hy crystal.

' 'Figureka. Assembled SDK-2920

CONTROL
SECTION 2920 DATA KEYS
RESET usT Kp ADD ABS ABA AND Y ALy DEST SAC SHF ANALOG
LOAD KN Cc o E F
HEX/ASM EOIT +i= sus LDA LiM XOR t
- - R 8 9 A B Sam—— 2920 __\—
INSRT DEL L IN out CvIS cvT \
NEXT PREV . 4 s [ 7 e —
—\__ Svstem Desion Kir menm
SHIFT CONV DAR NOP CNDS CND EOP
CR Y 0 1 2 3
Figure 2. Keyboard Arrangement Figure 4. Display Layout
o SERIALCH CASSETTE

RAM

INPUT 2912AS ANTI-ALIASING 125K | sasia | | ea3 |
ANALOG FILTER (1 OF 4) 2920 PROG. @ [E

Vaer | 2520 8041A UPI
PROTOTYPING EXECUTION £agen
SOCKET
cLock ]
KEYBOARD
6K AND
OUTPUT _ {2912 AS RECONSTRUCTION MONITOR DISPLAY
ANALOG FILTER (1 OF 4) ROM
2920 RUN MODE SECTION PROGRAM DEVELOPMENT SECTION

Figure 5. SDK-2920 Functional Block Diagram
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Table 3. SDK-2920 Control Commands

RESET —

SHIFT —
EDIT —~—

LOAD —
LisT -~

CONV —

Sets.the monitor to its initialization program and responds to the selection of one of the four modes.
The display will prompt the user with EDIT? LOAD? LIST? CONV?.

Selects the upper case characters or functions.

Selects the edit mode, allowing for 2920 program entry and/or modification. The commands available
in the edit mode are shown below in Table 4.

Selects the load mode, providing for up/down loading to/from the RS-232, cassette, or the 20 mA cur-
rent loop interfaces. It also provides for 2920 EPROM read, program and verify.

Selects the list mode, providing for listing the 2920 program source code, symbol table, and 2920 hex
code to a line printer via the RS-232 interface.

Selects the decimal-to-binary-to-decimal conversion program.

Table 4. Edit Mode Commands

—

NEXT

PREV

LIST

HEX/ASM

LR

INSRT

DEL

Cursor Right The blinking cursor is moved right one position unless at the end of displayed
field.
Cursor Left Blinking cursor is moved left until the sequence number is encountered, then it

skips to the left edge-of the display.

Next Instruction The next 2920 instruction is displayed unless at end of memory.

Pfevious Instruction The previous 2920 instruction is displayed unless at beginning of memory.
List Memory Send disassembied 2920 instructions to serial port.

Mode Toggle Toggle edit mode between symbolic assembly and hexadecimal.

Insert Instruction  Expand the program in memory by one location and insert a NOP at current
memory display address. :

Deleté Instruction  Contract the program in memory by one location and remove the instruction at
the current memory display position.

EDIT LOAD LIST CONV
2920=1AUX=2CASS=3

NOTE: WILL BLINKIF NOT
SOCKETED PROPERLY
AFTER (CR)

NOTE: CAN ENTERSINGLE
CHARACTER

[ VERIFY 2920 SOCKETED(CR) | [10-SDK=1 FROM-SDK=2|

ENTER FILE XX(CR)

| [READ = 1 PROGIVER =2 CMPR = 3 | [ START Aux] [084=1 SOURCE=2 | [T0-SDK=1FROM-SDK =2 |

PUSH CR TO PROGRAM [ sTART AUX, THEN (CR) | | START CASS | [START CASS THEN (CR)}

2920 TRANSFER ACTIVE [(CATA DISPLAYED AS TRANSFERRED) | [ (DISPLAY BLANK) ]

] CHECKSUM=XX, (CR) * | | LOAD COMPLETE (CR) | XX LOADED (CR}

Figure 6. Load Command and Display Tree
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SPECIFICATIONS

Control Processor

Intel 8085A microprocessor
6.144 MHz clock rate

Memory

RAM — 1.25K-byte static
ROM — 6K-byte

Interfaces

Keyboard — 28-key with shift, providing 54 func-
tions and characters

Display — 24-character, 18-segment LED

Serial — RS-232 with user-selectable baud rate
and 20 mA current loop

Cassette — Hardware and software for audio cas-
sette tape storage interace

Software

System monitor preprogrammed in ROM

2920 assembler and disassembler preprogram-
med in ROM

Interface control software preprogrammed in 8041
on-chip ROM

Assembly and Test Equipment Required

* Needle-nose pliers

* Small Phillips screwdriver

* Small flat-blade screwdriver

* Small diagonal wire cutters

¢ Soldering pencil, <30 watts, 1/16” diameter tip

¢ Rosin-core, 60-40 solder, 0.05” diameter

¢ Volt-ohm-milliameter, 1 meg ohm input imped-
ance

® Oscilloscope, 1 volt/division vertical sensitivity,
200 gus/division sweep rate, single trace, internal
and external triggering

Physical Characteristics

Length — 16 in. (40.64 cm)
Width — 10 in. (25.40 cm)
Height — 4 in. (10.16 cm)
Weight — 3 Ib (1.36 kg)

Electrical Characteristics

DC Power Requirements (supplied by user, cables
included with the kit)

Program Development Section:

Voltage Current Comments
+5V £5% 1.0A Required for program development
+12V £5% 100 mA Required for 2920 EPROM program-

ming and RS-232 interface

—12V £5% 100 mA Required for RS-232 interface

Run Mode Section:

Voltage Current Comments
+5V 5% 300 mA Required for operation as supplied
200 mA Required for each additional 2912/
7418324 pair
-5V £5% 250 mA Required for operation as supplied
200 mA Required for each additional 2912/

7415324 pair

Environmental Characteristics

Operating Temperature — 0 to 40°C
Relative Humidity — 10% to 80% non-condensing

Reference Manuals

SDK-2920 System Design Kit User's Guide
SDK-2920 System Design Kit Assembly Manual
2920 Analog Signal Processor Design Handbook

ORDERING INFORMATION

Part Number
MCI-20-SDK

Description
2920 System Design Kit
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MICROSOFT*, INC. BASIC-80 INTERPRETER
SOFTWARE PACKAGE

s Compatible with other Microsoft BASIC
compilers and interpreters

a Sophisticated string handling and
structured programming features for
applications development

n Direct transfer of BASIC programs to
the 8085, 8086 and 8088

= Random and sequential file
manipulation where random file record
length is user-definable

o Read or write memory location
capabilities

= Meets the requirements for the ANSI
subset standard for BASIC, and
supports many enhancements

= Extensive text editing features built-in

= Automatic line number generation and
renumbering

= Supports assembly language
subroutine calls

» Trace facilities for easier debugging

BASIC Release 5.0 from Microsoft is an extensive implementation of BASIC. Microsoft BASIC gives users what
they want from a BASIC—ease of use plus the features that are comparable to a minicomputer or large

mainframe.

BASIC-80 meets the requirements for the ANSI subset standard for BASIC, as set forth in document BSRX3.60-
1978. It supports many unique features rarely found in other BASICs.

FEATURES

—Four variable types: Integer (—32768, +32767),
String (up to 255 characters), Single-Precision
Floating Point (7 digits), Double-Precision
Floating Point (16 digits).

—Trace facilities (TRON/TROFF) for easier
debugging.

—Error trapping using the ON ERROR GOTO
statement.

—PEEK and POKE statements to read or write any
memory location.

—Automatic line number generation and
renumbering, including reference line numbers.

—Matrices with up to 255 dimensions.

—Boolean operators OR, AND, NOT, XOR, EQV,
IMP.

—Formatted output using the PRINT USING facility,
including asterisk fill, floating dollar sign,
scientific notation, trailing sign, and comma
insertion.

—Direct access to 1/O ports with the INP and OUT
functions.

—Extensive program editing facilities via EDIT
command and EDIT mode subcommands.

—Assembly language subroutine calls (up to 10 per
program) are supported.

—IF/THEN/ELSE and nested IF/THEN/ELSE
constructs.

" —Supports variable-length random and sequential

disk files with a complete set of file manipulation
statements: OPEN, CLOSE, GET, PUT, KILL,
NAME, MERGE. '

@©INTEL CORPORATION, 1983.
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MICROSOFT, INC.
BASIC-80 INTERPRETER

BASIC-80 Commands, Statement$,~

Functions

AUTO RENUM NAME

LIST WIDTH SAVE

NULL CONT EDIT

TROFF MERGE NEW

CLEAR RUN | TRON

LOAD DELETE

Program Statements

CALL RANDOMIZE RETURN

GOsuB COMMON WAIT _

END DEF FN ON GOSUB

GOTO ERROR DIM

STOP POKE FOR/NEXT/

WHILE/ RESUME STEP
WEND SWAP IF/THEN/

CHAIN DEFDBL ELSE

DEF USR DEFSTR ON ERROR

LET DEFSNG GOTO

REM DEFINT OPTION BASE

Input/Output Statements and Functions

CLOSE GET NAME
KiLL POS PUT
out FIELD EOF
RESTORE  LSET/RSET SPC
READ PRINT INKEY$
TAB USING INPUT
DATA LoC OPEN
LINE MKI$ CvD
INPUT MKS$ CvI
PRINT MKD$ CVS
WRITE LLIST
LPRINT LPOS

T VA>I

Arithmetic Functions

ABS SIN LOG
INT CDBL FIX
SGN CSNG cos
ATN’ CINT RND
EXP SQR TAN
String Functions
ASC STR$ INSTR
LEN HEXS$ RIGHT$
STRINGS OCT$ MID$
CHR$ - VAL SPACE$
LEFT$
Operators
. XOR
<= NOT
+ EQV
<> MOD
\ IMP
>= OR
AND
Special Functions
ERL ERR VARPTR
USR FRE PEEK

SPECIFICATIONS

Operating Environment

The standard disk version of Microsoft BASIC-80
occupies 24K bytes of memory. Microsoft BASIC-80
Interpreter is compatible with Intel’s ISIS operating
system or CP/M* operating system.

Required Hardware

Intellec Microcomputer Development System

—iPDS (Personal Development System)
—minimum of 1 diskette drive

8-2

Required Software

ISIS Operating System or CP/M Operating System.

Documentation Package

One copy of each manual is supplied with the
software package.

Description

BASIC-80 Reference Manual
BASIC Reference Book

AFN-02086C
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ORDERING INFORMATION

Order Code Description
SD102CPM80F  Microsoft BASIC-80 Interpreter Software Package, CP/M version (Double-Sided,
Double Density 54" Floppy) iPDS format

SD102ISS80F Microsoft BASIC-80 Interpreter Software Package, ISIS version (Double-Sided,
Double Density 54" Floppy) iPDS format

SUPPORT

Intel offers several levels of support for this product,
depending on the system configuration in which it is
used. Please consult the price list for a detailed
description of the support options available.

An Intel Software License required.

*Microsoft is a trademark of Microsoft, Inc. .
*CP/M is a registered trademark of Digital Research, Inc.
*MP/M-Il is a trademark of Digital Research, Inc.

8-3 AFN-02086C



intel

MICROSOFT*, INC. BASIC-80 COMPILER
SOFTWARE PACKAGE

= Produces highly optimized, true
machine code

= Compiled programs are fast and
compact because of extensive
optimizations performed during
compilation

= Supports all the commercial language
features of the Microsoft BASIC
interpreter (except direct mode
commands)

» Supports double-precision
transcendental functions

= Machine code for application programs
may be placed on diskette, ROM, or
other Media

= Provides source program security
because only compiled code need be
distributed to end-users

a Loader format identical to Microsoft's
MACRO-80 assembler, COBOL-80
compiler, and FORTRAN-80 compiler:
Compiled BASIC programs can be
loaded and linked with any of these
languages

Microsoft's BASIC-80 compiler is a powerful tool for programming BASIC applications or microprocessor
system software. The single-pass compiler produces extremely efficient, optimized 8080 machine code that is in
Microsoft-standard, relocatable binary format. Execution speed is typically 3-10 times faster than Microsoft’s

BASIC-80 interpreter.

FEATURES

Optimized, Compatible Object Code

The BASIC compiler produces object code that is
highly optimized for speed and space, relocatable,
and compatible with other Microsoft software prod-
ucts. The loader format is identical to that of the
MACRO-80 assembler, COBOL-80 compiler and
FORTRAN-80 compiler, so programs written in any
one of these four languages can be loaded and linked
together. The compiler can also provide a formatted
listing of the machine code that is generated.

Compiled programs are fast and compact due to ex-
tensive optimizations performed during compilation:

—Expressions are reordered to minimize temporary
storage and (wherever possible) to transform
floating point division into muitiplication.

—Constant multiplications are distributed to allow
more complete constant folding. -

—~Constants are folded wherever possible. The
expression reordering finds “hidden” constant
operations.

—Peephole optimizations are performed, including
strength reduction.

—The code generator is template-driven, allowing
optimal sequences to be generated for the most
commonly used operations.

—String operations and garbage collection are
extremely fast.

Compiled BASIC-80 programs are the ideal end prod-
uct for BASIC applications’ programmers. The ma-
chine code for any application program may be
placed on a diskette, ROM, or other media. The pro-
gram not only runs faster than with the interpreter,
but the BASIC source program need not be dis-
tributed. Thus the original application program is
protected from unauthorized alteration.

Language Features

The Microsoft BASIC-80 Compiler supports all the
commercial language features of Microsoft BASIC-
80, except those commands that are not usable in the
compiler environment (i.e., direct mode commands
such as LOAD, AUTO, SAVE, EDIT, etc.). That means
you get the BASIC language compatible with other
Microsoft BASIC packages. -

©INTEL CORPORATION, 1983,

MAY 1983
ORDER NUMBER:210247-002
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In addition, the compiler supports double-precision larger programs because the runtime routine library
transcendental functions (SIN, COS, TAN, ATN, LOG, does not reside in memory during linking. The ex-
EXP, SQR), %INCLUDE, CHAIN and COMMON. The ecutable files saved on disk are also much smaller

%INCLUDE compiler directive brings another source since the BRUN module exists separately.

file into the compilation without retyping the main

source file. P yping Utility Software Package

BRUN Runtime Module The BASIC-80 package includes the Microsoft Utility
Software Package. The Utility Software Package in-

The BRUN runtime module contains the most com- cludes the MACRO-80 macro assembler, the LINK-80

mon runtime routines needed for most programs. linking loader and the CREF-80 Cross-Reference

Using the BRUN module provides faster link loading Facility. Refer to the description of the Microsoft

of program modules and allows the user to link much Utility Software Package for full details.

SPECIFICATIONS

Operating Environment Required Software

The BASIC Compiler requires a minimum of 34K CP/M* Operating System
bytes of memory (exclusive of the operating system).

Microsoft recommends that 48K bytes be available Documentation Package

for compiling medium to large programs. The com- One copy of each manual is supplied with the
piler itself occupies about 28K bytes. At runtime, the'  goftware package.

BRUN module occupies approximately 15.5K bytes.

If, as an option, the BRUN module is not used, the Description

runtime library occupies 8K-18K bytes. BASIC Compiler User's Manual

. BASIC-80 Reference Manual
Reqmred Hardware BASIC Reference Book

Intellec Microcomputer Development System Microsoft Utility Software Manual

—iPDS (Personal Development System) (Specify by Alpha Character when ordering.)
—minimum of 1 diskette drive

ORDERING INFORMATION

Order Code Description ;
SD124CPMB8OF Microsoft BASIC-80 Compiler Software Package, CP/M version (iPDS Format)
SUPPORT: '

Intel offers several levels of support for this product, depending on the system configuration in which it is used.
Please consult the price list for a detailed description of the support options available.

An Intel Software License required. *CP/M is a registered trademark of Digital Research, Inc.
*Microsoft is a trademark of Microsoft, Inc. *MP/M-Il is a trademark of Digital Research, Inc.
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DIGITAL RESEARCH INC.
CP/M* 2.2 OPERATING SYSTEM

= High-performance, single-console = More than 1,000 commercially available

operating system compatible software products
= Simple, reliable file system matched to = General-purpose subroutines and
microcomputer resources . . table-driven data-access algorithms
= Table-driven architecture allows field provide a truly universal data
reconfiguration to match a wide variety management system
of disk capacities and needs s Upward compatibility from all previous
= Extensive documentation covers all versions

facts of CP/M applications

CPIM 2.2 is a monitor control program for microcomputer 'systenﬁ and appliéation‘uses on Intel 8080/8085-
based microcomputer. CP/M provides a general environment for program execution, construction, storage,
aqd editing, along with the program assembly and check-out facilities.

The CP/M monitor provides rapid access to programs through a comprehensive file management package. The
file subsystem supports a named file structure, allowing dynamic allocation of file space as well as sequential
and random file access. Using this system, a large number of distinct programs can be stored in both source-
and machine-executable form.

CP/M also supports a powerful context editor, Intel- -compatible assembler, and debugger subsystems Nearly all
personal software programs can be bought configured to run under CP/M, several of which are available from
Intel.

FEATURES
CP/M is logically divided into four distinct modules: —Uses less than 4K of memory allowing plenty of
memory space for applications programs
BIOS—Basic 1/O System ‘ ‘ ~_Uses less than 4K of memory
: : —Makes programs transportable from system to
—Provides primitive operations for access to disk system
drives and interface to standard peripherals . . . .
(teletype, CRT, paper tape reader/punch, bubble —Entry points include the following primitive
memory, and user-defined peripherals) operations which can be programmatically
Al gif ‘ | accessed:
—Allo ificati S .
lar erdoare o o tailoring to a particu SEARCH  Look for a particular disk file by
) name
BDOS . A . OPEN Open a file for further operations
—Basic Disk Operating System CLOSE Close a file after processing
—Provides disk management for one to sixteen disk RENAME  Change the name of a particular file
drives containing independent file directories READ Read a record from a particular file
—Implements disk allocation strategies for fully WRITE Write a record to a particular file
dynamic file construction and minimization of SELECT Select a particular disk drive for
head movement across the disk further operations

SEPTEMBER 1984
©INTEL CORPORATION, 1983. ' 8-6 ORDER NUMBER:210268-004
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CP/M 2.2

CCP—Console Command Processor

—Provides primary user interface by reading and
interpreting commands entered through the
console

—Loads and transfers control to transient programs,
such as assemblers, editors, and debuggers

—Processes built-in standard commands including:

ERA Erase specified files

DIR List file names in the directory
REN Rename the specified file
SAVE Save memory contents in a file

TYPE Display the contents of a file on

the console

TPA—Transient Program Area

—Holds programs which are loaded from the disk
under command of the CCP

—Programs created under CP/M can be checked out
by loading and executing these programs in
the TPA

—User programs, loaded into the TPA, may use the
CCP area for the program's data area

—Transient commands are specified in the same
manner as built-in commands

—Additional commands can be easily defined by the
user

—Defined transient commands include:

PIP Peripheral Interchange Program
—implements the basic media transfer
operations necessary to load, print,
punch, copy, and combine disk files;
PIP also performs various
reformatting and concatenation
functions. Formatting options include
parity-bit removal, case conversion,
Intel hex file validation, subfile
extraction, tab expansion, line number
generation, and pagination

ED Text Editor—allows creation and
modification of ASCII files using
extensive context editing commands:
string substitution, string search,
insert, delete and block move; ED
allows text to be located by context,
line number, or relative position with a
macro command for making extensive
text changes with a single command
line

8-7

ASM Fast 8080 Assembler—uses standard
Intel mnemonics and pseudo
operations with free-format input, and
conditional assembly features

DDT Dynamic Debugging Tool—contains
an integral assembler/disassembler
module that lets the user patch and
display memory in either assembler
mnemonic or hexadecimal form and
trace program execution with full
register and status display;
instructions can be executed between
breakpoints in real-time, or run fully
monitored, one instruction at a time

Allows a group of CP/M commands to
be batched together and submitted to
the operating system by a single
command

STAT Lists the number of bytes of storage
remaining on the currently logged
disks, provides statistical information
about particular files, and displays or
alters device assignments

Converts Intel hex format to absolute
binary, ready for direct load and
execution in the CP/M environment

SYSGEN Creates new CP/M system disks for
back-up purposes

MOVCPM Provides regeneration of CP/M
systems for various memory
configurations and works in
conjunction with SYSGEN to provide
additional copies of CP/M

SUBMIT

LOAD

BENEFITS

—Easy implementation on any computer configura-
tion which uses an Intel 8080/8085 Central Pro-
cessing Unit (see the CP/M-86 data sheet for CP/M
applications on the iAPX86 CPU)

—iPDS version supports bubble memory option as
an additional diskette drive. Also allows diskette
duplication with a single drive

—Extensive selection of CP/M-compatible programs
allows production and support of a comprehen-
sive software package at low cost

—Field programmability for special-purpose operat-
ing system requirements

—Upward compatibility from previous versions of
CP/M release 1

AFN-02111C
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—Provides field specification of one to sixteen logi-
cal drives, each containing up to eight megabytes

—Files may contain up to 65,536 records of 128 bytes
each but may not exceed the size of any single disk

—Each disk is designed for 64 distinct files—more
directory entries may be allocated if necessary

—Individual users are physically separated by user
numbers, with facilities for file copy operations
from one user area to another

—Relative-record random-access functions provide
direct access to any of the 65,536 records of an
eight-megabyte file

SPECIFICATIONS

Hardware Required

—Model 800 with 720 kit

—DS 235 kit or MDS 225 with 720 kit (integral drive
supported except as system boot device)

—iPDS Personal Development System
Optional:
RAM up to 64K
—Additional floppy disk drives
- —Single density via 201 controller

—Bubble memory and optional Shugart 460 5%"
disk drive for iPDS

Documentation Package

, Title

CP/M 2.2 documentation consisting
of 7 manuals: .
An Introduction to CP/M Features
and Facilities
CP/M 2.2 User's Guide
CP/M Assembler (ASM) User’s
Guide
CP/M Dynamic Debugging Tool
(DDT) User's Guide
ED: A Context Editor for the CP/M
Disk System User’s Manual
CP/M 2 Interface Guide
CP/M 2 Alteration Guide

Shipping Media

(Specify by Alpha Character when ordering.)
A—single density (IBM 3740/1 compatible)
B—double density

F-—double-sided, double density 5%" floppy (iPDS
format)

Order Code - Product Description

. :«+ CP/M (Control Program for

See Price List Microcomputers) is a disk-based
operating system for the Intel
8080/8085-based systems. CP/M
provides a general environment for
program development, test, execution
and storage. CP/M storage is available
via a comprehensive, named-file
structure supporting both sequential
and random access. CP/M support
tools include a Text Editor, a
debugger, and an 8080/8085
assembler.

SUPPORT:

Intel offers several levels of support for this product, depending on the system configuration in which it is used.
Please consult the price list for a detailed description of the support options available.

An Intel Software License required.
*CP/M is a registered trademark of Digital Research, Inc.

*CP/M-86, MP/M, CP/NET and MP/NET are trademarks of Digital Research, Inc.

AFN-02111C



intel

WordStar* WORD PROCESSING SOFTWARE

un Powerful, reliable, and user-friendly a Streamlines text entry
word processing software package o Horizontal scrolling for wide pages
@ Six on-screen menus and ten Help - = Wordwrap removes need to worry
menus provide quick command about right margin
reference

e On-screen formatting displays text
exactly as it will be printed

a All functions easily controlled despite
differences in printers and consoles

s Printout enhancements provide
numerous combined print functions

o Simple formatting commands including
Hyphen-Help

WordStar, a popular word processing program written for use under the CP/M¥ operéting system, gives screen
editing capabilities in an easy to learn and use format. The program is in use by programmers, and engineers
for documentation and program entry, as well as managers and secretaries.

With WordStar, the user can easily make insertions and deletions, move or copy blocks of text, and search for
and replace a string of text. WordStar will automatically reformat text upon command as these editing functions
are performed.

Documents produced by WordStar can include any combination desired of pagination (page numbers), right
and left justification, subscripts, superscripts, underlining, boldface type, overstrikes, crossouts, and even
accents for use in foreign languages. Commands for all of these are entered with simple control-character
keystrokes which are well documented in the program'’s six help menus. )

All WordStar commands are easily executed using the CTRL key and the standard typewriter keys. Using the
CTRL key, the function of standard keys can be changed to perform useful editing commands. The cursor-
movement diamond (a group of standard kéys on the keyboard) allows fast access to any area of text.

R4 |
14 | scrou
{ | screen

Figure 1. WordStar Keyboard Functions

The following are trademarks of Intel Corporation and its atfiliates and may be used only to identify Intel products: BXP, CREDIT, i, ICE. iCS, 'm, Insite, Intgl, INTEL, Intelevision,
intgligent Identifier™ , intgligent Programming™ , Intellink, Intellec, IMMX, 1OSP, iPDS, iRMX,_ iSBC, iSBX, Library Manager, MCS, MULTIMODULE, Megachassis, Micromainframe,
MULTIBUS. Multichannel. Plug-A-Bubble. PROMPT. Promware, RUPI, RMX/80. System 2000. UPI. and the combination of iCS. iRMX, iSBC, iSBX, ICE, 12 ICE, MCS, or UPl and a
numerical suffix. Intel Corporation Assumes No Responsibility for the use of Any Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Patent Licenses are
implled. © INTEL CORPORATION, 1983 . MAY 1983
*WordStar MailMerge and SpeliStar are trademarks of MicroPro International. ORDER NUMBER:210762-002
+CP/M is a registered trademark of Digital Research Inc. 8-9 '
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FEATURES

WordStar is designed to be simple for the novice to
use, while remaining sophisticated enough to be
appealing to even the most advanced user.

Standard typewriter keys are combined with the
“Control” key to provide a wide variety of editing
functions (Fig. 1). All cursor control is localized to the
ten keys in the “Cursor-Movement Diamond” (Fig. 2),
and the on-screen menu details the functions of the
other keys, so the user can quickly find functions
without memorizing them.

Wordwrap is a feature of WordStar that allows the
typist to entirely disregard margins. When typed
characters go beyond the right margin, WordStar
brings the last full word down to the next line auto-
matically. The only time the Return key.needs to be
used is between paragraphs. Margins can be auto-
matically right and left justified both during and after
entry.

Horizontal Scrolling give the flexibility in creating
documents too wide to fit on the video screen. When
Wordwrap is disabled and a line is being typed
beyond normal screen width, the displayed lines are
~automatically scrolled -offscreen to the left. A single
keystroke can be used to move the lines back to their
normal position. Editing functions can also use Hori-
zontal Scrolling to examine and modify any part of a
wide document.

The On-Screen Formatting feature displays the text
on the screen as it will appear when it is printed. This
allows the changing of margins, spacing, and other
format variables without requiring the use of a num-
ber of intermediate printouts.

Hyphen-Help aids in reformatting by positioning the
cursor over a word requiring hyphenation at the end
of a line, and allowing the user to select a hyphen-
ation point or decide not to hyphenate. Hyphens en-
tered this way are “soft”, and will not be printed if the
document is reformatted and the hyphen is no longer
required. Permanent or “hard” hyphens are inserted
while typing and will always be printed.

WordStar's Find and Replace command allows the
text to be scanned for a specified character string.
Once the string is found it will be replaced quickly
with the updated information. Options with this com-
mand allow the user to perform functions like finding
the “n™" occurrence, performing the operation “n”
times, replacing the string without verification by the

\
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user each time, searching backward, or to compen-
sate for differences in upper and lower case letters
(i.e., at the beginning of a sentence).

Entire blocks of text can be marked at their begin-
ning and ending, then moved to a new area as easily
as moving the cursor. Different block control com-
mands allow the duplication and deletion of blocks
as well.

Column Move assists in the creation and editing of
tables of data. With Column Move, a column can be
taken from one table and moved to another table or
to another place in the same table. Columns can also
be easily duplicated or deleted.

Over 20 Page Formatting commands enable a range
of functions from producing automatic page
headings to overriding built-in parameters for line
height and character width. Margins can be set and
number of lines typed per page can be dictated via
these very simple commands. These page com-
mands are especially useful in long documents.

Decimal Tab is a feature that assists in aligning fig-
ures into columns. When a number is entered into a
decimal tab position, it will be automatically aligned
so that its decimal point is directly below the.decimal .
point of the number on the line above.

Files can be combined with each other to form
derivative documents. One file can be inserted at any
point of another, beginning middle or end, with equal
simplicity.

Print controls, single letters entered while editing to
enhance the printout, permit the user of underscore,
boldface, underlining, double-strike, superscript,
subscript, overprint, and nearly any combination of
the above. This facilitates the generation of mathe-
matical formulas with subscripts and superscripts,
and allows the text to include foreign words and
phrases with accents above and below certain let-
ters. Alternate character pitch, for italics, and even
ribbon color selection can be controlled by WordStar
if these options are available on the printer in use.

Can be used with MailMerge* to generate chained

* printing combining form letters with mailing lists.

MailMerge allows names to be drawn from the ad-
dress and inserted into the text of the form letter.

SpeliStar* may also be used with WordStar to check
the spelling in a document against both a 20,000-
word standard dictionary and a user-generated sup-
plemental dictionary which can be used to store
names, buzz words, or abbreviations.

AFN-013158
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WordStar is easily adapted to nearly any video termi- On-Screen Menus are displayed at the top of the
nal and document printer, despite the wide variation screen along with the text being edited. Should the
of options and communication standards used by user desire to fill the entire screen with text, the menu
these devices. At installation time the user is displays can be turned on and off as desired.
prompted through a series of questions which con-

figure that WordStar installation to fit the hardware The ten Help Menus guide the user through the use
at hand. of all editing functions from Moving Text to Para-

graph Reform.
When an existing file is edited and saved, any previ-
ous version of the file is saved under the original
filename as a .BAK extension (i.e., after updating a
file entitled “LETTER” there would be two files, LET-

TER and LETTER.BAK on the diskette). When a doc- Line Letter | $creen
ument is to be updated, its latest extension is w R
automatically used as input. Whenever a new .BAK Up Up | e
extension is created, the older .BAK version is Word T Tobar Word
destroyed. A S D F
WordStar allows documents of almost any size to be Lett oft R R
entered and edited. A Memory Management feature Line Lettor Screen
automatically transfers text to and from mass storage z c
if the document is too large to be held in main

Down n Down

memory at one time.

There are six Main Menus (Fig. 3A-3F) and ten Help
Menus to guide even the most inexperienced user
through a WordStar editing session. The Main or Figure 2. The Cursor Movement Diamond

A:TEST.DOC PAGE l1LINE1 QOL 1 INSERT ON \
<<< MAIN MENT >>>

* * Cursor Movement * *|* Delete *| * Miscellaneous * | * Other Menus *
"S char left "D char right I"G char |°I Tab "B Reform | (fram Main only)
“A word left °F word right IDEL chr 1fI°V Insert On or Off |°J Help “K Block
“E line up X line down |°T word rt!"L Find/Replce again!™Q Quick "P Print
* Scrolling * *|“Y line IRETURN End paragraphl”0O Onscreen
"Z line up “W line down | I"N Insert a RETURN |
°C screen up "R screen downl| |1"U Stop a cammand |
L ! ! ! { ! ! i { ! ! { R
| .
Figure 3A. Main Menu: guide to the most frequently used commands. This menu
—and all other menus—can be called up at any time, or dropped to allow full-screen viewing of the text.

m A:TEST.DOC PAGE 1 LINE 1 OOL 1 INSERT ON
< <K< HELP MENU >>>

| | * Other Menus *
H Display and set the help level | S Status line | (from Main only)
B Paragraph reform (CTRL B command) | R Ruler line 1°J Help “K Block
F Flags in rightmost column of screen | M Margins and tabs |7Q Quick “P Print
D Dot commands, print ctrl(P command) | P Place markers 170 Onscreen

| V Moving text |Space bar returns

| lyou to Main Menu.
L ! ! 1 1 ! ! ! ! ! ! ! R
B

Figure 3B. Help Menu: a directory of commands that control help levels and show reference information.

AFN-013158
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6 A:TEST.DOC PAGE 1 LINE 1 COL 1 INSERT ON
< <K< QUICK MENU >>>
* *  Cursor Movement * *|* Delete *| * Miscellaneous * | * Other Menus *
S left side D right side |Y line rt|F Find text in file | (from Main only)
E top of scrn X bottom scrn!DEL lin 1fIA Find and Replace |°J Help “K Block
" R top of file C end of filel* * * *|L Find misspelling 17Q Quick "P Print
B top of block K end of block 10 Repeat command or | "0 Onscreen
0-9 marker Z up W down | key until space |Space bar returns
V last Find or block | bar or other key lyou to Main Menu.
L ! ! ! 1 ! ! ! 1 ! ! ! R '
|

Figure 3C. Quick Menu: expanded cursor movement, deletion, find/replace commands, and place
marker commands.’

ﬂ( A:TEST.DOC PAGE 1 LINE 1 QOL 1 INSERT ON ' \
< <KL BLOCK MENU S>> :
* Saving Files * |* Block Operations *| * File Operations *| * Other Menus *
S Save and resumelB Begin K End IR Read P Print | (from Main only)
D Save—done {H Hide / Display 10 Copy E Rename |°J Help “K Block
X Save and exit IC Copy Y DeletelJ Delete I"Q Quick "P Print
Q Abandon file IV Move W Write |* Disk Operations *|"0 Onscreen
* Place Markers *IN Column off (ON)IL Change logged disklSpace bar returns
0-9 Set/hide # 0-91 IF Directory on (OFF) lyou to Main Menu.
L ! ! ! ! ! ! ! ! ! ! ! R
| |

Figure 3D: Block Menu: instructions for using block and place markers, saving and printing a file, and
inserting other files. :

ﬂ A:TEST.DOC PAGE 1 LINE1 COL 1 INSERT ON \
<<< ONSCREEN MEND >5>>

* Margins & Tabs * |* Line Functions *| * More Toggles * | * Other Menus *

L Set left margm IC Center text IJ Justify off (ON)| (from Main only)

R Set right margin IS Set 11ne spacing |V Vari-tabs off (ON)I1"J Help “K Block

X Release margins | |H Hyph~help off (ON)|°Q Quick "P Print

I Set N Clear tabl * Toggles * |E Soft hyph on (OFF)|"0 Onscreen

G Set paragraph tablW Wrd wrap off (ON) ID Prnt disp off (ON) ISpace bar returns

F Ruler from line |IT Rlr line off (ON) IP Pge break off (ON)lyou to Main Menu.

L ! ! ! ! ! { 1 ! ! ! 1 R

|

Figure 3E. Onscreen Menu: functions that perform onscreen document formatting (such as line spacing,
tabs, margins, justification, and wordwrap).

AFN-013158
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~

< <K<

(begin and end) | (one time each)

B Bold
S Underscore |0 Non-break space
X Strikeout IF Phantom space
V Subscript IG Phantom rubout

T Superscript

P A:TEST.DOC PAGE 1 LINE 1 QOL 1
PRINT MENU
*Special Effects*| * Special Effects * |* Printing Changes *| * Other Menus *

D Doublel!H Overprint characterIN Standard pitch

IRETURN Overprint linelQ(1) W(2) E(3) R(4) lyou to Main Menu.

INSERT ON \
>> >

I (from Main only)
|"J Help “K Block
IC Printing pause I"Q Quick "P Print
Y Other ribbon color|”0 Onscreen

| * User Patches *|Space bar returns

IA Alternate pitch

=1 1 ! n

L ! ! ! ! ! ! !
|

Figure 3F. Print Menu: special print control characters including subscripts, superscripts, boldface,

double strike, and strikeout.

BENEFITS

WordStar is an advanced word-processing program
that can turn any CP/M based personal computer
into a sophisticated yet easy to learn and use text
processor. It takes very little time for even the least-
trained user to learn to productively generate docu-
mentation with WordStar.

The simplifying features of WordStar do not detract
from its acceptance by advanced users. Menus and
other features are designed to be unobtrusive when
they are not needed. WordStar's sophistication
means that it will not run out of horsepower as the

user progresses, but will always be an appealing and
highly productive tool.

With WordStar there is no question about the appear-
ance of the printed output, since the text can be dis-
played on the screen exactly as it is to be printed.

Time savings when using WordStar will be consider-
able. Generation of new text is easier than by
handwritten/typed means. When WordStar is used
for program editing it supplies powerful features un-
available in other editors. With WordStar, both code
and documentation can be generated at the same
time within the same environment.

AFN-01315B8
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Table 1.

EDITING COMMAND INDEX

~ hold CTRL key, type letter

5 > > > > > > > > > > > 3> > > > > 3> > > > >

N<XXE<CHOIOVO0OZ2rXe —IOTMOO D>

>

cursor left word
reform paragraph
scroll up screenful
cursor right character
cursor up line

cursor right word
delete character right
cursor left character
tab

help PREFIX

editing PREFIX
find/replace again
(Same as RETURN)
insert hard carriage return
formatting PREFIX
print control PREFIX
editing PREFIX

scroll down screenful
cursor left character
delete word right
interrupt

insert on/off

scroll down line
cursor down line
delete line .

scroll up line

explain reform
summarize print directives

~ explain Flags

set Help level

command index

explain tabs and Margins
explain Place markers
explain Ruler line
explain Status line
explain moVing text

set/hide marker 0-9
mark/hide Block beginning
Copy block

Done edit (save)

rEname file

File directory on/off

- Hide/display marked block

delete additional file
mark blocK end
change Logged disk
column mode on/off
cOpy file

Print

" DEL

" ESCAPE

" LINE FEED
RETURN

" TAB

" abandon edit

Read additional file

Save and reedit

moVe block

Write block to additional file
save and eXit

delete block

Center cursor line

print control display on/off
soft hyphen Entry on/off
margins & tabs from line
paraGraphtab
Hyphen-Help on/off

set tab stop

Justification on/off

set left margin

clear tab stop

Page break display on/off
set Right margin

set line Spacing

ruler display on/off
Wordwrap

enter 'A-'Z
make next line overprint
enter non-break space

cursor to marker 0-9

find and replace

cursor Block beginning
cursor end file

cursor right end line
cursor top screen

Find

cursor blocK end

find misspelling

cursor Previous position
repeat next command
cursor beginning of file
cursor left Side screen
cursor source
continuous downward scroll
cursor bottom of screen
delete to end line
continuous upward scroll
delete to beginning line

delete character left
error release

(same as )

hard carriage return
tab

8-14
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Table 1. (Continued)

NO-FILE COMMANDS

D open a Document file (o] cOpy file
E rEname file P Print
F File directory on/off R Run program
H set Help level S run SpellStar (optional)
L change Logged disk X eXit to operating system
M run MailMerge (optional) Y delete file
N open a Non-document file
SPECIFICATIONS DOCUMENTATION PACKAGE

OPERATING ENVIRONMENT

Hardware Required

8080 or 8085 CPU

5Y4" or 8” Diskette drive

Printer

64K Bytes of memory

Console with absolute cursor addressing
Note: Intellec Series Il and IIl require iMDX-511

Optional hardware

Additional mass storage

Software Required
CP/M 2.2 operating system

Wordstar Training Guide
Wordstar Operator’s Guide

Wordstar General Information Manual
Wordstar Reference Manual
Wordstar Installation Manual

SUPPORT

Intel offers several levels of support for this product,
depending on the system configuration in which it is
used. Please consult the price list for a detailed
description of the support options available.

Intel software license is required.

ORDERING INFORMATION

Description

WordStar word processing software package for use under the CP/M operating system

Order Code

Shipping Media

SD111CPMB0ASU A—Single-density 8" diskette
SD111CPM80BSU B—Double-density 8" diskette
SD111CPM80FSU F—iPDS Format 5%" diskette

8-15

AFN-013158



intel

MICROSOFT*
MULTIPLAN* SPREADSHEET

= Simplifies the design and use of very m Wide array of sophisticatéd functions
large spreadsheets, and multiple inter- to simplify formulas
related spreadsheets '

m Cells and areas can be named for
m Automatically updates subtotals, clarity

totals, percentages, growth curves, etc | ¢, reference and update several in-

» Can perform multiple iterations to terrelated spreadsheets at once

solve closed-loop problems = Simple to use, intuitive commands.

= Formulas automatically revised when Single keystroke command entry
reordering rows and columns in

. B “Windows” allow several portions of
displays

large sheets to be viewed at once
= Can be used in time, monetary, and in-

g a Contains the features of the most
ventory budgeting

popular spreadsheet programs, as well
as its contribution of new features

Multiplan is a productivity tool designed to help the user to analyze data in spreadsheet format. As an aid
to both business and personal needs, Multiplan is an extremely powerful modeling and planning tool.

Multiplan is easy to learn and use, yet its versatility is enhanced by the skill of the user. Multiplan allows
the user to operate in as intuitive a way as possible, and its widespread capabilities allow accomplish-
ment of a variety of tasks. Advanced users are unencumbered by snmpllfymg features, and have enough
power to satisfy their needs.

ACTIVE BORDERED

WINDOW #2
ﬂn 1 2 3 \

| — 2 3 4
—1 1
COLUMNS (1-63) 2 2 ‘
3 Sales $20000.00 3 $20000.00
4 4
5 Cost 5
6 Material $4000.00 6 $4000.00 .
7 Labor $7000.00 7 $7000.00 DOLLAR FORMAT
8 Overhead $4000.00 8
[ 22— 9 - .
10 Total Costs $15000.00 10 $ 1
ROWS (1-255)\ 1 1 w008
12 12
13 13
14 14
15 GrossProfits ~ $5000.00 15 $5000.00 P glﬁl-TLER
MENU SELECTION 16 16
~ 4 17
18 . 18
19
COMMAND LINE—{—— AOMMAND: ,Arpém Blank Copy Delete Edit Format Goto Help Inset Lock Move — STORAGE REMAINING
Name Options Print Quit Sort Transfer Value Window Xternal
Select option or type command letter
MESSAGE—" R10C3 SUM(R6:8C3) 95% Free TEMP SHEET NAME
AN
LOCATION AND CONTENTS/ .
OF ACTIVE CELL ABSOLUTE REFERENCE

Typical Multiplan Screen Display

The following are trademarks of Intel Corporation and its affiliates and may be used only to identify Intel products: BXP, CRED!T, i, iCE, iCS, im, Insite, Intg!, INTEL,
Intelevision, Intellink, Intellec, iIMMX, iOSP, iPDS, iRMX, iSBC, iSBX, Library Manager, MCS, MULTIMODULE, Megachassis. Micromainframe, MULTIBUS, Multichannel, Piug-A-
Bubble, PROMPT, Promware, RUPI, RMX/80, System 2000, UPI, and the combination of iCS, iRMX, iSBC, iSBX, ICE, I12ICE, MCS, or UPI and numerica! suffix. Intel Corporation
Assumes No Responsibility for the use of Any Circuitry Other Than Circuitry Embodied in an Intel product. No Other Patent Licenses are implied. & INTEL CORPORATION,
©INTEL CORPORATION, 1983 MAY 1983
*Microsoft & Multiplan are of Mi Corp. ORDER NUMBER:210767-002
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MICROSOFT MULTIPLAN SPREADSHEET

FEATURES

—Names can be used to express ‘cells”
(worksheet elements), or groups of ce!ls. These
names, in turn, can be used as parts of for-
mulas and commands. Named areas can be
combined in various ways for ease of use.

— A wide range of functions unique to Multiplan
is available in addition to the functions typical
to the most popular spreadsheet programs.
These functions allow the user to select win-
dows, sort data, draw from other worksheets,
and a number of other important operations.

—Expressions can be clarified by the use of
names as in ‘“PROFIT=SALES - COSTS"”
rather than “R12C1=R1C3 - R5C12".

—Active sheets can draw data automatically
from inactive ‘‘supporting” sheets through the
use of named cells and areas. This unique
feature allows the user to streamiine the pro-
cessing of data, and to generate an entire pad
full of interrelated spreadsheets.

— Muitiplan offers a worksheet size of up to 255
rows by 63 columns, a broad worksheet
simulator in which words, numbers, and for-
mulas may be entered into information cells.
Added to the access of data in inactive sheets,
this large sheet size allows the user to perform
very rigorous analyses in a minimum amount of
time.

— With Multiplan the user gains the capability to
plan against several different situations to
allow comparison of one set of circumstances
against another. A good example of this would
be the generation of several sheets, one based
on steady growth versus others based on
several potential problems. This way, con-
tingency planning will become less tedious and
more effective.

— By altering a single critical number, the impact
on other dependent numbers will be auto-
matically updated to help the user observe sen-
sitivities and interdependencies. This helps the
user to plan resources efficiently, and schedule
more effectively.

8-17

— Multiplan overcomes the limitations of paper
worksheets by allowing the user to instantly
move, insert, or delete entire rows or columns
of data. The remaining rows, columns, or free
space will expand or contract automatically as
necessary, thereby eliminating the costly. and
tiresome work of typing or hand-printing the
worksheet over and over.

—All commands can be invoked by a single
keystroke and selections are menu driven.
Multiplan even offers proposed responses to
commands, to encourage its use by even the
most unskilled user. Multiplan’s commands,
prompts, and messages, as well as the screen
and keyboard, communicate with each other
and the user directly and naturally to allow the
untrained user to accomplish objectives easily.

— A special edit area helps the user to make addi-
~ tions and deletions quickly and easily.

—Up to eight windows are available to allow
users to view different parts of a very large
worksheet simultaneously. The windows can
be aligned, scrolled together, opened, or closed
at will.

—An iteration option allows the simulation of
closed-loop problems involving mutually in-
terdependant formulas. The number of itera-
tions can be chosen, or iterations can continue
until a given constraint is met.

— Formulas can be moved frorﬁ one worksheet
location to another without having to be rewrit-
ten by the user.

— Reference to a particular cell need not be in
absolute terms, but can be expressed as a loca-
tion relative to other cells. A formula containing
this sort of relative reference may be copied
into other cells and will be automatically
changed to reflect its new position.

—The sheet display may be redesigned or format-
ted in various ways without affecting the data
stored in Multiplan. Thus, the same data can be
presented in different order in different reports
with a minimum of effort.

AFN-00649A
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Commands

The following is a brief list of commands available
under Multiplan. All of these commands are in-
voked by the single keystroke of their first letter
(i.e. “C” for Copy or “F” for Format) with the ex-
ception of eXternal, which is invoked by typing an
“X. .

Several of the commands offer a number of selec-
tions of operational modes, which are displayed
when the command is invoked. In order to choose
a mode, either press the TAB key until the cursor
rests over the selected mode, then hit RETURN, or
type the first letter of the selected mode, then hit
RETURN.

For more detailed descriptions of the commands,
please see the Multiplan User’'s Manual.

ALPHA

Replaces the contents of the active cell with a
character string. If the active cell already contains
a string, that string is the proposed response of
the command, so that it can be edited.

BLANK :

Deletes contents of all specified cells. Names are
not affected; if a cell was referred to by a name
before use of this command, that name will still
apply.

COPY

Presents a choice of three ways of copying the
contents of some cells into other cells. To
duplicate one cell across several to its right,
choose Right. To duplicate one cell across several

below it, choose Down. To copy any cell or cells to

any others, choose From.

DELETE

Presents a two-way choice to delete cells. To
delete a row or rows, choose R. To delete a col-
umn or columns, choose C. To blank out the cells,
use the Blank command.

EDIT

Makes contents of the active cell available for
editing. Place the cell pointer on the cell to be
edited and press E. The cell's contents are then

placed on the command line for modification. The
edit cursor is placed at the end of the current
contents rather than highlighting the whole

_command, as is done for other defaults. If the cell

contains a string, it is presented in double quotes.
After having edited the cell’s contents, press
RETURN to put the changed contents back in the
cell (or press ABORT to cancel any changes).

FORMAT

Presents a choice of three kinds of format adjust-
ment. To set a specific format for a cell or group of
cells, choose Cells. To set the width of a column
or columns, choose Width. To set the default
format—the format that applies wherever a
specific format hasn’t been set—choose Default.

GOTO

Presents a choice of ways to move the cell pointer
over the sheet. To display a specific row and col-
umn, choose Row-col. To display a named area,
choose Name. '

HELP

Provides helpful information about Multiplan.
When help is requested, the spreadsheet is
replaced by text from the HELP file and the HELP
command menu appears on the screen. Help is
available in the areas of Applications, Com-
mands, Editing, Formulas, and the Keyboard. The
spreadsheet display is reinstated when the
RESUME subcommand is entered.

INSERT

Presents a choice of ways to insert. new cells into
the sheet. To insert new rows choose Row. To
insert new columns choose Column.

LOCK ‘

Provides two ways to lock cells in protection
against accidental change. Either individual cells
or all cells containing formulas can be moved,
deleted, formatted or sorted after having been
locked, but their contents cannot be changed.

MOVE

Presents a choice of ways to move cells around
the sheet. To move whole rows, choose Row. To
move whole columns, choose Column.

8-18 AFN-006498
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Table 1. Multiplan Commands

ALPHA
BLANK
COPY DOWN
COPY FROM
COPY RIGHT
DELETE COLUMN
DELETE ROW
EDIT
FORMAT CELLS
FORMAT WIDTH
FORMAT DEFAULT
CELLS
FORMAT DEFAULT
WIDTH
FORMAT OPTIONS
COMMAS
FORMAT OPTIONS
FORMULAS
GOTO ROW-COL
GOTO NAME
GOTO WINDOW
HELP APPLICATIONS
HELP COMMANDS
HELP EDITING
HELP FORMULAS
HELP KEYBOARD
HELP NEXT
HELP PREVIOUS
HELP RESUME
HELP START
INSERT COLUMN
INSERT ROW
LOCK CELLS
LOCK FORMULAS
MOVE COLUMN
MOVE ROW
NAME
OPTIONS

PRINT FILE
PRINT MARGINS
PRINT OPTIONS
PRINT PRINTER
QUIT

SORT

TRANSFER CLEAR
TRANSFER DELETE
TRANSFER LOAD
TRANSFER OPTIONS
TRANSFER RENAME
TRANSFER SAVE
VALUE ‘
WINDOW BORDER
WINDOW CLOSE
WINDOW LINK
WINDOW SPLIT
HORIZONTAL
WINDOW SPLIT
VERTICAL
WINDOW SPLIT
TITLES
XTERNAL COPY
XTERNAL LIST
XTERNAL USE

Ferrrt

I

|

I T T O O Y

I

Frirel

Replaces cell contents with a character string.

Clears cell contents.

Used to fill a column with identical values.

Duplicates one or a number of cells to another location.
Used to make a row of identical values.

Removes columns from the spreadsheet.

Removes rows from the spreadsheet.

Allows editing of the contents of a single cell.

Used to help align cells in a column.

Limits the width of all cells in a given column,

Sets formats for all previously unformatted cells.
Sets formats for all previously unformatted columns.
Displays numbers with commas separating every third digit.

Displays formulas instead of their values.

Moves the cell pointer to the specified row and column.

Moves the cell pointer to the named area.

Places the specified cell within the given window.

lllustrates solutions to a number of common problems.

Lists and describes all commands.

Describes Editing functions.

Gives Formula construction rules.

Explains special functions of the keyboard.

Gives the next screenful of HELP text.

Gives the previous screenful from HELP call.

Returns to the spreadsheet from HELP call.

Begins the HELP tutorial.

Used to add a column to an existing spreadsheet.

Used to add a row to an existing spreadsheet.

Protects the indicated cell from alteration.

Locks out alteration of all cells containing formulas or text.
Changes the order of the columns on the sheet.

Changes the order of the rows on the sheet.

Assigns a name to a cell or number of cells. .
Allows the user to disallow recalculation upon every change of a cell
value, to mute the audible alarm, or to enable the Iteration option.
Outputs the spreadsheet to a diskette file.

Sets up the margins on the printed output.

Aliows optional printing modes to be used.

Prints the spreadsheet on the system’s printer.

Ends the Multiplan session without saving the active sheet.

Sorts a range of rows to put values in a specified column into ascending
or descending numerical order.

Clears the active sheet.

Deletes the specified file.

Loads a sheet from the disk file.

Modifies the context of the following transfer operation.
Renames the active sheet.

Saves the active sheet on diskette.

Enters a value or formula into the active cell.

Changes the border of the specified window.

Removes a window from the screen.

Sets or breaks link for synchronized scrolling between windows.

Horizontally divides a window into two windows.
Vertically divides one window into two windows.

Divides one window into two or four which scroll together.
Copies data from an inactive sheet to the active sheet.

Displays the relationships between the active sheet and the other sheets.
Sets a substitute name for a supporting sheet.

AFN-00649B
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Commands (Continued)

NAME
Assigns a name to a cell or area of cells. The
name defined may then be used wherever a

reference to that cell or area is needed in a com- .

mand or formula.

OPTIONS
The Options command can be used to set and
reset various options provided with Multiplan.

The Recalc option controls how often Multiplan
performs formula calculations. If the option is on,
Multiplan recalculates ail formulas whenever a
cell is changed. If the option is off, recalculation
is done only when the Recalc control key is
pressed or during Transfer Save.

The Recalc option has an effect on how quickly
Multiplan finishes entering a new value in a cell.
The length of time Multiplan takes to recalculate
the sheet depends on how many cells are in use,
and on the complexity of the formulas in them.
When you want to make a number of entries on a
busy sheet, turn the Recalc option off to get the
quickest response. Turn it on again when you are
interested in seeing the effect of each change.

The Mute option silences Multiplan’s audible
alarm.

The lterate option gives the user a means of solv-
ing problems which involve circular or ‘“closed
loop" references. Whereas formulas which count
on each other's results(i.e, A= B+C,B = A+C)
are disallowed in other spreadsheet programs,
Multiplan - allows spreadsheets with such
references to be reiterated upon in an orderly
manner either unti! a maximum number of itera-
tions has been reached, or until a cell has reached
a predetermined value.

PRINT

Presents a choice of four actions related to print-
ing the active sheet. To begin printing, choose Go.
To put printabie output in a disk file, choose File.
To set the margins that will be used on the printed
output, choose Margins. To fix the part of the
worksheet to be printed, or to insert a control line
at the top of the output, choose Options.

QUIT
Ends the Multiplan session without saving the ac-

tive sheet. Multiplan requests confirmation; if it is
given, Multiplan terminates, returning control to
the computer operating system. The active sheet
is lost unless it has previously been saved.

SORT

Reorders the rows on the spreadsheet so that the
data in a specified column appears in ascending
or descending numerical order. The column to be
sorted may contain numbers, text, or other values,
and if such values are mixed, they are presented
in ascending order numerically, alphabetically
and by error value, after which any blank cells
follow.

TRANSFER
Offers a choice of five commands, which affect an
entire sheet.

To load a saved sheet, replacing the active sheet,
choose Load.

To save the active sheet in a disk file,_ choose
Save.

To give the active sheet a new name, choose

- Rename.
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To clear the active sheet, deleting all its contents,
and restoring all its default settings, choose
Clear.

To delete the disk copy of the active sheet,
choose Delete.

VALUE

This command is used to enter a formula or
number into the active cell. VALUE may either be
selected from the command menu or by typing a
numerical value, a mathematical symbol, or a left
parentheses.

WINDOW

Presents a choice of four things that can be done
with windows.

To open a new window by splitting the active win-
dow horizontally or vertically, or to open a window
used strictly for titles, choose Split.

To close a window by removing it from the screen,
choose Close.

To synchron’ize scrolling of windows, choose Link.

AFN-006498
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To move a window to a particular part of the sheet,
choose Home.

To add or remove a decorative border around a
window, choose Border.

XTERNAL

Presents a choice of actions relating to the use of
data from other sheets in the formulas of the
active sheet.

To copy data, or blocks of data from an inactive
spreadsheet to the active sheet, choose Copy.

To display the relationships between the active
sheet and other sheets, showing which sheets
support (provide values for) the active one and
which sheets depend on (use values from) the
active sheet, choose List.

To assign a substitute name for an inactive sheet,

specify Use.

Table 2. Multiplan Functions

Returns value specified after “THEN" if argument is true, or the “ELSE” specified

ABS ~— Calculates the absolute value of an argument.
AND — True if, and only if, all values are true; otherwise returns false.
ATAN — Gives the arctangent of an argument.
AVERAGE — Returns the average of all cells referenced by up to 5 arguments.
COLUMN  — Gives the current column number.
CcOos — Calculates an argument’s cosine.
COUNT — Finds the number of cells fitting the referenced criteria.
DOLLAR — Formats numbers as dollar amounts.
EXP — This is the inverse natural logarithm of the argument.
FALSE — Returns the logical false value.
FIXED — Rounds the first argument to the precision specified by the second.
IF -
value if false.
INDEX — Returns the value of the cell in a named area offset by an index value.
INT — Truncates the argument’s fractional part.
ISERROR — Returns true if, and only if, the argument is an error value.
ISNA — Returns true if, and only if, the argument is an #N/A value.
LEN — Gives the number of characters in the argument’s string.
LN — Calculates the natural logarithm of its argument.
LOG10 — Returns the common logarithm of its argument.
LOOKUP — Used to search for dependent variables in a iookup table.
MAX — Finds the largest numeric value in an area of cells.
" MID — Produces the middle characters of a string.
MIN — Finds the smallest numeric value in an area of cells.
MOD — Gives the remainder of the integer division of the two arguments.
NA — Returns the #N/A value.
NOT — Gives the logical inverse of the argument. -
NPV — Calculates the net present value of a constant annuity.
OR — True if, and only if, any of the arguments are true; otherwise returns a false.
PI — Returns Pi (3.14159...).
REPT — Forms a string consisting of a repeated substring.
ROUND — Rounds the first argument to the precision specified by the second.
ROW — Gives the current row number.
SIGN — Performs the Signum function on the argument.
SIN — Returns the sine of the argument.
SQRT — Calculates the square root of the argument.
STDEV — Calculates the standard deviation of the arguments.
SumMm — Adds the sum of all cells in a specified area.
TAN — Calculates the tangent of the argument.
TRUE — Returns the logical true value.
VALUE — Used to extract numbers from strings.
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BENEFITS

Unlike other spreadsheet programs, Mulitiplan
allows the user to create and view as many as
" eight different windows within the screen display
area. Complete control is allowed over each win-
dow, allowing windows without borders, and the
freezing and scrolling of title columns and rows.

Muitiplan allows formulas to describe the con-
tents of any cell. Formulas are written in a method
similar to standard programming languages, and
are evaluated according to priority of functions, a
unique feature among spreadsheet programs.
Parentheses are allowed to clarify the order of
calculation. Formulas can use a string of
characters as a variable name, and variables may
be either numerical data, or strings of characters
which may be manipulated to concatenate words
and phrases. These are all unusually powerful and
intuitively easy-to-learn features many of which
are unique to Multiplan.

Muiltiplan gives the user an unusual amount of
flexibility in rearranging the format or layout of a
spreadsheet with its three forms of addressing:
absolute, relative, or symbolic (by name). Any of
the three can be combined in any order to produce
the exact results needed in any case.

One of the features that sets Multiplan apart from

other spreadsheet programs is the ability to name

all cells. The NAME command allows the naming
of single cells, an area of cells of any shape, or
even a list of unconnected areas of cells. That

MICROSOFT MULTIPLAN SPREADSHEET

name can then be used in functions, or even as a
response in a command. NAME also allows the
user to review all cell names in their proper posi-
tion on the screen in order to reduce confusion.

Multiplan commands can be entered by single
letters on the command lines, after which the pro-
gram will fill in the rest of the command. This
speeds the user through complex operations
without leaving any doubt about their functions.
Versatile commands handle not only single data
cells, rows, or columns as do other spreadsheet
programs, but these commands allow Multiplan
to move multiple rows or columns, or insert,
delete, or handle any rectangular area. All relative
references are automatically adjusted to account
for these changes.

Multiplan automatically updates ail entries
affected by a change in a single cell, without re-
quiring the user to command it to do so. This
feature allows the user to fiddle with numbers and
test for sensitivities and trouble spots.

Another unique benefit of Multiplan is its ability
to employ values from one sheet in the formulas
of another. This ‘“sheet linkage” can be used to
construct a hierarchy of worksheets, with detailed
worksheets feeding their totals to a summary
worksheet. When a detail sheet is updated and
saved on diskette, the dependent summary sheet
will be automatically updated the next time it is
loaded.

SPECIFICATIONS

Operating Environment
REQUIRED HARDWARE:

Multiplan requires a minimum system which con-

tains at least:

- 64K bytes of RAM

- 8080/8085 CPU

- Console with absolute cursor positioning
- One Diskette drive

OPTIONAL HARDWARE:
- Line printer

REQUIRED SOFTWARE:
- CPIM* Operating System

*CPIM is a registered trademark of Digital Research, Inc.

Documentation Package
Multiplan users manual

Shipping Media
(Specify by Alphabetical Character when order-
ing)

A - Single density IBM 3740/1 compatible 8"
diskette

B - Double density IBM 3740/1 compatible 8”
diskette

F - iPDS™ compatibie 5-1/4” diskette

AFN-006498
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ORDERING INFORMATION

Order Code Shipping Media
SD109CPMB0A A—Single-density 8" diskette
SD109CPM80B B—Double-density 8” diskette
SD109CPMBOF F—iPDS Format 5% diskette
SUPPORT

Intel offers several levels of support for this pro-
duct, depending on the system configuration in
which it is used. Please consult the price list fora
detailed description of the support options
available.

Product Description

Multiplan spreadsheet program
for use under CP/M* on 8080/8085
based small computers.
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intel Corp.
;«5 Northpark Drive

jite 100
Colorado Springs 80907
Tel: (303) 594-6622
intel Corp.*

650 S, Cherry Street
uite 720

Denver 80222

Tel: (303) 321-8086
TWX: 910-931-2289

CONNECTICUT

Intet .

26 Mill Plain Road
Danbury 0681

Tel: %3 748-3130
'( 1&—4564199

EMC Corp.
222 Sumrvo\%r Street

tami
Tel: (203) 327-2934
n.onuu

242 N. eks!monle Drive
Sute 105

Attamonte Springs 32714
Tel: (305) 869-5588

|ssoo NW. 62nd Street

B Lasderdsle 33309
(305) 7710600

LA RS

DOMESTIC SALES OFFICES

FLORIDA (Cont'd}

- Intel

Cory
11300 lm Street South

Suite 170
St Fetersbuvq 33702
Tel. (813) 577-2413

GEORGIA

Intel Corp.

3280 Pomte Parkway
vite

Norcr s

: (404) 449—0541

ILLINOIS

Intel Corp.*

2550 Gulf Road

Suite 81

Rolling Meadows 60008

Tet: "Fa!z& 981-7200
910-651-5881

INDIANA

8777 Puvdue Road

Sui
Indlanapohs 46268
Tel: (317) 875-0623

OWA

| Corp.
St Andvaws Buwldmg
1930 St. Andrews Drive N.E.
Cedar Rapids 52402
Tel: (319) 393-5510
KANSAS

Intel_Corp.
8400 \1~ 110th Street

Overland Park 66210
(913) 642-8080

LOUISIANA

Industrial Di \Ial SVslems Corp.

Tel: (504)
MARYLAND

Intel Corp.
7321 Parkway Drive South
Suite C

Hanover 21076
Tel: (301) 796-7500
TWX: 710-862-1944

Intel Corp.

7833 Walkev Drive
Greenbelt 20770
Tel: (301) 4411020

MASSACHUSETTS

Intet Corp.*

27 Industrial Avenue
Chelmsford_01824
Tel: {617) 256-1800
TWX: 710-343-6333

MICHIGAN

Intel Corp.

107 O Orchavd Lake Road
uite

Wast Dioomicid 48033
Tel: (313) 8518096

MINNESOTA
IntelCorp.
3500 W. 80th Street
Su\le 360

55431

Tel: (6“%% 835-6722
576-2867

IIIsSOURI

Intel

4203 Earm City Expressway
Z‘,’"" 31

Tel: (Jll) 291-‘990

NEW JERSEY

NEW MEXICO

Intel Corp.

8500 Menual Bouleyard NE
Suite B 2

Kocavercus. 67112

Tel: (505) 292-8086

NEW YORK

! Corp.
300 Vanderb-n Momv Parkway

43
TWX: 510-227-6236

Intel Corp.
Sm(e 25 Hollowbrook Park
Myers Corners Road
Wappmgsv Falls 12590
Tel (914) 297»6‘6!
8-0060

tel Corp.
2|| Whlle Spruce Boulevard
Rochester 1
Tel: (716) 4241050
TWX: 510-253-7391

T-S %USY

6443 Ridings Road

Syracuse 13206

YSI (315) 263-8592
710-541-0554

T-S %uar
7353 Pittsford-Victor Road

Victor 14564
Tel: (716) 924-9101
TWX: 610-254-8542

NORTH CAROLINA

Intel Corp.
2700 Wych" Road

Ra\elgh 5760
T %o Sar.s022

OHIO

Intel Corp.*
6500 Poe Avenue
Dayton 4541

YQI (513) 890-5350
TWX: 810-450-2528

Intef er

Chagrin-Brainard_Bldg., No. 300
1 Chagrin Boulevard

Cleveland 44122

Tel: (216) 464-2736

TWX: 810-427-9298

OKLAHOMA

Intet Corf

4157 s Harvard Avenue
Suite

Tulsa

Tel: (913) 74978683

OREGON

Intel Corp.

10700 S.W. Beaverion
Hiisdale Hignway
Suite 2

Beavert o 97005

Tel: (503) 641-8086
TWX: 910-467-8741

PENNSYLVANIA

intel Corp.*

455 Pennsylvania Avenue
Fort Washington 19034
Tel: (215) 6411000
TWX: 610-661-2077

Intel Corp.

400 Penn Cenlev Boulevard
Suite 610

Pittsburgh 1523

Tel: (412) 823-4970

PENNSYLVANIA (Cont'd)

QE.D. Electronics
139 Terwood Ro
Willow Grove

Tel: (215) 6575&00

TEXAS

Intel_Corp.*
12300 Ford Roa

DEII
Tel: (214) 241—8087
TWX: 60-661

Intet Corp.*

7322 SW Freeway
Suite 1

Houston

Tel: (713) 93878086
TWX: 910-881-2430

Industrial Digital Systems Corp.
5925 Sovereign

Suite 101

Houston 77036

Tel: (713)988-9421

Intel CO’E

313 E,sundevson Lane

Suite
Austin 78752
Tel: (512) 454-3628

UTAH

Intel Corp.

5201 Green Street
Suite

Salt Lake City 84123
Tel: (801} 263-8051

VIRGINIA

Inte! Corp.
1603 Santa Rosa Road
Suite 109

Richmond 23288
Tel: (804) 282-5668
WASHINGTON

Intel Corp.

1o nom “Avenve NE.
Suite 5l0

Bellevue 98004

Tel (206) 453 8036

Intel
403 N ul\an Road

&
rfnc it soss

'WISCONSIN

Intel Corp.

450 N. Sunnysiope Road
Suite 130

Chancellory Park 1
Brookfield - 53005

Tel: (414) 784-8087

CANADA
ONTARIO

Intel Semiconductor ol Canada, L. -
Suite 202, Bell Mews

H
Tel: (613) 8299714
TELEX: 053-4115

Intel Semiconductor of Canada, Lid.
190 Atwell Drive

Rsxdalgg MSW 6H8
Tel: _(416) 675-2105
TELEX: 06983574

QUEBEC

Intel Semlmnduclor of Canada, Ltd.
le Rd.

St Laurenl H4R 1v4

Tel: (514) 334-0560
TELEX: 05-824172

*Field Application Location
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