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| MPORTANT NOTI CE

This copyrighted software product is distributed
on an individual sale basis for the personal use
of the original purchaser only. No license is
granted herein to copy, duplicate, sell or other-
W se distribute to any other person, firmor
entity. This software product is copyrighted and
all rights are reserved.

SOFTWARE WARRANTY

Sof t ware Technol ogy- Corporation warrants this Software Product to be
free fromdefects in material and workmanship for a period of three
months fromthe date of original purchase.

This warranty is nmade in lieu of any other warranty expressed or
inplied and is limted to repair or replacenent, at the option of
Sof tware Technol ogy Corporation, transportation and handling charges
excl uded.

To obtain service under the terns of this warranty, the defective
part nust be returned, along with a copy of the original bill of
sale, to Software Technol ogy Corporation within the warranty peri od.

The warranty herein extends only to the original purchaser and is not
assignabl e or transferable and shall not apply to any software
product whi ch has been repaired by anyone ot her than Software
Technol ogy Corporation or which nay have been subject to alterations,
m suse, negligence, or accident, or any unit which may have had the
name altered, defaced or renoved.



PREFACE

Thi s manual describes the use and operation of either
SCLCS(tn) or CUTER(tn). SOLOCS is a program designed to
be a personality nodule in a Sol(tn). CUTER is a
program designed to provide nmuch of the power of SOLOS
for the non-Sol user. Because SOLOS and CUTER have
been designed to be conpati bl e operating systens, this
manual will refer to SOLOS neani ng the SOLOS/ CUTER
operating system The few differences between SOLCS

and CUTER wi || be stated explicitly.

(tn)SCLCS, CUTER and Sol are trademarks of Processor Technol ogy
Cor por ati on.
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| NTRODUCTI ON

SOLOCS is a 2048 byte programthat configures the Sol-20 and one or
two cassette tape recorders into a powerful, stand-al one conputing
system SOLCS takes advantage of the Sol-20"s built-in hardware
peri pherals and the 8080 instruction set to optim ze the conveni ence
and power of the inherent conputer capabilities of the Sol.

Qut standi ng features of SOLCS incl ude..

STANDARDI ZED 1/ O SOFTWARE PROTOCOL which nmakes all Sol-20 1/0
(keyboard, display, serial, parallel and cassette) accessible
to external progranms fromone entry point--a standard feature
in all future Sol system software products that wll require

| ess nmenory than would normally be used for 1/O routines.
SOFTWARE | NTERFACE permts user defined routines for custom
appl i cations.

"1 NDUSTRY STANDARD- SETTI NG' CASSETTE I/0 CONTROL i ncl udes

met hods for | oading and savi ng prograns and conmands t hat
execute prograns after automatic | oading.

EXCLUSI VE CASSETTE 1/0 ROUTI NES al | ow cassette files to be
accessed on a byte-by-byte basis as though each file were a
byt e- by-byte device. Thus, data transfer to and from cassettes
appears as normal 1/O-and two cassettes can be used simnultaneously
to assenble and edit prograns.

NEW DI SPLAY CONTROL features found only in expensive video
term nal s--includi ng ESCAPE sequences for cursor positioning
and character speed control.

19 COMVANDS to access the basic requirenents of the Sol -20
control cassette tape recorders and set up special conditions
in SOLCS. (See the "Quick Conmand Reference List".)

Definition of Terns

In this manual :

addr neans word address hexadeci mal characters, (0-FFFF)
range

dat a neans hexadeci mal characters, (0-FF) range

file means a collection of data

name neans any one to five character identification for a
file

port nmeans a SOLOS pseudoport fromO to 3

unit neans a nunber of 1 or 2 corresponding to the
appropriate tape recorder

( ) neans optional paraneters




| NTRODUCTI ON (cont.)

Only the first two letters of the conmand expressions nust be
typed when entering a command expression. (The underscored
letters in the follow ng Quick Command Reference List.)

Qui ck Command Ref erence Li st

COVIVAND

FUNCTI ON

Consol e

EXEC addr

ENTR addr

DUWP addr1 (addr?2)
TERM (portin (portout))
CUST name (addr)

CET

SAVE nane (/unit) addrl

Tape

(name(/unit) (addr))

(addr 3)

XEQ (nanme(/unit) (addr))

CAT

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

(/unit)

Set
S=dat a
| =port
O=port
N=dat a
XEQ addr
TAPE O or 1
TYPE dat a
CQUT addr
CI N addr
CRC data

addr 2

Begi n program execution at 'addr'
Enter data into nenory starting at 'addr’
Dunmp nmenory data, 'addrl' to 'addr2
Enter Term nal Mode

| nsert or renove a custom comand

Get a tape file into nenory

Save a file fromnenory to tape
Get then execute a tape file

Catal og tape files

Screen character rate

| nput port to SOLCS

Qut put port to SOLOS

Nunber of NULLS follow ng CRLF
Aut 0- execut e addr

0=1200 baud, 1=300 baud

Type 'byte' header
Cust om out put addr
Cust om i nput addr

Al'l ows ignoring of tape CRC Read Errors



l. | NTRODUCTI ON (cont.)

Wth a Sol, or CUTER on a Processor Technol ogy GPM board, a power-
on perfornms a reset which causes a SOLCS systemreset. The Sol
user may initiate this systemreset anytinme by sinultaneously
pressing the upper case and repeat keys.

A SOLCS systemreset enters SOLOS i nto COMWAND node. Wen in COVWAND
node, SOLOS will do a Carriage Return-Line Feed (CRLF) followed by a
prompt (>). SOLCS then awaits the entry of a COMAND. A COMVAND i s
processed upon receipt of a Carriage Return (CR). Pressing the MODE
(or Control-@ key while awaiting a COWAND causes the current COVMAND
input line to be ignored and return to COMVAND node. CUTER al so
resets the current |/0O pseudo port selections to the system default.

The MODE (or Control-@ key is also used to abort the execution of
nost conmands. This use of the MODE (or Control-@ key turns off
both tape machines (if on) and returns to COVMAND node.



1. CONSCLE COMVANDS

Consol e Commands in Brief

SOLCS has five console conmands. They are:

Comand
EXEC addr
ENTR addr
DUWMP addr| (addr2)
TERM (portin (portout))
CUST nane (addr)

Functi on
Begi n program execution at 'addr'.
Enter data into nenory starting at 'addr'.
Dunmp nenory data, 'addrl' to 'addr?2
Enter Term nal Mode (avail abl e under SOLCS only)

I nsert or renmove a custom conmand.

Consol e Commands i n Det ail

Execut e Command

EXEC addr

Thi s command begi ns program execution at nenory |ocation specified by

(addr).
Exanpl e:
Ent er Conmmand ENTR
Exanpl e:
Resul t:
Dunp Conmmand DUMP

EXEC 200
addr
ENTR 500

C3 00 01 1000: 05/
Begi nning at nenory | ocation 500, the foll ow
ing data was entered: C3 00 01. The new
menory | ocation of 1000: was selected to enter
the data 51. The slash (/) termnated the
ENTR command and returned to conmand node.

addr1 (addr?2)

This command di spl ays sequential nenory data on the screen starting
at location (addrl) and ending with (addr?2).

Exanpl e:

Resul t:

DUMP C02E C037
CO2E E1 DB FA 2F E6 01 C8 DB FC C9
Dunped the SOLCS keyboard i nput routine.

(See listing.) Starting at nmenory | ocation
CO2E and ending at nenory | ocation CO037.



1. CONSCLE COMVANDS (cont.)
Term nal Command TERM (port-1 (port-0O)) (Avail able under SOLCS only)

This command causes the Sol systemto becone a video term nal for
connection to an external conputer or nodem This comrand begins

by automatically setting the 1/0O pseudo ports to the specified
values. An omtted port paraneter will be set to 1. Execution then
proceeds by sending all Sol keyboard entries (except cursor control)
to the specified Qutput pseudo port. Any input available fromthe

| nput pseudo port will be processed by the SOLCS display driver.

Exanpl e:  TERM
Resul t: Keyboard data will be sent to the seria

port and all data fromthe serial port wll
appear on the display screen.

Cust om Conmand CUST nane (addr) definition/renoval

When a non- SOLCS command is entered, a separate table of custom
commands (in RAM w |l be searched. The CUST command is used to
enter and renove up to six custom comand nanes fromthe custom
command table. (Only the first two letters of the nanme are signi-
ficant.) Wen the name (2 to 5 letters) specified by the CUST
command is not already in the custom comand table, a new custom
command will be entered into the table having an execute address as
specified. Wen the addr is not specified, the begi nning address of
SOLOS wil I be used.

Wen the nane specified on the CUST command al ready exists in the
custom command table, this table entry will be replaced with an
"end-of-table' indicator. Therefore, not only will the specified
name be renoved, but any other custom conmand nanes following in the
table will also be renoved.

Exanple: CUST BASIC 0
CUST ALS8 EO060

Resul t: Two new custom conmands are now known.
ALS8 at |ocation E060, and
BASI C at | ocation O.



I11. TAPE COVVANDS

Tape commands are used to control the tape cassette recorders. In

t hese commands, unit selection is optional, with a default select-
ing unit 1. Wwen a unit is specified, however, it nust be separated
fromthe file identification name wwth a slash (/) and w t hout
spaces in between: e.g., TARGI/ 2.

Tape Header

At the start of each tape file is header information. This informa-
tion includes the foll ow ng data:

name: name of file, 5 ASCII characters or |ess

t ype: nunber is specified by user at tine file is created
addr : starting address of file

Si ze: nunber of data bytes in file

XEQ addr: auto-execute address word (See Set Conmands -
Section 1V)

Error Messages

Cassette error nmessages are printed in this format:
"ERROR (nane) (type) (addr) (size)"

Reasons for an error nmessage are:
1. bad read of file (tape error or CRC ERROR)

2. MODE (or Control-@ key used for escaping while reading
a tape file

3. XEQ command given to a non-executable file.

Tape Commands in Brief

SOLCS has four tape commands. They are:

CGET (nane (/unit) (addr)) Cet a file fromtape to nenory
SAVE nane (/unit) addrl addr?2

(addr 3) Save file
XEQ (name (/unit) (addr)) Get, then execute, a file

CAT (/unit) Catal og of tape files



I11. TAPE COVMANDS (cont.)

Tape Commands in Det ai

Get a file fromtape CGET (nanme(/unit) (addr))

This command transfers the specified or next tape file into nenory.
If a (nane/unit) is given, this command w ||l search forward on the
cassette until that file is found. The (addr) paranmeter, if given,
specifies the nenory location at which the file wll be |oaded. |If
the addr is omtted, the file will be | oaded as specified in the
header .

Exanpl e:  GET TARGI/ 2
Resul t: Gets the program WARM fromtape unit #2 into

menory as specified by the tape file header
information. Returns to SOLOS command node.

Get, then Execute XEQ (name(/unit) (addr))

This command is an extension of the GET command which gets a tape
file and executes as specified by the header information. The
(/unit) and (addr) are optional and operate the same as with the
CET comand.

Exanpl e:  XEQ FOCAL

Resul t: Gets, then executes, a program named "FOCAL" from
tape unit 1.

Save a file SAVE nane (/unit) addrl addr2 (addr3)

This command transfers programor data onto a tape cassette file
name (nane) starting at (addrl) and ending at (addr2). The nane
of the file becones part of the tape's header information. SET
TYPE and SET XEQ commands affect the header information on the
tape file. The optional addr3 specifies the address (if
different than addrl) to be entered in the tape header.

Exanpl e: SAVE CHASE/2 0 1FF
Result: Saves onto tape unit 2 a program naned " CHASE"

starting at |ocation 0000 and ending at | ocation
1FF.

Catal og of files CAT (/unit)

This command will start the tape unit specified and |ist each tape
file header information.

Example: CAT /2

Resul t: SLOPE 0500 0200
HUM 0500 0BOO



I11. TAPE COMVANDS (cont.)

Note: A very useful feature of the CAT command is to
apply power to the tape units when needed to

rewi nd tape. Depressing the MODE (or Control-@
key will renove power fromtape unit and return

t o COVMVAND node.




V. SET COMVANDS
SOLCS has 10 set commands. They are:

SET S=data Screen character rate

SET | =port | nput port to SOLGCS

SET O=port Qut put port to SOLOS

SET N=data Nunmber of NULLS follow ng CRLF

SET XEQ addr Aut o- execut e addr

SET TAPE O or 1 0=1200 baud, 1=300 baud

SET TYPE data Type 'byte' header

SET COUT addr Cust om out put addr

SET CI N addr Cust om i nput addr

SET CRC data Al lows ignoring of tape CRC Read errors

Set Commands | n Det ai

Set Speed of D spl ay SET S=0-FF

This command determ nes character display rate to the screen
data = 0 — Fastest
data = FF — Sl owest

| nput / Qut put Command Par anet er s

The next two SET commands affect SOLOS i nput and out put command
par anet er s.

Set Qut Command SET O=port

This command sel ects the output driver routine to which SOLOS routes
data. Under SCOLOCS, COVMAND node text is always sent to the display
screen. Under CUTER, all output goes to the current Qutput pseudo
port. In all cases, the output fromeach conmand is sent to the
current output pseudo port.



V. SET COMVANDS (cont.)

The Qutput Pseudo ports command paraneter val ues are:

0 = Video D spl ay
1 = Serial Qutput Port
2 = Parallel CQutput Port
3 = User Defined by SET COUT command
Exanpl e: SET O=1
DOVP O 2F
Resul t: Sel ect serial output port. '"Dunp O 2F would be
di spl ayed, but the data would go to the serial
out put port.
Set | n Command SET | =port

This command sel ects the input driver routine to SOLOS. Al
future i nput commands would cone fromthe new sel ected input
pseudo port.

The I nput Pseudo port paraneter values are:

0 = Keyboard

1 = Serial Input Port

2 = Parallel Input Port

3 = User defined by SET CI N comrmand

Exanpl e: SET 1=1

Resul t: SOLCS woul d expect the next command to cone from
the serial port input routine. The Sol keyboard
woul d have no affect except to sinultaneously hit
repeat and upper case keys to reset the conputer.

Cassette Tape Paraneter Comrands

The Foll owi ng SET conmands affect the cassette tape paraneters:

Set Tape Command SET TAPE O or 1

This command sel ects one of two standard speeds.

0

1200 baud hi gh speed

1 300 baud | ow speed

Normally set to O.

10



V. SET COVWANDS (cont.)
Set Type Conmmand SET TYPE data

This command sets (data) values into the 'type' byte in the tape
header information when used in conjunction with the SAVE conmand.
The '"type' byte data is entered as a hexadeci mal value, but it wll
appear on the screen as an ASCI| character when displayed by the
CET or CAT command. Only displ ayabl e characters shoul d be used for
type values (data). The nost significant bit of the type val ue
determines if the tape file can be executed automatically by an XEQ
command. (0 = Auto-execute, 1 = Not executable.) Typing of tape
files can be very useful in grouping comon files.

Exanpl e:  SET TYPE 47

47 = 'G character for GAME FI LES
Sign Bit = 0, auto-execute

SET TYPE 50

50 = 'P" character for PROGRAM FI LES
Sign Bit = 0, auto-execute

SET TYPE 4
C4 = "D character for DATA FILES
Sign Bit = 1, non-execute

Set Execut e Command SET XEQ addr

This command sets the auto-execute address (addr) word into the

t ape header information when used in conjunction with the SAVE
command. This address word is used by the XEQ conmand after | oad-
ing a tape file to begin program execution at |ocation specified
by tape header information (addr). Note that the 'TYPE byte
determines if the file is of the auto-execute type.

Exanpl e:  SET XEQ 200

Resul t: The aut o-execute address of 200 Hex will be witten
onto the tape header when the next SAVE command is
i ssued.

Cust om | nput / Qut put Conmmands

The next SET commands set address pointers to custominput and out-
put driver routines when 'SET |1=3" and/or 'SET O=3' are used. These
custom1/O drivers nust neet the SOLOS |/ O drivers requirenents.

See the SOLCS software listing for nodel input routine.

Set Custom Qut put Command SET COUT addr

This command i nfornms SOLOS software where the user defined output
routine specified by 'addr' is |ocated.

11



V. SET COVMANDS (cont.)
The Custom Qutput driver requirenents are:

1. The 'addr' (address) word in the SET COUT command wi || equal
the starting address of the output routine.

2. It is the user's responsibility to save registers prior to
any nodification of the register.

3. The "B" register will contain the data passed from SOLCS for
out put routine.

4. The output routine will end with a 'RET" instruction or equi-
val ent .
Set Custom | nput Conmand SET CI N addr

This command i nfornms SOLOS software where the user defined input
routine specified by '"addr' is |ocated.

The Custom Input driver requirenents are:

1. The 'addr' address word in the SET CIN conmand will equal the
starting address of the input routine.

2. It is the user's responsibility to save registers prior to
any nodification of the register.

3. The input routine conbines actually inputting the character
along with STATUS. The routine returns either a zero flag
i ndicating no character is available or the character in
Regi ster "A" with a non-zero flag. The calling programcan then
take appropriate action based on a zero or non-zero condition.

Set CRC Error Checking SET CRC data

This command is used to specify whether or not the standard CRC error
checking routines are to be used. Wen a value of FF is specified,
all further tape reads will ignore CRC errors. Any value other than
FF indicates standard error checking is to be in effect. This
command is very useful to allow a tape to be read in which would

ot herwi se not be readable. When CRC errors are being ignored, it
nmust be renenbered that the data read in may not be valid.

Exanple: SET CRC FF

Resul t: CRC error checking wll be set to ignore all CRC
errors.
Set Number of NULLS SET N=dat a

This command sets the nunber of nulls (binary zeroes) to be out put
followng a carriage return-linefeed (CRLF) sequence. The value is

12



V. SET COVWANDS (cont.)

initialized to zero but may be set to any nunber up to FF (hex).

This command i s useful when using output devices requiring a
delay following a carriage return

Exanpl e: SET N=3

Resul t: Every CRLF issued by SOLOCS will be foll owed by
three nulls.

13



SUBROUTI NES

I ntroduction to the SOLOS Machi ne Language Interface

The Machi ne Language Interface with SCOLOS i s based on:

1. A predefined set of 'pseudo’ 1/0O ports allow ng
software conpatibility as well as providing an easy
means of supporting any 1/O devi ce.

2. A system defined register
SCOLCS.

usage when interfacing with

3. A systemjunp table of entry points.

First are the pseudo ports. Built into SOLCS are four input and
four output pseudo ports. |/Orequests nmade to a pseudo port are
converted internally to a request either to a specific device, a
built-in routine, or a user witten routine. Al non-tape I/0O
requests made to SOLCS are nmade with reference to one of the
foll ow ng pseudo ports.

PSEUDO PORTS FOR SOLCS

Pseudo
Por t | nput Qut put
0 Keyboar d VDM dri ver
1 Serial port Serial port
2 Paral |l el Port Paral | el Port
3 User witten routine User witten routine

PSEUDO PORTS FOR CUTER

14

Pseudo

Por t | nput Qut put

0 Keyboard data from VDM dri ver
paral l el port 3,not KDR
status, on port 0O; bit O.

1 Serial port 1, RDA Serial port 1, TBE status on
status on port O, bit 6. port O, bit 7.

2 Parallel port 2 with not- Parallel port 2 with not-PXDR
PDR status on port O, bit status on port O, bit 1.
2.

3 User witten routine. User witten routine.



V. SUBRQUTI NES (cont.)

Second are the defined regi ster usages when interfacing at the
machi ne | anguage | evel with SOLCS.

Whenever a machine programis executed by SOLOCS (via the EXEC or
XEQ command, or via a custom command), the stack pointer and HL
regi sters are predefined by SOLOS >. The stack pointer is set
such that the user may perform stacking operations which wll
use the SOLOS stack. The SOLOS stack begins at the end of the
SOLCS RAM area and works its way down fromthere. Excessive use
of this stack can destroy data maintained by SOLOS within its
RAM area. The stack is also prepared so that the user may issue
a standard RET instruction to return control to SOLOS command
node processor

The HL register pair is initialized to point to the very beginning
of SOLCS. It is at this point that the SOLOS junp tabl e begins.
The user program nay then use the address presented in the HL

regi ster pair as the beginning of the junp table.

This address is provided for two reasons:

1. CUTER may be | ocated at any address in nmenory, providing the
means for prograns to function with CUTER | ocated at any
address, and

2. the first byte of the junp table for SOLOS is different from
the first byte for CUTER, providing an easy neans of dis-
ti ngui shing between SOLOS and CUTER

Third is the SOLOCS junp table (see next page). Al requests to SOLGCS
shoul d be nade based on this junp table and not to the actual routine
addresses as scattered throughout SOLOS. By using only this junp
tabl e, the user can be assured of maintaining conpatibility between
SOLCS and CUTER

15



V. SUBRQUTI NES (cont.)
JUWP TABLE

Address Label Lengt h Functi on

C000 START 1 This byte all ows power-on reset of SOLOS. |t
is 00 for SOLCS and 7F for CUTER, providing
an easy neans of differentiating the exact
operating systemin use.

C0o01 I NI T 3 This is a "JMP" to the power-on reset.

C004 RETRN 3 Enter at this point to return control to
SOLOCS command node processor

C007 FOPEN 3 Enter here to open a tape file.

CO0A FCLOS 3 Enter here to close a tape file.

C00D RDBYT 3 Enter here to read a byte from an open tape
file.

C010 VRBYT 3 Enter here to wite a byte to an open tape
file.

C013 RDBLK 3 Enter here to read one tape block into nmenory

based on a header.

C016 VRBLK 3 Enter here to wite one tape bl ock from
menory based on a header

C019 SQUT 3 Enter here to output the character in
register "B" to the current system out put
pseudo port. This is always an "LDA"
pointing to the byte containing the current
system out put pseudo port val ue.

Co1C AQUT 3 Enter here to output the character in
regi ster "B" to the pseudo port specified in
regi ster "A".

CO1F SI NP 3 Enter here to obtain status/character from
the current systeminput pseudo port into
register "A". This is always an "LDA" to the
byte containing the current system i nput
pseudo port val ue.

C022 Al NP 3 Enter here to obtain status/character from
t he i nput pseudo port specified in the "A"
register. On return, register "A" will con-
tain the character with the flags set to
i ndi cate whether a character is present or
not .

16



SUBRQUTI NES (cont.)
B. System Entry Points

There are actually only two systementry points within the SOLOS
junp table. Entry at these points does not require that any
register be initialized. The first (at either |abel "START" or
"INILT") is used to performa conpl ete power-on systemreset. As
a part of the systemreset, the system RAM area data used by
SOLOS will be cleared. The only reason for entering via "START"
or "INIT" is that the power-on circuitry requires a one byte
instruction to allow various circuits to stabilize. The other
use of the byte | abeled "START" is to determine if a user
programis being executed under SOLOCS or is CUTER controll ed.
When under SOLGCS, this byte will be zero. Wen under CUTER
this byte will be non-zero.

The other systementry point ("RETRN') is used to return to
SOLOS command node. This entry point does not performa system
reset. E—

C. SOLOS I nput Entry Points

SI NP entry point address CO1F

This entry point will set register "A" to the current system
i nput pseudo port. The current systeminput pseudo port is

changed by the "SET |I=" command. After setting register "A"
this command proceeds by executing an "AINP'. (See bel ow.)
Al NP entry point address Q022

This entry point is used to input one character or status from
any pseudo port. Register "A" on entry indicates the desired

i nput pseudo port fromO to 3. Because this entry point is a
conbi nation status/get-character routine, it is the user's
responsibility to interpret return flags properly. Wen a
character is not available, the zero flag will be reset and the
character will be placed into register "A". Wat this neans is
that, if the user wants to wait for a character to be entered,
sinply follow the CALL AINP (or SINP) with a "JZ" junp-if-zero
instruction back to the call. A conbined status/get-character
routine is very inportant when allow ng user witten input

routi nes.

D. SOLOS Qutput Entry Points

SQUT entry point address C019

This entry point will set register "A" to the current system
out - put pseudo port. The current system output pseudo port is
changed by using the "SET O=" command. After setting register

A", this command proceeds by executing an "AQUT". (See next
definition.)
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SUBRQUTI NES (cont.)
AQUT entry point address CO01C

This entry point is used to output one character to any
pseudo port. Register "A" is assuned to be a binary val ue
fromO to 3 indicating the desired output pseudo port.

Regi ster "B" will contain the character to be output. On
return, the PSWand Register "A" are undefined. All other
regi sters are as they were on entry.

E. SOLOS VDM Di spl ay Driver

Because the VDM is much nore powerful than a standard hardcopy
device, the built-in VDM driver supports many expanded functions.
The foll ow ng characters, when sent to the VDM driver (output
pseudo port 0), cause special functions to be perforned:

Hex Character Functi on

01 Control-A (SOH) Move cursor left (wap node) one position.
OB Control-K (VT) Cl ear screen; position cursor at hone.

OD Control-M (CR Cl ear remai nder of line; then nove cursor

to begi nning of sane |ine.
13 Control-S (DC3) Move cursor right (wap node) one position
17 Control-W (ETB) Move cursor up (wap node) one |ine.
1A Control-Z (SUB) Move cursor down (wap node) one |ine.

The escape key (hex code 1B) is also a special character to the
VDM driver. It initiates what is known as an escape sequence.
The escape character is always foll owed by one or tw hexa-

deci mal val ues (bytes) which indicate what expanded function is
to be performed. The following |ists the escape sequences and
corresponding results. Were a third byte nust follow the
escape, this wll be represented by (##), indicating that this
third byte actually contains a value being passed to the VDM
driver.

Escape sequence Functi on

1B 01 ## Pl ace the cursor onto position (##) of the current
display line. (##) is in the range 00 - 3F.

1B 02 ## Pl ace the cursor onto |line nunber (##) of the dis-
play screen. (##) is in the range 00 - OF, with
the topnost |ine being Iine 00.

1B 03 Pass back the current cursor |ine/character posi-
tion in Registers BC. Register "B" is set to the
character position (00-3F), and Register "C' is
set to the line position (00-0F).

1B 04 Pass back the nenory address of the current cursor
| ocation into Registers "BC

nore escape sequences .



V. SUBRQUTI NES (cont.)

Escape sequence Functi on
1B 05 ##
1B 06 ##
1B 07 ## The third byte is output to the VDM at the current

cursor position exactly as is, regardless of this
byte's value. No check is made of this character
(##). Being a control character, it is only

pl aced into the VDM nenory as-is, and the cursor

i s advanced one position.

1B 08 ## The di splay speed is set to the val ue (##)
specified. The speed ranges from 00 (fastest)
to FF (sl owest).

1B 09 ## This functions the sane as escape sequence 0l.
The cursor is positioned to character position
## of the current display |ine.

F. Cassette Tape Entry Points to SOLOS

SOLCS contains subroutines to handle data transfer to and from
two cassette units. Both bl ock-by-block and byte-by-byte access
are available. Wile performng any tape read, the user can
return to the present calling software program by pressing the
MODE (or Control -@ Kkey.

In block transfers, each request results in tape novenent and
a transfer of an information block to or froma location in
menory. SOLOS uses bl ock-by-bl ock access to provide the tape
commands.

In byte transfers, on the other hand, SOLOS buffers the data
into 256 byte bl ocks, doing cassette operations only once per
256 transfers. BASIC uses byte-by-byte access for data files.
O her prograns--such as editors, assenblers or special user-
written prograns--can also call the byte-by-byte routines if a
few specific conventions and calling sequences are foll owed.

Fi | e Header

The file header for SOLOS provides specific attributes to a
file. These attributes consist of a five ASCI| character nanme
and a file type.

File name serves two functions:

1. It permits easy human identification of the file, and

2. It provides the identification for which SOLOS searches
to find the correct file.

File type is used in SOLOS to prevent certain operations, such
as automatic XEQ if the file is not of the proper type.
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SUBRQUTI NES (cont.)

When calling open the register, pair "HL" should point to a
menory | ocation that contains the header. Following is the

| ayout of a SOLCS file header:

ASC '12345' A five character name with trailing binary zeroes.
DB O Shoul d al ways be zero.

DB 'B +80H File type. If Bit 7=1, then this is a data file
(not executabl e).

DW  LENGTH Length of file in nunber of bytes.

DW FROM Address at which file is to be read to or from
which it is to be witten.

DW EXEC Aut o execute address (ignored for data files).

DS 3 Space - not currently used by SOLCS.

As previously nmentioned, SOLOS uses the nane to find the correct
data for the file operations. Assune you were about to read data
froma file naned POITS, for exanple, and you had correctly opened
the file wth a header pointing to that nane. SOLGCS, when you
first requested a data transfer, would read past File 1 and File 2
(as shown below) and then read data fromthe POITS file.

Begi nni ng position of tape Beginning of file to be read
(current position)

v

FILE 1 FILE 2 |__POTTS | l é

20

Bl ock Access

The Bl ock Access nethod i nvokes no nmanagenent by the system Each
‘call' to the 'Read' or "Wite' routines perforns a conplete
cassette operation. Read and Wite routines are used by SOLCS for
CGET and SAVE commands and serve as exanples of the calling
conventions for RDBLK and WRBLK routi nes.

Read Tape Bl ock Routi ne RDBLK

The entry point for RDBLK is CO13.

On entry: Regi ster A contains Unit and Speed data with bit 5
(speed) 0 for 1200 baud (or 1 for 3%$0 baud); bit 7=1
for Tape 1; bit 6=1 for Tape 2; and all other bits=0.



SUBRQUTI NES (cont.)

Regi sters H & L contain the address of file header
i nformation.

Regi sters D & E contain the address-of where the file
is to be |oaded into nenory. (If set to O, this in-
formation is taken fromfile header infornation on tape.)

On exit: Normal return: Carry Flag is cleared, and data has
been transferred into nenory.

Error return: On errors, or user pressing MODE (or
Control-@ fromkeyboard, the Carry Flag is set.

Wite Tape Bl ock Routine VRBLK

The entry point for WRBLK i s CO16.

On entry: Register A contains unit and speed with the sanme bit
val ues as specified for RDBLK

Registers H& L contain file header address. The file
header information will be witten onto the specified
tape unit followed by the data.

On exit: Normal return: Carry Flag is-cleared, and data has been
transferred to tape.
There are no error returns.

Byte Access

Data stored on, or about to be stored on, a tape should be consi dered
afile. Ina SOLOCSfile, data is stored one byte at atine as a
string of bytes along the tape with no assuned neani ng or structure.
It is sinply a collection of bytes that can be accessed by soneone
with responsibility for the intelligence of the data.

When witing to tape, SOLCS records the data in a formthat allows
the data to be read fromthe tape later. Wen reading fromtape,
SOLCS provi des the managenent to access each byte sequentially.

SOLCS al so provides start and stop control of two units. File opera-
tions viewunit 1 as File 1 and Unit 2 as File 2. Thus, data in Unit
1 is associated with File 1, and data in Unit 2 is associated with
File 2.

When using Byte Access, two inportant user managenent operations

are necessary. As shown in Figure below, the first is to open a

file to tell SOLOS you want to access the file. The second is to
close a file to inform SCLOCS you are finished with it.

Open "‘ Accesses I_'" Close

21
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SUBRQUTI NES (cont.)

SOLCS provides entry points to OQpen, Read, Wite and d ose
tape files. Each of these routines requires that certain con-
ventions be followed to ensure accurate data transfers.

File Open Routine FOPEN

The Open routine sets up certain internal paraneters to keep
track of data requests. This operation should be called only
once prior to the first access of the file. The File Header
information is the sanme format as in the Bl ock Access node and
is used in both reading and witing of files. |If the Byte
Accesses are of the Read type, SOLOS will search the tape file
until the correct file "name' is found as specified by the File
Header information. On the next Read access, SOLOS will transfer
the first data byte of the file. |If the Byte Accesses are of
the Wite type, the File Header information wll be transferred
onto the file.

The entry point for FOPEN is COO7.

On entry: Register A contains File # (1 or 2) sane as tape
unit (1 or 2).

Regi sters H & L contain address of the File Header
i nformati on.

On exit: Normal return: Al registers are altered and file
is ready for accesses.

Error return: The Carry Flag is set. Reason for
error: file already open.

Wite Byte Routine WRBYT

The Wite Byte routine wites a single byte of data into a
buffer file. SOLOS stores this data until it contains 256
bytes. It then wites this block onto the tape, followed by a
CRC character (error checking character). SOLOS then resets
the buffer file for the next 256 bytes of data.

The entry point for WRBYT is CO10.
On entry: Register A contains File # (1 or 2).

Regi ster B contains the byte of data to be
transferred onto tape.

On exit: Normal return: Carry Flag cleared.
Error return: Carry Flag set - errors caused by:

file NOT open, or
fil

1
2. e previously used for reading.



SUBRQUTI NES (cont.)
Read Byte Routi ne RDBYT

The Read Byte routine reads a single byte of data froma
buffer file. SOLOS fills this buffer as needed per read
request. Each tinme SOLOS fills the file buffer (reads a
bl ock), the CRC character is checked for data accuracy.

The entry point for RDBYT is COOD.
On entry: Regi ster contains file # (1 or 2)

On exit: Normal return: Register A contains data byte.
Carry and M nus Flags set nean 'end of file'.

Error return: Carry Flag set. Errors are caused
by:

file NOT open

file previously used for witing
CRC character error

pressing MODE (or Control-@ while
actually reading fromthe tape.

PwbhE

Close File Routine FCLCS

The Close file routine closes the current file and resets the
internal paraneters for the next open operation. It is very
inportant to close the file after all data transfers are
conpleted. Failure to do so could result in |lost data and
prevent further open operations.

The entry point for FCLOS i s COOA

On entry: Regi ster A contains File # (1 or 2) to be
cl osed.
On exit: Normal return: Carry Flag cl eared.

Error return: Carry Flag set. (Error is caused
by file NOT open.)
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VI. LOADI NG & EXECUTI NG CUTER (Appl i cabl e to CUTER only)

CUTER is avail able (1) on cassette tape with its own | oader which
can be | oaded at any nenory address from 0200 t hrough F400, or (2)
in ROM at the address CO000. In order to |load CUTER from cassette
tape, performthe followng steps. Wen CUTER is being used in
ROM the procedure is much sinpler: nake sure the sense swtches
are set according to H below prior to executing |ocation C000.

A Verify that the hardware is connected and functioning
properly.
B. Enter the follow ng bootstrap routine into nmenory begi nni ng

at location 0. The following is presented in a format
simlar to that produced by a "DUW" command with an address
shown every 10 (hex) bytes:

0000: 21 40 00 F9 45 4D 3E 80 D3 FA E7 05 C2 OA 00 E7
0010: 3D C2 OF 00 E7 02 03 FE DD C2 14 00 E9 00 00 OO
0020: DB FA A5 CA 20 00 DB FB 9

C. Verify that the above bootstrap is in nenory exactly as presented.

Set the sense switches to the address at which CUTER is to be
| oaded. The sense switches wll be the hi-order byte of the
menory address, with the |o-order byte zero. As an exanpl e:
Sense switches set to 34 hex will cause CUTER to be | oaded
into nmenory begi nning at |ocation 3400 hex. For conveni ence,
a nmenory address shoul d be selected that al so specifies the
default 1/O pseudo ports (see "H' below). The address

speci fied nust be between 0200 and F400. Renenber, however,

t hat CUTER occupi es 2K of nenory and uses 1K of RAM beyond

t hat .

E. Make sure that the CUTER tape is rewound and placed into the
proper cassette machine. The CUTER bootstrap will activate
the notor control for tape unit one. |If your cassette
machi ne notor control is attached as tape unit one, you may
now pl ace the nmachine into "PLAY" node.

F. Execute | ocation zero (the bootstrap). This can be
acconplished by allowing a "Reset” to specify an address of
zero. At this tine, be certain that the cassette machine is
in "PLAY" node and is activat ed:

G When conpl eted, the CUTER | oader programw || "HALT". This

is not an error condition. Wen conpleted, the notor control
wilT also be turned off.
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VI. LOADI NG & EXECUTI NG CUTER (cont.) (Applicable to CUTER only)
H. Via sense switches, select the default I/O pseudo ports as foll ows:
XXXX |11 OO0
Bi t 7654 3210
Wher e: X X X X doesn't matter
. whi ch pseudo port fromO - 3 (00-11 binary)
is to be the default input pseudo port.
(ONO) whi ch pseudo port fromO - 3 (00-11 binary)
is to be the default CQutput pseudo port.
NOTE: Whenever CUTER does a full systemreset (begins execution
at its beginning nenory address), the sense switches wll
be accessed to determ ne the default 1/0O pseudo ports.
If either Input or Qutput default is to be pseudo port 3 (user
witten routine), verify the follow ng:
(1) The appropriate user witten routine is in nmenory.
(1i) The address of the appropriate I/Oroutine is entered into
t he CUTER system RAM area. The system RAM area begins
exactly 2K (800 hex) after the beginning of CUTER.  The
first word of this area is used to contain the address for
the user Input routine. The second word will contain the
address of the user Qutput routine. Addresses are entered
in lo-hi order.
J. Execute | ocation ZERO. The CUTER | oader wi ||l have properly prepared
this location to either transfer control to the CUTER just | oaded or
to indicate an error while loading CUTER If there was no error,
CUTER wi I | now be in control
Renmenber to turn off the cassette machi ne and renove the CUTER tape.
K. | F your conmputer halts again, this neans one of the following errors
has occurred. D splay nenory |ocation ONE to determ ne the error
code. The error code wll be one of the foll ow ng:
Error Code in Hex Meani ng
00 The specified | oad address was not within the
range 0200- F400, or the tape file | oaded was
not CUTER

01 A tape read error was detected.

02 There was no tape read error, but the CRC

(error checking) character was invalid.

40 The file was | oaded, but it was not CUTER

25



