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Fig. 19 - Pictorial representation of SRNAM operation. 

SRN AM maintains a status word (located at B452H) 
to indicate the results of its operation. A valid file name 
found is indicated byOOH in this byte. The setting of the 
various bits have the following meanings. 

Bit 0= I; an asterisk * (wild-card) was found in the file 
name. 

Bit I = I; an * was found in the extension. 
Bit 2=1; adev!ce name (LP,TY,SC,KB, or DK) was 

found instead of a file name. The device mnemonic will 
be placed in the proper area of the IOCB. 

Bit 7=1; no file name was found. 
SRNAM may be called repeatedly to pick up a series 

of file names from an input buffer and place them in 
various IOCB's. The IOCB-pointer part of PACKET 
must be changed each time to perform this operation, 
but the input-buffer-pointer section of PACKET is 
automatically positioned past each file name as it is 
encountered. SRNAM makes no changes to the input 
buffer. SRNAM returns to the caller after each file 
name is encountered. However, it will not search past a 
semicolon or carriage return. 

SRNAM will not place delimiters in the file name 
area, and spaces encountered before the file name will 
not be used. Any characters found after the maximum 
allowed for a field will be discarded. For example, if 
eight characters are used for the file name, only the first 
six will be placed in the output buffer. The output data is 
changed only if that area was encountered in the search. 
Before calling SRNAM, therefore, the IOCB should be 
initialized to the desired default values by setting the 
Unit Number = 00, filling the NAME and EXT areas 
with 20H (ASCII space), and setting the Device Mne­
monic area to DK (ASCII). 
S. Example: 

By means of CREAD, two file names have been 

entered into a line buffer (BUFI). Using SRNAM, put 
the names into IOCBI and IOCB2. 

BUFI contains 
ABI2.M, XYX.N:I (CR) 

PACKET is set up as follows: 

ADDRESS OF BUFI 
ADDRESS OF IOCBI + II 

IOCBI + II and IOCB2 + II were initialized as 
follows: 

\ O\(sp)(sp)(sp)(sp)(sp)(sp)\(sp)(sp)(sp) \ 

After the first call to SRNAM, PACKET will look 
like: 

ADDRESS OF BUFI + 7 
ADDRESS OF IOCBI + II 

and OICBIlooks like: 

I OIABI2(sp)(sp)IM(sp)(sp) 

Next, PACKET is reinitialized to point to IOCB2 
and looks like: 

ADDRESS BUFI + 7 
ADDRESS OF IOCB2 + II 

A second call to SRN AM makes PACKET look like: 

ADDRESS OF BUFI + 17 
ADDRESS OF IOCB2 + II 

and IOCB2100ks like: 

IIIXYZ(sp)(sp)(Sp)IN(Sp)(Sp) I 

Note how SRNAM updates the input address so that 
the user can keep calling SRNAM to find a series of file 
names. 
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Return to MicroDOS Operating 
System Routine 

I. Function: 
2. Value: IEH 
3. Description: 

CDENT 

The CDENT routine returns program control to the 
MicroDOS operating system. The ~ prompt will be 
output to the terminal. 
4. Format: 

CALL UCALL,CDENT 
This function, rather than an LBR 9000H, should be 

used to return control to the operating system. Note that 
this function does not close files, update the director, or 
save the CPU status. 

Operating Sequence Summary 
The following is a summary of the steps necessary to 

do disk I/O with MicroDOS user functions. 

I. Reserve buffer areas: 
512 Bytes for a disk channel 
SO bytes or less for keyboard input. 
4 bytes for SRNAM packet. 

2. Set up as many IOCB's as required. Set the OPEN 
parameter for read or write. Fill in the sector buffer 
pointers. 
Set Unit #=0 (for default) or as required. 

Fill file name and extension areas with 20H or 
name, if fixed. 
Set file definition. 
Fill in device mnemonic = DK (for default) or as 
required. 

3. Set up PACKET pointing to input buffer and 
IOCB. 

4. Call CREAD to input file name, if a variable. 
5. Call SRNAM to move file name to IOCB. Check 

status byte at B452H. 
6. Call OPEN. Check status byte of IOCB. If non­

zero, call CDERR to output the error message and 
reinitialize the IOCB. 

7. Call GETCHR or PUTCHR to do disk read or 
write. Check status byte of IOCB. If non-zero, call 
CDERR to output the error message. 

S. When writing is finished, output 13H (end-of-file 
marker) and call PUTSEC. Check status byte of 
IOCB. If non-zero, call CDERR to output the error 
message. 

9. Call CLOSE. Check status byte of IOCB. If non­
zero, call CDERR to output the error message. 

10. To return to the MicroDOS operating system, call 
CDENT. 

A sample program illustrating the use of user func­
tions is given in Appendix E. 
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8. Monitor Programs UT71 

The Monitor Program UTI I enables the user to exam­
ine or alter memory, begin program execution at a given 
location, do I/O from the keyboard, or transfer data 
between disk and memory. In addition, it can set up 
half- or full-duplex operation, load the operating sys­
tem, or perform a test on itself. These functions are 
accomplished through a series of monitor commands 
that are initiated by typing D, F, I, M, S, P, T, L, B, ?, !, 
R, or W. The functions include memory display (D), 
memory fill (F), memory insert (I), memory move (M), 
memory sutstitute (S), run program (P), self test (T), 
load operating system (L or B), do I/O from keyboard (? 
or I), and disk read (R) or write (W). Also included are 
the standard read and type routines that provide com­
munication with the user's terminal. Finally, the moni­
tor contains routines that communicate with the RCA 
MSIM 50 3 ~-inch micro floppy disk drives through the 
CDPl8S651 disk controller. 

After the system is powered up, the monitor issues an 
asterisk prompt ... " indicating that it is ready to accept 
monitor commands. Pressing RESET / RUN U will also 
result in the same prompt. 

Register Save 
When the system is started from RESET / RUN U, the 

contents of the CPU registers are saved in RAM at 
8COOH. The contents of RO and RI however, are de­
stroyed by the process. The contents of the saved regis­
ters can be examined by displaying memory at 8COOH 
for 20 bytes. This register-save feature can be used to 
debug machine-language programs. First, insert an 
IDLE instruction (00) in the program code at the 
appropriate place. Next, execute the program and wait 
until the IDLE is reached. Then press RESET/RUN U 
and examine memory at 8COOH to determine the con­
tents of the registers at the registers at the time the ID LE 
was encountered. 

Self Test 
The user can start the self-test function from the moni­

tor by typing aT. 

The test will perform an 8-bit checksum of the UTII 
PROM. The results should be zero. If not, the system 
will print: 

PROM BAD 

Next, it will perform a read/write test on all RAM. It 
starts at 8800H and wraps around, ending at 7FFFH. If 
a bad location is found, the test ends and prints: 

RAM BAD, P(PAGENO) 

If all the tests pass, the following will be printed: 

MEMORY OK 

When the self test is finished, control is returned to the 
monitor. 

UT71 Commands 
Following is a description of the UTII commands. 

Note that all address, data, and byte counts are entered 
as hexadecimal numbers. In the examples given, the 
characters generated by the system are underlined. The 
monitor prompt is an asterisk •. 

TCommand 

Name: 
Purpose: 
Format: 

Test 
Memory self test 
T 

Action: Tests all ROM and RAM 
Example T 

MEMORY OK 
• 

DCommand 

Name: Memory Display 
Purpose: To allow a specified area of memory to be 

displayed on the user therminal. 
Format: D(START ADDRESS)(OPTION)(CR) 
Action: The contents of memory, beginning at the 

specified (START ADDRESS) will be trans­
mitted to the user terminal. (OPTION) 
allows the transmission of either a specific 
number of bytes preceded by a space or an 
inclusive address range preceded by a 
hyphen. If the option is not specified, a 
default value of I byte results. 

Examples: D42F8 8(CR) 
D42F8-42FF(CR) 
Both of these examples produce the same 
output. 
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I Command 

Name: Memory Insert 
Purpose: To alter the contents of memory beginning 

at the specified address. 
Format: I(START ADDR)(SPACE) 

(DAT A)[(CONT)](CR) 
Action: A memory location is accessed at the speci­

fied (START ADDR). The (DATA) 
required is one byte specified by two hex 
digits. The (CONT) option allows data to be 
continued onto the next line on the terminal 
with or without changing the current 
memory address. A (COMMA) will not 
change the address and after the user inserts 
(CR)(LF), additional data may be entered. 
If a (SEMICOLON) is entered and after a 
user-inserted (CR)(LF), a new address is 
anticipated. The semicolon allows non­
contiguous memory to be loaded with a sin­
gle insert command. The command may be 
terminated at any point by the entry of a 
(CR) not preceded by a (COMMA) or 
(SEMICOLON). 

Examples: I42F8 7100F840BOF88CBI (CR) 

142F8 7100F840,(CR)(LF) 
BOF8,(CR)(LF) 
8CBI(CR) 

142F87100F840BO;(CR)(LF) 
43B6 94FB903AOF(CR) 

The first and second examples give identical 
results. The second provides improved read­
ibility at the data terminal output. The third 
example enters data into two memory areas, 
starting at 42F8 and 43B6. 

MCommand 

Name: Memory Move 
Purpose: To move a block of data from one area of 

memory to another area. 
Format: M(SOURCE ADDR)(OPTION)(SPACE) 

(DEST ADDR)(CR) 
Action: Data is copied from memory source loca­

tion beginning at the (SOURCE ADDR) 
into locations specified by the (DEST 
ADDR). (OPTION) allows the transfer of 
either a specific number of bytes preceded 
by a space or an inclusive address range 
preceded by a hyphen. There is no restric­
tion on the direction of the move and the 
areas may overlap. 

Examples: M42F8 8 43F8(CR) 
M42F8-42FF 43F8(CR) 

M43B0-43BF 42BO(CR) 
M43B0-43BF 43B2(CR) 

FCommand 

Name: Memory Fill 

81 

Purpose: To load a defined area of memory with a 
specific constant. 

Format: F(START ADDR)(OPTION)(SPACE) 
(DATA)(CR) 

Action: The specified (DATA) is loaded into 
memory beginning at the (START ADDR). 
(OPTION) allows the loading of either a 
specified number of bytes preceded by a 
space or an inclusive address range preceded 
by a hyphen. 

Examples: F42F8 8 OO(CR) 
F42F8-42FF OO(CR) 
These examples fill with zeros the eight 
bytes beginning at location 42F8. 

SCommand 

Name: Memory Substitute 
Purpose: To display and, if desired, alter the contents 

of sequential memory locations beginning 
at the specified address. 

Format: S(START) ADDR)(OPTION)(CR) 
Action: A memory location is accessed at the speci­

fied (START ADDR). Its contents will not 
be displayed, however, until (OPTIONS) is 
entered. (OPTIONS) allows two methods of 
display. If (SPACE) is entered, the current 
data will be displayed on the same line fol­
lowed by a hyphen. New data may be 
entered at this point. Only the last byte 
entered will be written. If no data is entered, 
the current data will remain unchanged. If a 
(LF) is entered, a (CR)(LF) will result and 
the current memory address will be echoed 
to the terminal prior to the printing of 
current data. New data may be entered as 
described above. The command can be ter­
minated by a (CR) or continued by the entry 
of any of the OPTIONS). 

Examples: S42F8 63-71 00- OF-CO(CR) 
The current data of 63 is changed to 71. The 
00 data is retained, and the OF is changed to 
CO 
S42F8 71- 00- CO- 11-82(LF) 
42FC 52-AE(LF) 
42FD OO-F8 11-40 23-A3(CR) 
In this example, the 71, 00, and CO are 
retained and the II is changed to 82. Each 
(LF) causes the next address to be followed 
by its data. 
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PCommand 

Name: 
Purpose: 

Format: 
Action: 

Program Run 
To allow a user program to be run beginning 
at the specified address. 
P[(START ADDR)](CR) 
The user program will begin execution at 
the specified (START ADDR) with P = 0 
and X = O. If the (START ADDR) is not 
specified, the default value is 0000. 

LCommand 

Name: Load 
Purpose: Loads the operating system from drive 

O. 
Format: L 
Action: MicroDOS gets loaded into memory from 

drive O. 
Example: L 

MICRO DOS 0.0 
~ 

B Command 

Name: Boot 
Purpose: Loads the operating system from any drive 

(0-3). 
Format: L(drive No.) 
Action: MicroDOS gets loaded into memory from 

specified drive. 
Example: B 1 

MICRO DOS 0.0 
:s 

R Command 

Name: Read Sector 
Purpose: Transfers one sector of data from disk to 

memory 

Format: R A =(address)(space)D= (drive)(space)T 
:::.(track)(space)S =(sector)(CR) 

Action: One sector (S 12 bytes) of data is transferred 
from the specified disk, track, and sector to 
memory starting at the specified address. 
Drive number must be from 0 to 3, track 
from 0 to 4S hex, and sector from 1 to 9. All 
defaults are to O. 

WCommand 

Name: Write Sector 
Purpose: Transfers one sector of data from memory 

to disk. 
Format: W A=(address)(space)D =(drive)(space)I 

::(tract)(space)S=(sector)(CR). 
Action: This command performs the complement of 

the R command. 

?Command 

Name: Read I/O Port. 
Purpose: Transfer on byte of data from input port to 

screen. 
Format: ? G =(group no.)(space)P =(port no.)(CR). 
Action: One byte of data from group address and 

port number specified is printed on the 
screen. 

I Command 

Name: Write to I/O Port: 
Purpose: Transfer one byte of data from keyboard to 

output port. 
Format: ! G =(group no.)(space)P =(port no.) 

(space)B =(data)(CR). 
Action: One byte of data is output to the group 

address and port specified. 
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9. Terminal Interfacing 

UART Action 
Terminal interfacing is handled by UTI 1 by means of a 

U ART. TYPE routines in UTI 1 test to see that the 
holding register of the UART transmitter is empty and 
if so, pass the byte to be typed to the U ART and then 
return program control to the caller. READ routines 
test the Data Available signal from the U ART, and 
when that signal is true, a byte is picked up and returned 
to the caller. The UART's control register is initialized 
by UTII for the serial format consiting of one start bit, 
eight data bits, and two stop bits, as illustrated in Fig. 
20. User programs may change the control word, if 
desired. 

LOGIC I 

B ~I 01 0 I 0 1 01 0 1 o~o F 1 F 

INTELLIGENCE BITS 
I DATA BITS 

---I B I 

* -ONE BIT TIME 
B-START BIT 
F- STOP BIT 

COMPLETE CHARACTER 
"M" (4016) 

0- DATA BIT 

--- -ASYNCHRONOUS TIME 
BETWEEN CHARACTERS 

92CS-28100 

Fig. 20 - Data terminal bit serial output for the charac­
ter"M". 

Refer to Appendix F for the I/O Group I assignments 
for the UART. 

ASCII Coding 

The system is designed to interface to a data terminal 
via a serial ASCII code using an EIA RS232C standard 
electrical interface. When a key is struck on a terminal, 
the information denoting that character is converted to 
its ASCII code and appears on the output terminals as a 
serial data-bit stream. The serial data from the central 
processor for the letter 'M' is shown in Fig. 20. The 
character is framed by a start bit B and two stop bits FF. 
By convention two stop bits are used for data transmis-

sion at 10 characters per second although I, I-I / 2, or 2 
are also acceptable outputs from various data terminals. 

UT71 Routines READ, TYPE, and 
OSTRNG 

The UT71 READ and TYPE routines provide the 
basic software mechanism for communication between 
the system and the data terminal. Several different rou­
tines are available to facilitate different types of I/O 
data transfers. 

Register Use 

All READ and TYPE routines use R3 as their pro­
gram counter and return to the caller with SEP R5. 
They can be called directly from a program that can use 
R5 as its program counter, or they may be called 
through the Standard Call and Return Technique 
(SCR T) described in the User ManuaI for the CDP1801 
Microprocessor, MPM-201 in the Section "Program­
ming Techniques" under the heading "Subroutine 
Techniques." This programming technique is the most 
general and is recommended. 

The upper half of register RE (RE.I) holds a control 
constant. The least significant bit specifies whether or 
not characters read in should be "echoed" (full-duplex) 
or not echoed (half-duplex). A zero in the LSB specifies 
echo, a I specified no echo. UT71 initializes RE.I to 
zero for full-duplex operation. If the first character read 
by UTII after its initialization is a Line Feed character, 
the value in RE.I will be changed to a 'I '. Otherwise, 
operations will proceed with RE.I = O. 

The most significant bit of RE.I specifies whether the 
Command File Interpreter is in control. If set, UTI I will 
branch to the Interpreter to spot the character. It is very 
important to always restore RE.I before doing any read 
routine. 

Two bytes of RAM are needed by the READ and 
TYPE routines. These routines assume that R2 points 
to free RAM and M(R(2» is altered by them. In general, 
the user can set R2 to any free RAM location. UTI I 
uses a byte in its dedicated RAM for this purpose. 

RF.I is used in certain cases to pass the byte being read 
or typed between the calling routine and these subrou­
tines. When READ is exited, it leaves the input byte in 
RF.I. When TYPE is entered at location 81 A4, the byte 
to be typed is taken from RF.I. 
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All routines alter RE.O and RF.O. They also alter D, 
DF, and X. The READ routine leaves the input byte in 
D as well as in RF.I if CALL and RETURN subrou­
tines of UT71 are used. But the byte in D will be des­
troyed if the Standard Call and Return Technique, 
described in MPM-201, is used. 

READ 

When READ exits, R3 is ready for entry at 
READAH (see Table IX). When TYPE exits, R3 is 
ready for entry at TYPES (see same table). 

The READ routine has two entry points - READ and 
READAH. The former acts as described above and has 
no other side effects. The latter operates just as READ 
does, but with the following side effect. If the character 
read in is a hex character (0-9. A-F) then the 16-bit 

Table IX - UT71 Utility Routine. 

Entry Absolute 
Name Address Function 

READ 813E Input ASCII - - > RF.I (if non-
standard linkage) 

READAH 813B Same as READ. If hex chara-
cter, DIGIT --> RD (see text) 

TYPES 81AO Output ASCII Character at 
M(RS). Then increment RS 

TYPE6 81A2 Output ASCII character at 
M(R6). Then increment R6 

, TYPE 81A4 Output ASCII character in 
RF.I 

TYPE2 81AE Output hex digit pair in RF.I 
OSTRNG 83FO Output ASCII string at M(R6). 

Data byte 00 ends typeout 
CKHEX 83FC RF.I(ASCII) --> RE.O (hex) 

and RD.O (hex); DF =1 if 
hex, DF =0 if not hex. 

INITl 83F3 Initialize R2, R3, R4, RS, X, P 
INIT2 83F6 Initialize R2, R4, RS, X, P 
GOUTII 83F9 Return to UTI I 
LINEPR 8S0E Output RF.I to line printer port 
CALLR 8364 SCRT call routine 
RETR 8374 SCRT return routine 

Note. 
(I) All routines use R3 as program counter, exit with 

SEPS, and alter registers, X, D, DF, RE, RF, and 
location M(R2). 

(2) READ and READAH exit with R3 pointing back 
at READAH. 

(3) All five TYPE routines exit with R3 pointing at 
TYPES. 

(4) RO, RI, and R4.1 are altered while storing registers. 

contents of RD are shifted four bits to the left, and the 
4-bit hex equivalent of the input character is entered at 
the right. DF is then set to I on exiting. If the input 
character is not a hex character, RD is not affected, but 
DF is set to 0 on exiting. 

TYPE 

The TYPE routine has four different entry points. 
Three of them simply specify different places to fetch the 
character from: TYPE types from RF.I, TYPES types 
from M(RS) and increments RS, and TYPE6 types from 
M(R6) and increments R6. TYPE 2 is an entry which 
results in RF.I being typed out in hex form as two hex 
digits. Each 4-bit half is converted to a ASCII hex digit 
(0-9, A-F) and separately typed out. 

Notice that the READ routines are designed to facili­
tate repeated calls to READAH, while the TYPE rou­
tines are designed for repeated calls to TYPES. 

OSTRNG 

Another routine, OSTRNG, can be used to output a 
string of characters. OSTRNG picks up the character 
string pointed to by R6 and tests each character for zero. 
The characters should be already encoded in ASCII. If a 
zero is found (ASCII 'null,), the program terminates 
and returns to the caller via a SEP RS. If the character is 
not zero, it is typed out to the terminal. 

Tables IX and X include summaries of the functions 
and calling sequences just described. 

Table X - UT71 Regl.ter U.age 

Register Register 
Name Number Function and Comments 

SP R2 Stack pointer. UTII uses R2 = 
8CFF 

PC R3 Program counter for UTII 
CALL R4 Call routine pointer 
RETN RS Return routine pointer 
LINK R6 Subroutine data link 
ASL RD Assembled into by READAH 

(input hex digits) 
AUX RE RE.1 holds echo bit. 

RE.O is used by all READ and 
TYPE routines and by OST-
RNG and CKHEX. 

CHAR RF RF.I holds input/ output ASCII 
character. 
RF.O is used by all READ and 
TYPE routines and by OSTRNG 
andCKHEX. 
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Examples of READ and TYPE Usage 
The following examples should help clarify how to use 

the UTI 1 READ and TYPE subroutines. Most exam­
ples use the standard subroutine linkage which requires 
that R2 point at a free RAM location. 

READ Routine 

This sample program will read four ASCII-hex charac­
ters into register RD translating them from ASCII to 
hex in the process. Reading will terminate when a car­
riage return is entered. Entry of a non-hex digit other 
than a carriage return will cause a branch to an error 
routine written previously by the user. This sample 
program uses the standard Subroutine Call and Return 
Technique (SCRT). 
READAH EQU 813BH 

LOOP SEP R4; .. Call the hex 
DC (READAH) .. read program 

BDFLOOP 

GHIRF 

XRIODH 

BNZERROR 

.. As long as ASCII hex 

.. digits are entered, 

.. read and shift in. 

.. Fall through is not hex 

.. character. 

.. See what character was 

. .last entered. 

.. Was it carriage return? 

.. If not, BR to error. 

.. Characters entered are 

.. now in RD. 

The READ routine (at 8l3EH) could be used similarly 
to enter characters; however, READ only enters them 
one at a time into RF.l writing over the previous entry. 
An alternative technique is to use RS as the main pro­
gram counter (since all READ and TYPE routines 
terminate with a SEP RS) and call the program with a 
SEP R3 (since all READ and TYPE routines use R3 as 
their program counter). The following example illus­
trates this technique. 

TYPE Routines 

Example 1 (TYPES). This program outputs a single 
character using the TYPES routine. It uses RS as the 
program counter. 

LDI 81H .. Set R3 to TYPES routine 
PHIR3 
LDIOAOH 
PLOR3 
LDI OFFH .. Set R2 to free RAM location 

.. 3FFFH 

PLOR2 
LDI3FH 
PHIR2 
SEP R3; 
DC'R' 
YY 

.. Call type 

.. An "R" will be typed 

.. Next instruction 
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Example 2 (TYPE6). This program outputs a charac­
ter using the TYPE6 routine. When called using the 
Standard Call and Return Technique, this routine is 
particularly useful for typing an immediate byte. After 
typing the byte at M(R6) (which is pointing to the byte 
immediately following the call) a return is made to the 
caller past the typed byte. 

SEP R4; 
DC 81A2H 
DC~' 

YY 

.. Branch to the call routine 

.. Address to TYPE6 

.. Byte to be typed out 

.. Next instruction 

Example 3 (TYPE and TYPE2). The TYPE and 
TYPE2 routines pick up the byte in RF.l for typing . 
TYPE simply outputs the character, whereas TYPE2 
considers RF.l a hex digit pair which it encodes in 
ASCII before typing. This example types out the hex 
digits 'DS' and uses Standard Call and Return 
Technique . 

UDODSH 
PHIRF 
SEPR4 
DC 81AEH 
YY 

.. Load hex digits DS 

. .Into RF.l 

.. Call TYPE2 

.. Next instruction 

Note that all type routines, except TYPE2, expect the 
character they pick up to be already encoded in ASCII. 

Example 4 (OSTRNG). An entire message can be 
typed by using the OSTRNG routine. The ASCII bytes 
pointed to by R6 will be typed. When a '00' byte is 
detected, OSTRNG returns to the caller. This example 
will output the string. 

RCA COS MAC 
MICROPROCESSOR 

The Standard Call and Return Technique should be 
used. 

OSTRNG EQU 83FOH 

SEP R4; 
DC (OSTRNG) .. Call OSTRNG 
DC 'RCA COSMAC' .. lst Line 
DC ODOAH .. (CR)(LF) 
DC 'MICROPROCESSOR' .. 2nd Line 
DC OOH .. End of Text 
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10. Additional Monitor Routines 

ASCII to Hex Conversion (CKHEX) 

The ASCII to hex conversion routine, CKHEX, 
examines the ASCII character in REI. If this character 
is not a hex digit, CKHEX returns to the user (via SEP 
R5) with DF=O. If the character is hex, CKHEX 
returns with RE.O = hex digit, D F= I and with the digit 
shifted into the least significant 4 bits of register RD. 
CKHEX uses the registers described above and, as with 
the other routines, is most readily handled via the 
Standard Call and Return Techniques. CKHEX is 
located at 83FCH. 

Initialization Routines (INIT1 and INIT2) 

Two routines are provided, INITl and INIT2, to 
initialize CPU registers for the Standard Call and 
Return Technique. These routines set up registers as 
follows: 

R2=R(X) 
R3 
R4 
R5 

-pointing to 8CFFH 
-will become the program counter on return 
-pointing to the CALL routine in UT71 
-pointing to the RETURN routine in UT71 

The only difference between INITl and INIT2 is the 
location to which they return. INITI returns to location 
0005 with P = 3; INIT2 simply returns by setting P = 3 
and assumes that the user has already set R3 pointing to 
the correct return point. These programs are intended as 
a convenience to free the user from generating the over­
head code required by the standard subroutine tech­
nique. They may also be used as an integral part of 
custom support programs running on the MS2000. 
Their absolute addresses are INITl EQU 83F3H and 
INIT2 EQU 83F6H 
The INIT routines should be used to set up R4 and R5. 

Following are examples of the use of these programs: 

Example 1 (INITl): INITl EQU 83F3H 

Address Code Mnemonics Comments 

0000 71 DIS, 0 .. Disable interrupts 
0001 00 
0002 CO LBR INITl . .Initialize registers 
0003 83 
0004 F3 
0005 (USRPGM)- .. User program starts 

.. here; P=3, X=2 

Example 1 (INIT1): INIT2 EQU 83F6H 

Address Code Mnemonics 

0000 71 DIS,O 
0001 00 
0002 F8 LID A.I 

(START) 
0003 00 
0004 B3 PHI R3 
0005 F8 LDIA.O 

(START) 
0006 50 
0007 A3 PLOR3 
0008 CO LBR INIT2 
0009 83 
OOOA F6 

0050 START-

Restarting UT71 (GOUT71) 

Comments 

.. Disable interrupts 

.. Set R3 to return 

.. Point 

.. Call INIT2 

.. User program starts 

.. here; P=3, X=2 

A means is provided to automatically transfer control 
back to UTI I from a user program. An entry point 
routine, GOUT71, is provided for this purpose. When 
entered via this routine, UT71 will restart and issue a * 
prompt to the terminal. A long branch to GOUTII at 
location 83F9H will cause this transfer. 

Line Printer Interfacing (LiNEPR) 

The utility routine LINEPR located at 850EH is supp­
lied for line printer interfacing. It will output the byte in 
RF.I to a line printer port. Line feeds are suppressed, 
but carriage returns are replaced with a line feed­
carriage return pair. Return is made with D F= 1, unless 
the character in REI is an ASCII 'DC3' (end-of-file 
marker). In that case, the DC3 is not output, and DF=O 
on return. This routine should be called with the Stan­
dard Call and Return Technique. 

Disk Routines 

The loader is a routine that loads memory by doing 
track reads. It can load the I2-kilobyte MicroDOS 
operating system in approximately one second. Data is 
transferred to memory by D MA starting at address 
9000H to BFFFH. 
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The loader resides in memory starting at 84OOH. It 
requires a RAM area to set up a buffer containing the 
bytes to be output to the disk controller and to store the 
resulting status information. In addition, a stack area is 
required for operation. RAM area between 8FOOH and 
8FFFH is used for this purpose. 

To load the operating system, first place a diskette 
containing MicroDOS into drive O. Then type L after 
the * prompt. After the operating system is loaded, it 
will print a header followed by a > prompt, indicating 
that it is ready to accept MicroDOS commands. 

PARAMETER 
BLOCK 

UNIT 
High 

PHYSICAL 
SECTOR--- -
NUMBER 

Low 
High 

START 
OF-- ---
BUFFER 

Low 

INCREASING 
MEMORY 

If the user wants to go back to the monitor, he can use 
the U utility command and enter $U 8000. The monitor 
will issued the * prompt and wait for monitor com­
mands. The user can go back to the operating system by 
entering P 9000. 

Fig. 21 - Conditions for calling SEEK, READ, and 
WRITE routines. 

If the user did not initially insert a diskette in drive 0, or 
if the data that was loaded into memory was not an 
operating system, the following will be printed: 

FOUND 
DDM 

7 

DRIVE 
INACTIVE 

6 

DRIVE 
FAll 

5 

WRITE 
PROTECT 

4 

CRC 
ERROR 

3 2 

TERM 
ERROR 

o 

Fig. 22 - RD.O Status byte showing arrangement of bits after a driver function is finished. 

INITl EQU 83F3H 
SEEK EQU 87F6H 
READ EQU 87F9H 
WRITE EQU 87FCH 

DIS .. DISABLE 
INTERRUPTS 

DCO 
LBR INITl . .INITIALIZE 

REGISTERS 

A.I(PARM)-
.... > RF.I .. POINT AT PARA-

METER BLOCK 
A.O(PARM)-

.... > RF.O 

START CALL SEEK .. SEEK TO TRACK 0 
CALL READ .. READ PSN 0 INTO 

MEMORY 
CALL WRITE .. WRITE MEMORY 

BACK TO PSN 0 
LBR START .. DO IT AGAIN 

ORG lOOOH .. PARAMETER BLOCK 
PARM DC OOH .. UNIT 0 

DCOOOOH .. PSN 0 
DC2000H .. READ/ WRITE 

BUFFER 

Fig. 23 - Example demonstrating use of SEK, READ, and WRITE routines. 
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MICRODOS NOT LOADED 

and the monitor will reissue the * prompt. 
The monitor also contains the routines SEEK, READ, 

and WRITE. These routines perform the actual driver 
functions that link the operating system with the disk 
drives. 

Calls to Driver RoutInes 

The following information is for users who may want 
to utilize the disk I/O routines in UT71. 

The SEEK, READ, and WRITE routines must be 

called in accordance with the conditions shown in Fig. 
21. 

After the driver function is finished, RF will remain 
pointing at the unit byte. RD.O will contain a status byte 
showing the result of the operation. Fig. 22 shows the 
arrangement of the status bits in RD.O. 

The example in Fig. 23 demonstrates the use of the 
SEEK, READ, and WRITE routines in UT71. It is a 
complete program that will continuously read from and 
write to PSN 0 on drive O. Programs written by the user 
should test the status bits in RD.O after each call to a 
disk routine to determine if that function was success­
fully performed. Recovery from failed functions should 
be accomlished with retry logic. 
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Appendix A-
Diskette Organization and Structure 

Each diskette has 70 tracks with 9 sectors on each track 
(630 sectors per diskette). However, from MicroDOS's 
point of view, the diskette is divided up into clusters with 
1 sector in each cluster. 
The system diskette has two basic configurations, one 

with a directory and operating system and one with a 
directory only. These configurations are generated with 
the SYSGEN command. Because the operating system 
requires about 4 per cent of the diskette, diskettes with 
directory only have more disk area for storage of the 
user's work meso 

MicroDOS assumes that a me is a string of bytes. 
When a me is created, a certain number of clusters is 
allocated to it. If more space is needed for the data than 
initially allocated, MicroDOS automatically allocates 
more space. Once a me has been created by the user, the 
operating system returns to the system any unused disk 
cluster so that the next me to be created can use this 
freed-up space. No cluster can be allocated to two dif­
ferent meso 

Diskette Information Format 
TRACK 0 

Sector 1 = DISK ID 

Bytes 0 - 11 Unused 
Bytes 12 - 19 Date (8 ASCII characters) 
Bytes 20 - 63 User ID (44 ASCII characters 
Bytes 64 - 511 Unused 

Sector 2 - 9 = DISK DIRECTORY 

Every 16 bytes = one me directory entry 
Within an entry: 

Bytes 0-5 

Bytes 6-8 

Bytes 10-11 

Byte 12 

TRACK 1 

First part of mename (6 ASCII 
characters) 
Filename extension (3 ASCII 
characters) 
Starting Sector Number (in 
hexadecimal) -
Attribute code 

Sector 1 = CLUSTER ALLOCATION TABLE 

The first 623 bits indicate the status of the 630 clusters 
on the disk: 1 = in use, 0 = free. Each cluster has 1 sector 
in it. Note that there are: 

512 bytes/ sector 630 clusters/ disk 
1 sector/cluster 630 sectors / disk 
9 clusters / track 70 tracks / disk 

512 bytes / cluster 322,560 bytes / disk side 

NOTE: Tracks are numbered 0 - 69 (ooH-45H) 
Sectors are numbered 1 - 9 (0IH-09H) 
Bytes are numbered beginning at 0 
Bit 0 is the LSB on right-most bit in a byte 

Start Sector Number (SSN) 
The integer portion of the quotient SSN /9 equals the 

track number, while the remainder +1 indicates the 
sector within the track. For example, sector 114 is 
located at sector 7 on track 12. 

Non-contiguous mes may be broken up into 1 to 57 
segments, which may be distributed throughout the 
disk. A segment my contain 1 to 128 contiguous clusters 
depending on how much contiguous free space there is 
at that location on the disk. 

The first sector of the first segment of any me is the 
SSN given in the disk directory. It is called the Retrieval 
Information Block (RIB) and contains information 
needed to locate all segments of the me. The me's data 
starts in the sector following the RIB. 

RIB (located by the SSN given in the directory) 

Each 24 bits may contain one Segment Descriptor 
Word. SDW's are of two types: - -

SDW: (If file takes more than 1 segment 
Bits 0 - 15 = PSN where segment starts 
Bits 16 - 22 = number of contiguous clusters 

(minus 1 allocated to this segment) 
Bit 15 = 0 since more SDW's follow in 

this RIB 

LASTSDW: 
Bits 0 - 14 

Bit 15 

= total number of sectors actually 
used in me. 
=1 to indicate it is the last SDW. 
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For binary files the RIB also contains: 
Bytes 500-501 = number of bytes in the last sector 
Bytes 502-503 = number of sectors to load 
504-505 = starting load address in RAM 
Bytes 506-507 = entry address for program 

execution 

CRC errors that show up during a disk write and 
persist after five tries cause a deleted data mark to be 
placed in the sector and that sector is passed over with­
out losing data. That sector is never used again by 
MicroDOS. 

Free space, however, is determined by the number of 
unused clusters and does not reflect the unusable sectors 
with DDM's. 

Physical Structure (Decimal PSW) 
Number Letter Contents 

o 
9 

1 - 8 
10 - 34 

35 

I 
C 
D 
o 
U 

Disk ID 
Cluster Allocation Table 
Directory 
Operating System 
Unused 

Hexa­
Decimal decimal 

Sectors per track 9 1-9 
0-70 
0-629 

1 - 9 
0-46 
0-275 

Tracks per disk 70 
Sectors per disk 630 
Sectors per cluster 1 
Clusters per disk 630 0 - 629 0 - 275 

Diskette Structure 
Following is a set of diagrams that describe the disk 
structure of MicroDOS. 

o 
I 

SECTOR 
I 2 3 4 5 6 7 8 9 
IDDDDDDDD 
COOOOOOOO 
000000000 
OOOOOOOOU 
UUUUUUUUU 
UUUUUUUUU 
UUUUUUUUU 

T 
R 
A 
C 
K 
S ~:: * 
I 
69 

U U U U U U U U U 
UUUUUUUUU 

1= Disk Identification Block 
D= Directory 
C=Cluster Allocation Table 
O=Operating System 
U=Unused 

Disk Identification Block 

o 1 2 3 4 5 6 7 8 9 ABC D E F 
o 
1 
2 
3 
4 
5 
6 
7 

D1 Y y~ 

Byte Size 

O-BH 12 
CH -13H 8 
14H - 3FH 44 
40H - IFFH -

NOT USED~ M MID 

"'-USER 
NAME 

NOT 
USED~ 

'" 

Contents 

Not used 
Creation date 
User name 
Not used 

Cluster Allocation Table (CAT) 

o 1 2 3 4 5 6 7 8 9 ABC D E F 
I&..-.. 

" 
o 
1 
2 
3 
4 
5 
6 
7 

'-ALLOCA nON 

~ 

"-

Offset Size 

0-4DH 78 
4EH -IFFH -

MA~ -- . 
NOT USED ..-.-,.. 

...... . 

Contents 

Cluster Allocation Table 
Not used 

Each byte of the Cluster Allocation Table (CAT) con­
tains 8 bits for 8 clusters of allocation. Byte 4DH must 
have bit 0 set to "1" because no sector corresponds to 
this cluster number. All unused bytes have bits set to 
"I". 
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Directory Sectors (DIR) 

o I 2 3 4 5 6 7 8 9 ABC D E F 

o ~--------+----+-r--~+----4 
I 

2 ~--------+----+-r--~+----4 
3 ~--------+----+-r--~+----4 
4 ~--------+----+-r--~+----4 
5 

6 ~--------+----+-r--+-+---~ 
7 , • t. to t SUFFIX PB ATR 

NAME NOT NOT 
USED USED 

Segment Descriptor Word (SOW) 

Byte Size Contents 

0-5 6 Filename 
6-8 3 Suffix 

9 I Not used 
AH-BH 2 Physical address of 

Pointer Block (PB) 
CH 1 Attributes 
DH-FH 3 Not used 

117 116 15 14 13 12 II 10 IF E DC B A 9 8 7 6 5 4 3 2 I 0 I 

(NON-TEtMINATOR BIT) 1 
NUMBER OF 

CONTIGUOUS 
CLUSTERS 
MINUS ONE 

STARTING 
PHYSICAL SECTOR 

NUMBER 

Pointer Block 

IF E DC B A 9 8 7 6 5 4 3 2 I 0 I 

t r LOGICAL SECTOR NUMBER 
OF LOGICAL I 

(TERMINATOR 
BIT) 

END OF FILE 

I SDW Can span 127 Clusters 

o I 2 3 4 5 6 7 8 9 ABC D E I SDWI I SDW2 ISDw31 I I I 

T IIIIIIIIIIIIIIIIIII 

• RESERVED FOR LOADABLE 
MEMORY IMAGE FILES 

F 

1 

91 



92 User Manual for the RCA MlcroDlsk Development System MS2000 

There can be from I to 57 Segment Descriptor Words 
(SDW) plus a terminator SDW. 

Unused SDW's after terminator words are 0 (except 
for memory image files). 

File Allocation 

FILE ALLOCATION 

FILE DIRECTORY ENTRY I FILE NAME ..... 
RIB ADDRESS I 

-;:; SOW ... 0 
SOW ... I 

- SDW#2 
I LENGTH 

-' 

SEGMENT 0 
OF FILE 

REST OF SEGMENT 

T LOGICAL SEC 

LOGICAL SEC TOR j 
LOGICAL SECT 6~~ 2 ~~J~bCJ'SL~6 ~~~~ B. 

LOGICAL SECT ORO 
"-1 II 

-' P.B. 

r jT 

1- 32 PHYSICALLY 
CONTIGUOUS CLUSTERS 

~ 
t.L GICA o L SECTOR 3 

tzCS-S4U8 

SEGMENT 2 
OF FILE 

SEGMENT I 
OF FILE 
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Appendix B 
BNF Syntax of Assembler ASM8 

The following is a compilation of the full BNF 
(Backus-Naur Format) description ofthe assembly lan­
guage, ASM8. In these descriptions, the symbol "::=" 
means "is defined as." Where there is choice between 
alternatives, the symbol "!" is used to separate the 
choices. Angle brackets "<" and ">" are used to indi­
cate a non-terminal element, i.e., a description of some­
thing. A terminal element is written exactly as it would 
appear when used. 

<binary digit> ::= O! I 
<octal digit> ::= <binary digit>!2!3!4!5!6!7 
<decimal digit> ::= <octal digit>!8!9 
<hexadecimal digit> ::= <decimal 
digit>!A!B!C!D!E!F 
<character> ::= Any printing ASCII character 
<character string> ::= <character>!<character 
string><character> 
<break character>::=_ 
<alphanumeric character>::=<letter>!<decimal 
digit>!<break character> 
<identifier> ::=<letter>!<identifier> 
<alphanumeric character> 

Note: An identifier may have no more than nine alpha­
numeric characters including mUltiple adjacent break 
characters. 

<space> ::= a!<space>a 
Note: The symbol a represents the ASCII space 

character 20H. 

<literal constant> ::= !<character string>! 

Note: A literal constant may not contain a quote. 
Note: A literal constant is ASCII encoded. 

<binary constant> ::= <binary digit>B!<binary 
digiD<binary constant> 

<octal constant ::= <octal digit>Q!<octal digit> 
<octal constant> 

<decimal constant> ::= <decimal digit>!<decimal 
digit>D!<decimal digiD<decimal constant> 

<hexadecimal string> ::= <decimal digit> 
!<hexadecimal string><hexadecimal digit> 

<hexadecimal constant> ::= <hexadecimal string>H 

<constant> ::= <binary constant>!<octal constant> 
!<decimal constant>!<hexadecimal constant> 

Note: A constant is truncated to the last two bytes of its 
hexadecimal equivalent. 

<location counter< ::= $ 
<dummy> ::= [<identifier>] 
<least significant byte> ::= A.O«term» 
<most significant byte> ::= A. I «term» 
<element> ::= <identifier>!<constant>!<literal 

constant> 
!<location counter>!<dummy>!<least significant 
byte> 
!<mostsignificant byte>!«tenn»!<elementXspace> 
!<space><element> 

<factory> ::= <element>!-<element>!+<element> 
!<factor>*<factor>! 
<factor> / <factor>!<factor><Space>!<space> 
<factor> 

<term> ::= <factor>!<term>+<term>!<term>-
<term>!<term><space>!<space><term> 

<relational operator> ::= 
.EQ.!.GT.!.LT.!.LE.!.GE.!.NE. 
<relation> ::= <term><relational operator> 
<term>!<relation><space>!<space><relation>! 
.NOT.<relation>!«logical term»!<term><logical 
element> ::= <relation>!<logical element> 
<space>!<logical element>.AND.<logical 
element>!<space><logical element> 

<logical factor> ::= <logical element>!<logical fac­
tor><space>!<space><logical factor> !<logical 
factor>.XOR.<logical factor><logical term> ::= 
<logical factor>!<logical term><space>!<space> 
<logical term>!<logical term>.OR.<logical term> 

Note: No expression (logical element, logical factor, 
logical term, relation, element, factor, or term) may 
contain more than twenty elements or more than twenty 
operators. (+, -, *, /, A.I, A.O, RELATIONAL OPER­
ATOR, .NOT., .AND., .OR., .xOR.) 

<first class instruction> ::= IDL!NOP!SEQ!REQ! 
SA V!MARK!RET!DIS!LDX!LDXA!STXD!IRX! 
OR!XOR!AND!SHR!SHRC!SHL!SHLC!ADD! 
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ADC!SD!SDB!SM!SMB!SKP!LSKP!LSZ!LSNZ 
!SNF!LSQ!LSNQ!LBNQ!LSIE!LDC!GEC! 
STPC!DTC!STM!SCMI !SCM2!SPMI !SPM2! 
ETQ!XIE!XID!CIE!CID!BCI!BXI!DADD! 
DADC!DSM!DSMB!DSA V 

<second class instructor> ::= SEP!SEX!LDN!L 
DA!STR!INC!DEC!GLO!PLO!GHI!PHI!RLXA! 
RSXD!RNX!SRET 

<third class instructor> ::= LDI!ORI!XRI!ANI! 
ADI!ADCI!SDI!SDBI!SMI!SMBI!BR!NBR!BZ! 
NBZ!BDF!BPZ!BGE!BNF!BM!BL!BQ!BNQ!OUT! 
INP!LBR.!LBZ! LBNZ!LBDF!LBNF!LBQ!LBNQ! 
NLBR!DADI!DACI!DSMI!DSBI 

<fourth class instruction> ::= RLDI!SCAL!DBNZ 

<register> ::= R<hexadecimal digit>!<term>! 
<register><Space>!<Space><register><immediate 
operand> ::= <term>!<literal constant><operand 
string> ::= <register>!<immediate operand>! 
<operand string><space>!<space><operand 
string>!<operand string> ,<operand string> 

Note: An operand string may not have more than 76 
characters, including those inserted by the assembler. 

<immediate keyword> ::= IDLE!GOTO!NOGOTO! 
SKIP!RETURN!DISABLE!POP!PUSH!SA VEl 
GOST A TE!CALL!EXIT<branch keyword> ::= O!Q 
!&=O!DF!PZ!GE!EFI !EF2!EF3!EF4!NQ!&>O!> 
NDF!MINUS!LESS!NEFI !NEF2!NEF3!NEF4 

<substitution> ::= IF<space><branch keyword> 
<space>GOTO!<immediate keyword><load part> 
::=@!@!!@<register>!@<register>!!@"<register> 
!@«character string»!<term>!<register>.O! 
<register>. I 

Note: the above character string may not contain 
parentheses. 

<operator> ::= +!-!-+!+"!-"!-+"LAND.LOR.LXOR. 
<object> ::= @!@"<register>!<term> 

<manipulation part> ::= <operator> 
<object>! / 2!·2!/ 2"!·2" 
<arrow> ::= - > 
<storage part> ::=<arrow><register>.O!<arrow> 
<register>. I !<arrow>@<register>!<arrow> 
@-!<arrow>@-"<register>!<arrow>@-{<character 
string»<D-sequence statement> ::= <load 
part>!<manipulation part>!<storage part>!<load 
part><manipulation part>! !<load partXstorage 
part>!<manipulation part><storage part> 
!<load part><manipulation part><storage part> 
<level II statement> ::= <substitution>!<D-sequence 
statement> 

ote: A level II statement may not contain more than 
thirty-nine characters. 

<executable statement> ::= <first class statement> 
!<second class instruction><space><register> 
!<third class instruction><space><immediate 
operand> 
!<fourth class instruction><space><register>, 
<immediate operand> 
!<level II statement> 
!<executable statement><space>!<space><ex­
ecutable statement> 

<statement set> ::= <executable statement>!<state­
ment set><space>!<Space><statement set>!<State­
ment set>;<statement set> 

Note: A statement set may have no more than ten 
executable statements. 

<macro name> ::= <identifier> 
<macro call statement> ::= <macro name> 

!<macro name><space><operand string> 
<label> ::= <identifier> 

<comment> ::= .. <character string> 
<line beginning> ::= <space>!<labeI><space> 
<line ending>::=carriage return>!<Space»line 
ending>!<comment><Iine ending> 
<executable line> ::= <line beginning><statement 
set><line ending>!<line beginning><macro call 

statement><Iine ending> 

<end statement> ::= END!END<space><Jabel> 
<eject statement> ::= EJECT 
<nolist statement> ::= NOLIST 
<list statement> ::= LIST 
<macro statement> ::= MACRO 
<endm statement> ::= ENDM 
<non-terminal major statement> ::= <eject state­
ment>!<list statement>!<nolist statement> 
<non-terminal major line> ::= <line beginning> 

<non-terminal major 
statement> 
<line ending> 

<non-terminalline>::=<executable line>!<non­
terminal major line> 
<equate statement> ::= <label><space>EQU 
<space><term>!<label><space>EQU<space>R 

<hexadecimal digit> 
<constant declaration> ::= <line beginning>DC 
<space><operand string> 
<storage declaration> ::= <label><space>DS 
<space><term> 
<org statement>::= <label><space>ORG 
<Space><term> 
<page statement> ::= <label><Space>PAGE 
<minor statement> ::= <equate statement> 
!<constant declaration>!<storage declaration> 
!<org statement>!<page statement> 
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<minor line> ::= <minor statement> 
<line ending> 

<end line> ::= <line beginning><end statement> 
<line ending> 
<macro line> ::= <line beginning> 
<macro statement><line ending> 
<endm line> ::= <line beginning> 
<endm statement><line ending> 
<if statement> ::= IF<space><lobical term> 
<else statement> ::= ELSE 
<endif statement> ::= ENDIF 
<value> ::= <constant>!<value><space> 
!<Space><value> 

Note: Value will be truncated to I byte 

<increment list> ::= <value>,<value>,<value> 
<replacement list> ::= <operand string> 
<increment marker> ::= =!<space>= 
<replacement marker>::= :!<space>: 
<do statement> ::= DO<space><dummy> 
<increment marker><increment list> 

!DO<space><dummy><replacement marker> 
<replacement list> 

<endd statement> ::= ENDD 
<go statement> ::= GO<space><labeI> 
<exitm statement> ::= EXITM 
<if line> ::= <line beginning><if statement> 
<line ending> 
<else line> ::= <line beginning><else statement> 
<line ending> 
<endif line> ::= <line beginning> 
<endif statement><line ending> 
<do line> ::= <line beginning><do statement> 
<line ending> 
<endd line> ::= <line beginning> 
<endd statement><line ending> 
<go line> ::= <line beginning><go statement> 
<line ending> 

<exitm line> ::= <line beginning> 
<exitm statement><line ending> 

Note: No line may contain more than 80 characters 

<line block> ::= <non-terminalline>!<if block> 
!<do block>!<go line>!<line block><line block> 
<if block> ::= <if line><else line><endif line> 

!<if line><line block><else line><endif line> 
!<if line><else line><line block><endif line> 
!<if line><line block><else line><line block> 
<endif line> 

<do block> ::= <do line><line block> 
<endd line> 
<dummy list> ::= <dummy>!<dummy list> 

<space>!<space><dummy list> 
!<dummy list>,<dummy list> 

<macro definition> ::= <line beginning> 
<macro name><space><dummy list><line 
ending> 

<macro block> ::= <line block>!<exitm line> 
!<macro block><macro block> 

<macro> ::= <macro line><macro definition> 
<macro block><endm line> 

<macro library> ::= <macro>!<macro library> 
<macro library> 

<source code> ::= <line block>!<line block> 
<macro library> 

!<source code><end line> 

Note: The cumulative size of all macros must not 
exceed twelve kilobites. 

Note: The substitution list may not exceed forty-three 
characters in length. 

Note: If there are more than six errors on a line, or more 
than one hundred and twenty-eight errors in a 
program, the assembler may not be able to con­
tinue processing. 
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Appendix C 
MS2000 Memory Test 

The MicroDOS System Diskette includes a file, 
MEMTST.CM, that contains a memory test program 
for the 60 kilobytes of RAM. The user can call up this 
program at any time to verify that the RAM is func­
tional. It should be noted, however, that this test will 
write over any program that is located in the RAM. 

The memory test checks RAM from location 0000 to 
7FFF and from 9000 to FFFF. In this test a "March" 
pattern is executed with various combinations of the 
8-bit data word. The test takes ten minutes to complete, 
then auto-loads MicroDOS. 

Test Procedure 
The procedure for the memory test is as follows: 
l. Type MEMTST (CR) 

2. System will type out 

MEMORY TEST STARTED 

3. If no failures are encountered, after ten min­
utes the System will type out 

MEMORY TEST COMPLETED 

4. The program will then load MicroDOS. 

5. If any failures are encountered, the System will 
type out the address of the page on which the 
failure occurred and then skip to the next page 
of memory to continue testing. After all memory 
is checked, the System will type out to the 
screen 

MEMORY TEST COMPLETED 

and the program will then load MicroDOS. 

Board Repair 

For information on the repair of faulty boards, 
contact: 

Customer Service, Tel. 800-722-0094 
RCA Corporation 
New Holland Ave. 
Lancaster, PA 17604 

Example 

Following is an example of a display resulting from 
the MicroDisk memory test. 

MEMORY TEST STARTED 
ERROR AT ADDRESS 46XX 
ERROR AT ADDRESS 46XX 
ERROR AT ADDRESS 94XX 
ERROR AT ADDRESS 94XX 
ERROR AT ADDRESS CFXX 
ERROR AT ADDRESS CFXX 

MEMORY TEST COMPLETED 

This example indicates that there were errors in three 
pages at address locations 46XX, 94XX, and CFXX. 
Note the redundant reporting as a result of repeated 
testing with different patterns. If a RAM package is 
completely nonfunctional, missing, purposely disabled, 
or has been replaced with a ROM, there will be a long 
stream of error reports. If a single bit is faulty, there will 
be fewer reports, depending on how many patterns fail. 

If a failure is detected, first determine which memory 
board is at fault. There are two memory boards, both 
types CDP 18S628. They differ in their address locations 
and in that one has 32 kilobytes of RAM and the other 2 
kilobytes of ROM followed by 30 kilobytes of RAM. 

Error Address 
OOXX through 7FXX 
88XX through FFXX 

Faulty Board 
32-kB RAM 
ROM/RAM 

To diagnose the faulty board to the chip level, refer to 
MB-628, "RCA CMOS Microboard Memories," for 
details of the physical address map. The memory pack­
ages are socketed, so that replacement or swapping is 
easy. Before anything else is done, however, check the 
linking of the board to see that no changes have been 
made. Some users may, for example, replace RAM with 
ROM in order to test software that has been developed 
and placed in ROM, and may fail to replace the RAMs 
or to properly relink the board. 
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Appendix D 

Error Messages 

I. MicroDOS Error Messages 
O. ERR=XX 

Where XX = 00 - Tried to open an already opened or 
reserved file. Make sure that the open parameter and 
unit number are initialized correctly in the lOeB. 

Where XX = 01 - DDM could not be written. 

1. CRC ERR-X DR Y-PSN Z 
X is the location in the operating system or user pro-

gram that caused the eRe error. 
Y is the drive number. 
Z is the physical sector number. 
If the eRe happened on a WRITE, an attempt to 

write five times is tried before a DELETED DATA 
MARK (DDM) is written in that sector, and the data is 
attempted to be written onto the next logical sector. 
If the eRe happened on a READ and attempted to be 

reread five times, the data will be passed back to the 
program for processing. 

Sectors with DDM will be skipped on a READ func­
tion. No error will be printed. 

2. DIR FULL 
No more room exists in the directory for a new entry. 

A new diskette must be used. 

3. DISK FULL 
No more room exists on the disk for writing. A new 

disk must be used or data deleted from the current disk. 
When this error message is generated by any program 
except ASM8 or EDIT, the incompleted file should be 
deleted. 

4. ILLEGAL DR. #I 
A number other than 0 or I was used for the logical 

disk number. 

5. NOT USED 

6. X DOES NOT EXIST 
X is a filename. 

7. ILLEGAL F.N. 
The filename typed is not a valid filename. 

8. <FILENAME> DUP. F.N. 
The filename typed is a duplicate filename. 

9. NO SUCH DV 
The chosen device is not part of the current system. A 

command that would cause this error message is copy 
SYX,#DRUM where #DRUM is not a valid system 
device. 

10. INVALID DV 
The device chosen cannot be used in this situation. 

11. COMMAND SYNTAX ERR 
An error occurred in syntactically analyzing the com­

mand line. Retype the correct command. 

12. NOT USED 
13. OPTION CONFLICT 

There was a conflict in the option selections. 

14. INVALID TYPE OF OB FILE 
The file to be loaded was not of the correct file type. 

15. INVALID LOAD ADDRESS 
The load address is out of range of the current 

machine. 

16. NOT USED 
17. INVALID RIB 

The linkage structure of the disk has been destroyed. 
Generally this message means that a non-MicroDOS 
diskette is assumed to be a MicroDOS diskette. 

18. INVALID EXEC ADR 
This message means that the address is not part of the 

loaded file. 

19. INVALID FILE TYPE 
The type of file is not acceptable for use. 

20. LOG SECT NO. OUT OF RANGE 
The logical sector number was greater than the maxi­

mum value or was greater than the end of file. 

21. NOT USED 

22. <FILENAME> F.N. NOT FOUND 
The filename was not found in the specified directory. 

DIR can be used to list out the filenames. 

23. <FILENAME> FILE IS DELETE PROTECTED 
<FILENAME> has the delete-protected attribute set. 
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If the file is to be deleted, remove the protection with the 
REN AME command and re-execute the DEL function. 

24. CONFLICTING FILE TYPES 
The file type being read from or written to did not 

conform to the use. 

25. INVALID DATA TRANSFER TYPE 
The file type of the file did not conform to the device it 

was being dumped to. 

26. FILENAME IS WRITE PROTECTED 
The filename cannot be written to because it has the 

write-protection attribute set. This error can be cor­
rected by using the RENAME command. 

27. NOT USED 

28. NO RAM AT XXXX 
When a file is being loaded, the RAM area does not 

exist for the load address. 

29. FORMAT ERROR 
The ASCII-HEX file does not conform to the correct 

format. 

30. DV NOT READV 
The selected device is not ready to accept or send data. 

This message is issued before the transfer begins. 

31. XX DR INACTIVE 
This message means that the disk drive is not turned 

on. 

32. XX DR FAIL 
The disk drive does not have a diskette properly 

inserted in the unit. 

33. XX LOG. EOF 
The program requested more information from the 

disk file than the disk file had. Usually, no DC3 was 
present on the input file. 

34. XX FILE NOT OPENED 
The file being accessed in unit XX was not properly 

opened before it was used. 

35. TRM ERR-DR V-PSN Z 
Termination error occurred at Y drive number and Z 

physical sector number. 

36. DDM ERR-DR V-PSN Z 
Could not write out a DDM at Y drive number and Z 

physical sector number. 

80H. Same al 1 

81 H. Same al 36 

82H. Same al 35 

COHo Same al 0 

C1H. Same al 0 

C8H. Same al 34 

C9H. Same al 33 

2. Utility Program UT71 Error Mellage 

ERROR - This message is the result of an error in 
syntax during the entry of a command to the monitor. 

The following error messages are from the monitor 
self-test routine. 

UART BAD - Status byte read back from the UART 
was not COH 

PROM BAD - The contents of the monitor, after 
EXCLUSIVE OR'ing every byte, did not match a refer­
ence value. 

RAM BAD - Memory from 8800 to 8FFF was not able 
to pass a write to and read back test. 

The following error message is from the monitor oper­
ating system loader routine. 

MICRODOS NOT LOADED - Results if no disk is in 
drive 0, if a problem occurred during disk 1/0, or if the 
data that was loaded was not MicroDOS. 

3. EDIT Error Mellagel 

Message 

LINE TOO 
LONG 

Meaning 

A line that EDIT is attempting to 
TYPE has more than 78 characters. 

BAD EDIT has found an invalid command 
COMMAND?? in a command string. XXX ... X is 
"XXX..XS" that part of the string not executed. 

<BELL> 

MEMORY 
FULL 
"XXX .. XS" 

CAN'T SAVE 

CAN'T FIND 
"text" 

<XX> IS 
WRITE 
PROTECTED 

Filled work space warning. Delete 
part of the command before ending 
the command. 

EDIT ran out of work space during an 
execution. XXX .. X is the unproces­
sed part of the command string. 

There is not enough room in the 
SAVE area. 

The specified character sequence was 
not found between the pointer's pre­
vious position and the end of the 
buffer. 

The disk unit selected (XX) for output 
is write protected. The command 
string is aborted. No lines are written 
or lost. 
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<XX> DR 
FAIL 

ITERATION 
STACK 
FAULT 

The disk unit selected for output is not 
ready. The command string is aborted. 
No lines are written or lost. 

EDIT ran out of stack space during 
execution of a command string. May 
indicate improperly paired brackets in 
the string. 
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A line containing an end-of-file mark 
(DC3) has been read. The DC3 is 
stored in the buffer and further appends 
from the current file are ignored. 

DISK FULL Output disk full. Replace disk and 
SET UP CON-enter continuation file name after the 
TINUATION query WRITE? 
FILE WRITE? 
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Appendix E-
Sample Program Illustrating User Functions 

!M 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 I 

0000 
0000 
0000 
0000 I 

0000 
0000 I 

0000 
0000 I 

0000 
0000 F802B3, 
0003 FBF3A31 
0006 D3, 
0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 I 

0007 
0007 
0007 I 

0007 I 

0007 
0007 
0007 
0007 
0007 I 

0007 
0007 
0007 I 

0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 
0007 I 

0007 I 

0007 Bl1 
0008 
OOOC 004F, 

0001 
0002 
0003 
0004 
OOO~ 
0006 
0007 

· . USER FUNCTION EXAMPLE - COPY A FILE TO ANOTHER FILE. 
· . THE FOLLOWINg INFORMATION IS A DEFINITION FOR THE PROgRAM: 

· . NO_ERRORS: BOOLEAN - TRUE , .. NOT_EOF: BOOLEAN. TRUE, 

0008 
USER EXAMPLE 0009 .. BEQIN 

0010 
0011 

OPEN INPUT FILE 
OPEN OUTPUT FILE , 

0012 
00·13 
0014 
001~ 

WHILE NOT_EDF AND NO_ERRORS 
DO READ SECTOR , 
WRITE SECTOR TO FILE 
REPEAT, 

0016 
0017 
0018 .. END 
0019 

CLOSE INPUT_FILE, 
CLOSE OUTPUT_FILE 

USER EXAMPLE 

0020 
0021 
0022 
0023 
0024 
002~ 
0026 
0027 
0028 
0029 

· . START OF CODE 
A. 1 (STARTl->R3. 1 
A.0(STARTI->R3.0 
SEP R3 

PROgRAM EOUATES 

0030 USER FUNCTION EOUATES 
0031 
0032 CREAD EOU 012H 
0033 TYPE EGU 014H 
0034 SRNAM EOU 024H 
003~ CDERR EGU 028H 
0036 OPEN EGU 0 
0037 QETSEC EGU 6 
0038 PUTSEC EGU 010H 
0039 CLOSE EGU 2 
0040 CDENT EGU 01EH 
0041 UCALL EGU OB4~3H 
0042 SRNERR EOU OB4~2H 
0043 

· . CONSOLE READ 
· . CONSOLE TYPE 
· . SEARCH FOR A FILENAME 
· . PRINT ERROR MESSAQE 

.. OPEN A FILE 
· . gET A SECTOR FROM THE OPENED FILE 

· . PUT A SECTOR TO THE OPENED FILE 
· . CLOSE THE FILE 

· . RETURN TO THE OPERATINg SYSTEM 
· . ADDRESS FOR THE UCALL ROUTINE 
· . ADDRESS FOR SRNAM ERROR BYTE 

0044 
004~ 
0046 
0047 

IOCB OFFSET EGUATES 

0048 OPENPR EGU 0 
0049 STATUS EOU 1 
OO~O STARTB EOU ~ 

00~1 ENDBUF EOU 7 
00~2 WRITEP EOU 9 
00~3 UNITNO EGU 11 
OO~ FILEDF EOU 24 
OO~~ DEVICE EGU 31 
00~6 SPACE EOU 020H 
00~7 
oo~B 
00~9 

0060 
0061 IOCBR 
0062 
0063 
0064 

BUFFER AREAS 

DC OBIH 
DS 4 

DC (INPBUF) 

· . OPEN PARAMETER 
· . IOCB STATUS BYTE 
· . START OF SECTOR BUFFER 
· . END OF SECTOR BUFFER 
· . WRITE PARAMETER 
· . UN I T NUMBER 
· .FILE DEFINITION 
· . DEVICE MNUMONIC 

· . BLANK CHARACTER 

· . OPEN PARAMETER 

.. START SECTOR BUFFER 
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ooOE 024El 
0010 I 
002B I 
oo2B 7A. 
002C I 
0030 004Fl 
0032 024EI 
0034 
oo4F 
024F 
029F 
02A3 
02A3 I 
02A3 
02A3 
02A3 I 
02A3 I 
02A3 00. 
02A4 I 
02A4 00. 
02A:5 
02A:5 I 
02A:5 I 
02A:5 I 
02A:5 I 
02A5 
02A5 I 
02A:5 494E505:5:54201 
02AB 46494C4:54E41I 
02Bl 4D4:520:544F201 
02B7 424:520:524:5411 
02BD 441 
02BE 3EI 
02BF 001 
02CO I 
02CO 494E:50:5:5:54201 
02C6 :57:5249:544:5201 
02CC 46494C4:54E41I 
02D2 4D4:53E1 
02D:5 001 
02D6 I 
02D6 46494C4S4E411 
02DC 4D4:5204:5:52:52. 
02E2 4F:521 
02E4 ODOAI 
02E6 :524:5:54:59:504:51 
02EC 204E414D4:53EI 
02F2 001 
02F3 I 
02F3 I 
02F3 I 
02F3 I 
02F3 I 
02F3 I 
02F31 
02F3 D4B4:531 
02F6 141 
02F7 02A:51 
02F9 D403481 
02FC D4B4:531 
02FF 14. 
0300 02COI 
0302 D40387. 
030:5 FB02BEI 
030B FBA3AEI 
030B EEl 
030C 4EFli 
030E CA03321 
0311 D4B4:531 
0314 061 
031:5 00071 
0317 D404191 
031A FB02BEI 
031D FBA3AEI 
0320 EEl 
0321 4EFli 
0323 CA03321 
0326 D4B4:531 
0329 101 
032A 002Bl 
032C D404431 
032F C0030:51 

006:5 
0066 
0067 IoCBWl 
006B 
0069 
0070 
0071 
0072 
0073 INPBUF 
0074 LINEBF 
007:5 PACKET 
0076 
0077 
0078 
0079 
OOBO 
0081 NDTEoF 
0082 
0083 ERR FLO 

DC (INPBUF+5lll .. END SECTOR BUFFER 
DS 27 

DC 07AH 
DS 4 

· . OPEN PARA~TER 

DC (INPBUFl .. START OF SECTOR BUFFER 
DC (INPBUF+5lll .. END SECTOR BUFFER 

DS 27 
DS :512 
DS BO 
DB 4 

· . SECTOR BUFFER 
· . CONSOLE INPUT BUFFER 
· . SRNA" PACKET 

PRoORA" VARIABLES I CONSTANTS 

DC OOOH ..END OF FILE FLAO 

0084 DC ooOH .. ERROR FLAO 
OOB:5 IEDF EOU OC9H 
0086 IoCBRO EOU 1:5 
0087 IoCBPT EOU 12 
OOBB T"PROl EOU 14 
0089 T~R02 EOU 13 
0090 T~R03 EOU 11 

.. END OF FILE ERROR NU"BER 
· .REOISTER USED TO POINT TO IOCB 
· .DREQISTER USED TO POINT TO IOCB 
· . TE"PoRARY REOISTER USED BY ROUTINES 
· .TE~ORARY REOISTER USED BY ROUTINES 
· . TEMPORARY REOISTER USED BY ROUTINES 

0091 INP"SO 
0092 

0093 
0094 
009:5 WRT~l 
0096 

0097 
0098 
0099 

0100 
0101 

0102 
0103 
0104 
0105 
0106 
0107 
0108 
0109 

RETYPE 

0110 START 
0111 
0112 
0113 
0114 
011:5 
0116 
0117 
011B CP10 
0119 
0120 
0121 
0122 
0123 
0124 
0125 
0126 
0127 
012B 
0129 
0130 
0131 
0132 
0133 
0134 
013:5 
0136 

DC 'INPUT FILE~ TO BE READ' 

DC ,>' 
DC ooOH 

DC 'INPUT WRITE FILE~>' 

DC ooOH 

DC 'FILEN~ ERROR' 

DC OODOAH 
DC 'RETYPE N~>' 

DC ooOH 

THIS IS THE ~IN LOOP OF THE PRoOR~ 

CALL UCALL 
DC TYPE 
DC (INP"SOl 
CALL DPENR 
CALL UCALL 
DC TYPE 
DC (WRT"Ol l 
CALL oPENW 

A. 1 (NOTEoFl->T"PR01. 1 .. TEST IF EoF FLAO OR DISK ERROR 
A.0(NOTEoFl->T~R01. 0 
SEX T"PROl 
eT"PR01!. DR. e 
LBNZ CP20 .. BRANCH IF EoF DR ERROR 
CALL UCALL 
DC OETSEC 
DC (IoCBRl .. READ ONE SECTOR 
CALL CKRERR 
A. 1 (NoTEoFl->T"PR01. 1 .. CHECK FOR EoF DR DISK ERROR 
A.0(NoTEoFl->TMPR01.0 
SEX T"PROl 
eT"PROl !. DR. e 
LBNZ CP20 .. BRANCH IF ERROR ON READ 
CALL UCALL 
DC PUT SEC 
DC (IoCBWll .. WRITE SECTOR TO FILE .1 
CALL CKW1ER 
LBR CP10 

101 



102 

0332 04B4'3. 
033' 02. 
0336 0007. 
0338 040419. 
033B 04B4'3. 
033E 02. 
033F 002B. 
0341 040443. 
0344 04B4'3. 
0347 lE. 
0348 • 
0348 
0348 • 
0348 
0348 
0348 
0348 0403C6. 
034B 0007. 
0340 04B4'3. 
03'0 12. 
03'1 024F. 
03'3 '0. 
03'4 04B4'3. 
03'7 24. 
03'8 029F. 
03'A F8B4BE. 
03'0 F8'2AE. 
0360 ot. 
0361 C20360. 
0364 04B4'3. 
0367 14. 
0368 0206. 
036A C00348. 
0360 04B4'3. 
0370 00. 
0371 0007. 
0373 F800BF. 
0376 FB08AF. 
0379 OF. 
037A C20386. 
0370 04B4'3. 
0380 28. 
0381 0007. 
0383 C00364. 
0386 0'. 
0387 
0387 
0387 
0387 
0387 
0387 0403C6. 
03BA 002B. 
038C 04B4'3. 
038F 12. 
0390 024F. 
0392 '0. 
0393 04B4'3. 
0396 24. 
0397 029F. 
0399 FBB4BE. 
039C F8'2AE. 
039F OE. 
03AO C203AC. 
03A3 04B4'3. 
03A6 14. 
03A7 0206. 
03A9 C00387. 
03AC 04B4'3. 
03AF 00. 
03BO 002B. 
03B2 F800BF. 
03B' F82CAF. 
03BB OF. 
03B9 C203C'. 
03BC 04B4'3. 
03BF 28. 
03CO 002B. 
03C2 C003A3. 
03C' 0'. 
03C6 
03C6 • 
03C6 • 

0137 
0138 
0139 
0140 
0141 
0142 
0143 
0144 
0145 
0146 
0147 
0148 
0149 
01'0 
0151 
01'2 
0"3 
01'4 
01" 
01'6 
01" 
01'8 
01'9 
0160 
0161 
0162 
0163 
0164 
016' 
0166 
0167 
0168 
0169 
0170 
0171 
0172 
0173 
0174 
01" 
0176 
0177 
0178 
0179 
0180 
0181 
0182 
0183 
0184 
018' 
0186 
0187 
0188 
0189 
0190 
0191 
0192 
0193 
0194 
0195 
0196 
0197 
0198 
0199 
0200 
0201 
0202 
0203 
0204 
0205 
0206 
0207 
0208 
0209 
0210 
0211 
0212 
0213 
0214 
0215 
0216 
0217 
0218 
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CP20 CALL UCALL 
DC CLOSE 
DC (IOCBR) .. CLOSE OUT FILES 
CALL CKRERR 
CALL UCALL 
DC CLOSE 
DC (IOCBW1) 
CALL CKW1ER 
CALL UCALL 
DC COENT 

OPEN SUBROUTINE 

OPENR CALL IOCBIN 
DC (IOCBR) .. INITIALI ZE IOCB 
CALL UCALL 
DC CREAD 
DC (LINEBF) 
DC 80 .. INPUT FILENAME 
CALL UCALL 
DC SRNAM 
DC (PACKET) .. PUT FILENAME INTO IOCB 
A. 1 (SRNERR) ->TMPRQ1. 1 .. TEST FOR ERROR 
A.0(SRNERR)->TMPRQ1.0 
.TMPRQl 
LBZ OPRT" .. BRANCH IF NO ERROR 

OPRT12 CALL UCALL 
DC TYPE 
DC (RETYPE) 
LBR OPENR .. REDO NAME 

OPRT15 CALL UCALL 
DC OPEN 
DC (IOCBR) .. OPEN FILENAME 
A. 1 (IOCBR+l)->IOCBRQ. 1 
A.O(IOCBR+l)->IOCBRQ.O 
.IOCBRQ 
LBZ OPRT30 .. BRANCH IF NO ERRORS 
CALL UCALL 
DC CDERR 
DC (IOCBR) .. OTHERWISE PRINT OUT MESSAQE 
LBR OPRTl2 

OPRT30 EXIT 

WRITE OPEN SUBROUTINE 

OPENW CALL IOCBIN 
DC (IOCBWl I .. INITIALIZE IOCB 
CALL UCALL 
DC CREAD 
DC (LINEBF) 
DC 80 .. INPUT FILENAME 
CALL UCALL 
DC SRNAM 
DC (PACKET) .. PUT FILENAME INTO IOCB 
A. 1(SRNERRI->TMPROl. 1 .. TEST FOR ERROR 
A. 0(SRNERR)->TMPR01. 0 
.TMPRQl 
LBZ OPWTl, .. BRANCH IF NO ERROR 

OPWT12 CALL UCALL 
DC TYPE 
DC (RETYPE) 
LBR OPENW 

OPWT1' CALL UCALL 
DC OPEN 
DC (IOCBW1) .. OPEN FILENAME 
A. 1 (IOCBW1+l )->IOCBRO. 1 
A.0(IOCBW1+1)->IOCBRO.0 
.IOCBRQ 
LBZ OPWT30 .. BRANCH IF NO ERRORS 
CALL UCALL 
DC CDERR 
DC (IOCBW1) .. ELSE PRINT OUT MESSAOE 
LBR OPWTl2 

OPWT30 EXIT 
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03C6 
03C6 
03C6 
03C6 46BCI 
03CB 46ACI 
03CA 8CFC09AE, 
03CE 9C7COOBE, 
03D2 F800~EI 
03D~ lEI 
03D6 'E. 
03D7 lE, 
03DB 'EI 
03D9 lEI 
03DA FB09ADI 
03DD FB20SEI 
03EO lEI 
03El 2DI 
03E2 BDI 
03E3 CA03DDI 
03E6 BEFC03AE, 
03EA 9E7COOBE, 
03EE FB02~E' 
03Fl BEFC07AE, 
03F5 9E7COOBE, 
03F9 FB44'E, 
03FC lEI 
03FD FB4B~E, 
0400 FB02BD, 
0403 F89FAD, 
0406 FB025D, 
0409 ID, 
040A FB4F~D' 
040D ID, 
040E ID, 
040F BEFFl "D, 
0413 2D, 
0414 9E7F005D, 
041B D51 
0419 
0419 
0419 
0419 
0419 
0419 
0419 
0419 
0419 FBOOBE, 
041C FBOBAE, 
041F OEFBC91 
0422 C20439, 
0425 OEI 
0426 C20442, 
0429 FB02BE, 
042C FBA4AE, 
042F FB01~E, 
0432 D4B453, 
0435 2B, 
0436 0007, 
043B D5, 
0439 FB02BE. 
043C FBA3AE, 
043F FB015E, 
0442 D', 
0443 
0443.1 
0443 
0443 
0443 I 
0443 
0443 
0443 FBOOBE, 
0446 FB2CAE, 
0449 OE, 
044A C2045C, 
044D FB02BE, 
0450 FBA4AE, 
0453 FB015E, 
0456 D4B4'3, 
0459 2B, 
045A 002B, 
04~C D5, 
045D 

0219 
0220 
0221 
0222 
0223 
0224 
022' 
0226 
0227 
0228 
0229 
0230 
0231 
0232 
0233 
0234 
023' 
0236 
0237 
0238 
0239 
0240 
0241 
0242 
0243 
0244 
0245 
0246 
0247 
024B 
0249 
0250 
02'1 
02'2 
0253 
02'4 
02" 
0256 
0257 
02'B 
0259 
0260 
0261 
0262 
0263 
0264 
0265 
0266 
0267 
026B 
0269 
0270 
0271 
0272 
0273 
0274 
0275 
0276 
0277 
027B 
0279 
02BO 
02B1 
0282 
0283 
02B4 
02B5 
0286 
0287 
028B 
02B9 
0290 
0291 
0292 
0293 
0294 
0295 
0296 
0297 
0298 
0299 
U300 

IOCB INITIALIZE ROUTINE 

IOCBIN 'R6!->IOCBPT. 1 .. POINT RF • IOCB 
'R6!->IOCBPT.0 
IOCBPT.0+WRITEP->TMPRQ1.0 .. ADVANCE POINTER TO WRITE PARM. 
IOCBPT. l+"O->TI'IPR01. 1 
O->'TMPRQl .. INIT. WRITE PARAMETER 
INC TMPRQl 
->'TI1PRQ1 
INC TMPROI .. POINT T1 • UNIT NO. 
->'TMPRQ1 .. DEFAULT OF 0 
INC TMPRQl 
9->TI1PRQ2.0 

LOOPIW SPACE->'TI1PRQl .. BLANK OUT FILENAME ~ EXTENSION 

CKRERR 

CKR10 

CKR20 

INC TMPROl 
DEC TMPR02 
TMPR02.0 
LBNZ LOOPIW 
TMPRQ1.0+3-)TMPRQ1.0 .. POINT T1 • FILE DEF. 
TMPRQ1. 1+"0-)TMPRQ1. 1 
2->ITMPRQl .. INIT TO ASCII FILE 
TMPRQ1. 0+7-)TMPRQ1. 0 .. POINT T1 • DEV. MNUMONIC 
TMPRQ1. 1 + "O->TI1PRQ1. 1 
'D'-).TMPRQl .. SET DEVICE TO DISK 
INC TMPRQ1 
'K'-)ITMPRQ1 IOCB INITIALIZED 

A. 1CPACKET)-)TMPRQ2. 1 .. SETUP SRNAM PACKET 
A. OCPACKET)->TI1PR02. 0 
A.1CLINEBF)->lTMPRQ2 .. SETUP INPUT PARAMETER 
INC TMPRQ2 
A.OCLINEBF)-).TMPRQ2 
INC TMPRQ2 
INC TMPRQ2 
TMPRQ1.0-21->ITMPRQ2 .. SETUP OUTPUT POINTER 
DEC TMPRQ2 
TMPR01. 1-"0-)'TMPR02 
EXIT .. RETURN FROM ROUTINE 

THESE ROUTINES CHECK FOR DISK ERRORS AND TAKE THE 
APPROPRIATE ACTION. 

A. 1 C IOCBR+1) ->TMPRQ1. 1 
A. OCIOCBR+1)->TMPR01. 0 
'TMPRQ1. XOR. IEOF 
LBZ CKR10 
ITMPRQ1 
LBZ CKR20 
A. 1CERRFLQ)->TMPRQ1. 1 
A.OCERRFLQ)->TMPRQ1.0 
l-)ITMPRQl 
CALL UCALL 
DC CDERR 
DC CIOCBR) 
EXIT 

A. 1CNOTEOF)-)~PRQ1. 1 
A. OCNOTEOF)->TMPRQ1. 0 
1-)'TMPRQ1 

EXIT 

.. POINT Tl TO READ STATUS 

· . TEST FOR END OF FILE 
· . BRANCH IF EOF 
· . TEST FOR ERROR 
· . BRANCH NO ERROR 

· . SET ERROR FLAQ 

.. SET NOT EOF FLAQ 

CHECK WRITE ERROR FOR FILE *1 

CKWIER A. 1 (IOCBW1+1 )->TMPRQ1. 1 .. POINT T1 • STATUS 
A.OCIOCBW1+1)-)TMPRQ1.0 
.TMPRQl 
LBZ CKW110 .. BRANCH IF NO ERROR 
A. 1CERRFLQ)->TI1PRQ1. 1 
A.0(ERRFLQ)->TI1PRQ1.0 
l-)'TMPRQl .. SET ERROR FLAQ 
CALL UCALL 
DC CDERR 
DC CIOCBW1) 

CKWll0 EXIT 

103 
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045D ; 0301 END BEQIN 
0000 
SUOOOO 

C R 0 S S R E FER E N C E LIS TIN Q 

SYI'IBOL ADDR DEF REFERENCES 

BEQIN 0000 U 0301 
CDENT 001E 0040 0146 
CDERR 0028 0035 0178 0212 0275 0297 
CKR10 0439 0278 0268 
CKR20 0442 0281 0270 
CKRERR 0419 0265 0126 0140 
CKWll0 045<: 0299 0292 
CKW1ER 0443 0289 0135 0144 
CLOSE 0002 0039 0138 0142 
CP10 0305 0118 0136 
CP20 0332 0137 0122 0131 
CREAD 0012 0032 0156 0190 
DEVICE 00IF 0055 
ENDBUF 0007 0051 
ERRFLQ 02A4 0083 0271 0272 0293 0294 
FILEDF 0018 0054 
QETSEC 0006 0037 0124 
IEOF 00C9 0085 0267 

-INPBUF 004F 0073 0064 0065 0070 0071 
I NPI'ISQ 02A5 0091 0112 
IOCBIN 03C6 0222 0153 0187 
IOCBPT OOOC 0087 0222 0223 0224 0225 
IOCBR 0007 0061 0125 0139 0154 0172 0173 0174 0179 0265 

0266 0276 
IOCBRQ OOOF 0086 0173 0174 0175 0207 0208 0209 
IOCBWI 002B 0067 0134 0143 0188 0206 0207 0208 0213 0289 

0290 0298 
LINEBF 024F 0074 0157 0191 0248 0250 
LOOPIW 03DD 0233 0237 
NOTEOF 02A3 0081 0118 0119 0127 0128 0278 0279 
OPEN 0000 0036 0171 0205 
OPENPR 0000 0048 
OPENR 0348 0153 0113 0169 
OPENW 0387 0187 0117 0203 
OPRTl2 0364 0166 0180 
OPRTl5 036D 0170 0165 
OPRT30 0386 0181 0176 
OPWTl2 03A3 0200 0214 
OPWTl5 OlAC 0204 0199 
OPWT3O 03C5 0215 0210 
PACKET 029F 0075 0161 0195 0246 0247 
PUT SEC 0010 0038 0133 
RETYPE 02D6 0098 0168 0202 
SPACE 0020 0056 0233 
SRNAI'I 0024 0034 0160 0194 
SRNERR B452 0042 0162 0163 0196 0197 
START 02F3 0110 0023 0024 
STARTB 0005 0050 
STATUS 0001 0049 
TI'IPRQI 000£ 0088 0118 0119 0120 0121 0127 0128 0129 

0130 0162 0163 0164 0196 0197 0198 0224 
0225 0226 0227 0228 0229 0230 0231 0233 
0234 0238 0238 0239 0239 0240 0241 0241 
0242 0242 0243 0244 0245 0253 0255 0265 
0266 0267 0269 0271 0272 0273 0278 0279 
0280 0289 0290 0291 0293 0294 0295 

TI'IPRQ2 OOOD 0089 0232 0235 0236 0246 0247 0248 0249 

0250 0251 0252 0253 0254 0255 
TI'IPRQ3 OOOB 0090 
TYPE 0014 0033 0111 0115 0167 0201 
UCALL B453 0041 0110 0114 0123 0132 0137 0141 0145 

0155 0159 0166 0170 0177 0189 0193 0200 
0204 0211 0274 0296 

UNITNO 0008 0053 
WRITEP 0009 0052 0224 
WRTI'IQI 02CO 0095 0116 
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Appendix F 
I/O Group Assignments 

The 1/ a group number is transmitted by the OUTl 
instruction. The transmitted group number remains in 
force until the next OUTl. Interim I/O instructions 
OUT2 through OUT7 and INP 2 through INP7 will be 
recognized only by those devices assigned to the current 
group number. 

External flags EFI, EF2, EF3, and EF4 are condi­
tioned by the group number, and change their meanings 
as that number changes. 

GROUP 1 - (0000 0001)2 - Terminal, Disk Printer 

OUT2 

OUT3 

OUT6 

INP2 

INP3 

EFI 
EF4 

Load data-terminal U ART transmit­
ter-holding register 
Load data-terminal UART control 
register 
RESERVED - Printer data out 
(parallel interface) 
Read data-terminal U ART receiver­
holding register 
Read data-terminal status register 

Reserved for Printer 
Data-terminal serial data in 

GROUP 2 - (0000 0010)2 - Reserved for MOPS 

OUT2 

OUT3 
INP2 

INP3 

Load MOPS UARTtransmitter-hold­
ing register 
Load MOPS U ART control register 
Read MOPS UART receiver-hold­
ing register 
Read MOPS UART status register 

GROUP 4 - (0000 0100)2 - Reserved for PROM 
Program 

OUT2 
OUTJ 
OUT4 
OUT5 
OUT6 
INP4 

Low-order address bits to PROM 
High-order address bits to PROM 
Data to PROM 
Control to PROM 
Control to PROM 
Read data from PROM 

EFI Switch Sl or PROM Programmer 

Group 8 - (0000 1000) - Disk Controller 

OUT4 
OUT5 
OUT7 
INP4 
INP5 

EF3 

Control byte to disk controller 
Control byte to disk controller 
DMA count to disk controller 
Disk-controller status byte 
Disk-controller results register 

Disk-controller interrupt-identifier 
flag 
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!M 
0000 
0000 
0000 I 

0000 I 

0000 I 

0000 I 

0000 
0000 I 

0000 I 

0000 I 

0000 
0000 
0000 
0000 
0000 I 

0000 
0000 
0000 I 

0000 I 

0000 I 

0000 
0000 I 

0000 
0000 
0000 I 

0000 
0000 
0000 
0000 
0000 I 

0000 I 

0000 I 

0000 
0000 
0000 I 

0000 I 

0000 I 

.DOOO 
0000 
0000 I 

0000 I 

0000 I 

0000 
0000 
0000 
0000 
0000 
0000 I 
0000 I 

0000 I 

0000 
0000 I 

0000 
0000 
0000 I 

0000 I 

0000 I 

0000 
0000 I 

0000 

Appendix G 
Utility Program (UT71) Listing 

0001 
0002 

.. *************************************************************************. 

0003 .. NAME: UT71. VER 0.0 
0004 .. DATE: B/2/B3 CHANGED HLT FROM 76 TO 60 MSEC. FIXED WRITA 10/24/8 
0005 
0006 
0007 
OOOB 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
001B 
0019 
0020 
0021 
0022 
0023 

UT71 IS A MONITOR PROGRAM DESIGNED TO EXAMINE OR ALTER MEMORY. 
TO BEGIN PROGRAM EXECUTION AT A GIVEN LOCATION. TO PROVIDE DISK. 
TERMINAL. AND PRINTER INTERFACE ROUTINES. AND TO PROVIDE MEANS FOR 
COMMUNICATING FROM TERMINAL TO DISK AND SYSTEM 1/0. THE MONITOR 
COMMANDS ARE INITIATED BV TVPING, D. F. I. M. S. P. T. L. B. W. R. 
!. OR? THE FUNCTIONS INCLUDE MEMORV DISPLAY <D>. FILL <F>. 
INSERT <I>. MOVE <M>. AND SUBSTITUTE <S>. RUN PROGRAM <P>. SELF 
TEST <T>. LOAD OPERATING SYSTEM FROM DRIVE 0 <L> OR ANY DRIVE <8>. 
WRITE <W> OR READ <R> A SECTOR. AND WRITE <!> OR READ <?> AN 110 
PORT. ALSO INCLUDED ARE THE STANDARD READ AND TVPE ROUTINES FOR 
COMMUNICATION WITH THE USERS TERMINAL. AND A PARALLEL PRINTER 
OUTPUT ROUTINE. 
UPON STARTING UT71. THE CONTENTS OF ALL CPU REGISTERS EXCEPT RO 
AND Rl ARE SAVED IN RAM AT .SCOO. 
UT71 RESIDES IN ROM AT BOOO-B7FF. AND MUST HAVE RAM AT BBOO-SFFF 
(BCOO-BCFF IF DISK ROUTINES NOT USED. ) ~ 

UT71 PROVIDES MEANS FOR FORCING KEVBOARD READS TO GO TO A COMMAND 
FILE INTERPETER INSTEAD. 

0024 .. *************************************************************************1 
0025 SVSTEM EOUATES. CONSTA~TS ~ OFFSETS 
0026 .. *************************************************************************1 
0027 
002B 
0029 

COMMAND FILE INTERPETER START ADDRESS (SEE READ ROUTINE) 

0030 CFREAD EOU BFFDH 
0031 
0032 
0033 

REGISTER ASSIGNMENTS - GEN. ~ UTILITIES 

0034 SP EOU 002H 
0035 PC EOU 003H 
0036 CALL EOU 004H 
0037 RETN EOU 005H 
003B LINK EOU 006H 
0039 TMPRGl EOU 007H 
0040 TMPRG2 EOU OOBH 
0041 TMPRG3 EOU 009H 
0042 ADRPTR EOU OOSH 
0043 CNT EOU OOAH 
0044 SRC EOU OOBH 
0045 TPTR EOU OOBH 
0046 DELAV EOU OOCH 
0047 PTER EOU OOCH 
004S PTR EOU OOCH 
0049 ASL EOU OODH 
0050 DEST EOU OODH 
0051 AUX EOU OOEH 
0052 CHAR EOU OOFH 

· . STACK POINTER 
· . PROGRAM COUNTER 
· . CALL ROUTINE REGISTER 
· . RETURN ROUTINE REGISTER 
· . SUBROUTINE. DATA LINK 
· .TEMPORARV REGISTER 
· . TEMPORARY REGISTER 
· .TEMPORARV REGISTER 
· . HOLDS ADDR DURING STORE FROM TP 
· . BVTE COUNT 
· . SOURCE REGISTER 
· . TABLE POINTER 
· .DELAV ROUTINE COUNTER 
· . IOCB PTR 
· . IOCB PTR 
· . HEX INPUT REGISTER 
· . DESTINATION REGISTER 
· . AUX. 1 HOLDS BIT TIME CONSTANT 
· . STORES ASCII 110 

0053 
0054 
0055 
0056 
0057 
005B 
Q~~9 
0060 

RAM I ROM ALLOCATIONS 

UT71 EOU OSOOOH 
TOPSTK EOU OBCFFH 
WRAM EOU OBC1FH 

ASCII CONTROL CHARACTERS 
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0000 I 
0000 I 
0000 
0000 I 
0000 
0000 I 
0000 
0000 I 
0000 
0000 
0000 
0000 
0000 I 
0000 
0000 
0000 I 
0000 
0000 I 
0000 
0000 
0000 I 
0000 
0000 
0000 I 
0000 
0000 
0000 
BOOO 
BOOO 71; 
BOOl 001 
B002 FBBOBO; 
BOOS 
B005 
BOOS 
BOOS 
BOOS I 
BOOS I 
BOOS 
BOOS 
BOOS FBBCB 1 I 
BOOB FB1F ... l; 
BOOB Ell 
BOOC 21; 
BOOD FBD073; 
BOlO B1F6CF. 
B013 F910; 
B01S FCBll 
B017 51; 
B01B F33 ... 26. 
B01B Dl; 
B01C 731 
801D B1FF033 ... 0C. 
8022 73737351. 
8026 COB3Bl; 
B029 I 
8029 
802C 
802C D4BOFEI 
B02F 9EF ... 0 1 I 
8032 3241; 
B034 
8034 
8034 
8034 
8034 
8034 
8034 D4B3E8. 
8037 D4B3FO. 
803 ... ODO ... ; 
803C 2 ... ; 
B03D 00; 
803E 
803E 
803E I 

B03E 
B03E I 
B03E 

0061 
0062 NULL EGU OOOH 
0063 COMM... EGU 2CH 
0064 SEMCOL EGU 3BH 
0065 BS EGU 008H 
0066 LFEGU OO ... H 
0067 CR EGU OODH 
006B EOF EGU 013H 
0069 SP ... CE EGU 020H 
0070 CRLF EGU OODO ... H 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
OOBO 
OOBl 
00B2 
00B3 
00B4 
00B5 

CONST ... NTS 
BDSEL EGU 001H 
LNECNT EGU OOFH 
LINES EGU 014H 
PQMSRT EGU OOOOSH 
PROMPT EGU 02 ... H 
ROWLEN EOU 02BH 
TRMINL EOU 001H 
U ... RTBD EOU 001H 
URTCTL EOU 003H 
CTLWRD EOU 01DH 
CH ... R ... C EOU 002H 
STATUS EOU 003H 

.. NULL 

.. COMM ... 
· . SEMICOLON 
· . B ... CK SP ... CE 
· . LINE FEED 
· .C ... RRI ... QE RETURN 
· . END OF FILE 
.. SP ... CE 
.. CR LF 

· . PORT FOR TWO LEVEL 1/0 SELECT 
..• OF BVTES PER LINE IN DISPL ... V ROUTINE 
· . NUMBER OF LINES PER SCREEN LO ... D 
· .ST ... RT ... DDRESS FOR INITl 
· . PROMPT CH ... R ... CTER 
..• OF CHARACTERS IN ... ROW 
· . SELECTS THE TERMINAL 
· . SELECTS THE UART 
· . WRITE TO U ... RT CONTROL REQISTER 
· .UART CONTROL WORD 
· . PORT FOR UART WORD OUT 
· . PORT TO RE ... D U ... RT STATUS 

00B6 . . *************************************************************************** 
00B7 ORQ UT71 
OOBB 
00B9 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 

DIS; 
DC 0 .. DIS ... BLE 
LDI A. 1(UT71) .PHI RO .. EST ... BLISH PROQR ... M COUNTER ... T 

.. BOOO HEX 

. . *************************************************************************** 
REQISTER S ... VE 

SAVES CONTENTS OF THE CPU REQISTERS •• BCOO. 
CLOBBERS RO ... ND Rl (LEAVES O'S AS ... REMINDER) 

009B .. *************************************************************************** 
0099 
0100 
0101 
0102 
0103 LOOP 
0104 
0105 
0106 
0107 
010B 
0109 
0110 
0111 
0112 
0113 
0114 UT71 ... 
0115 
0116 
0117 
011B START 
0119 
0120 
0121 

A. 1 (WR"'M)->Rl. 1 
A. O(WRAM)->R1. 0 
SEX Rl 
DEC Rl 
ODOH->.­
Rl.0/2ILSDF 
ORI 10H 
... DI B1H 
->.Rl 
XOR.BNZ UT71A 
SEP Rl 
->.-
R 1. 0-31 BNZ LOOP 
->.-.<t-.e-.eRl 
LBR INIT 

ORQ UT71+002CH 

C ... LL TIMALC 
... ~x. 1; ... NI 01H 
BZ SC ... Nl 

· . TOP OF S ... VE ARE ... 

· . POINT BELOW WHERE SAVED R IS TO QO 
· . LOAD SEP RO INSTRUCTION FOR RETURN 
· . FOR EVEN V ... LUES OF Rl 
· . MAKE 9X INSTRUCTION 
· . OTHERWISE BX INSTRUCTION 
· . STORE FOR EXECUTION 
· .LE"'VE IF NO R ... M THERE 
· . QO EXECUTE 
· .... ND STORE RESULT 
· . LOOP FOR REQISTERS F - 2 
· .FILL LOCATIONS FOR 0 ... ND 1 WITH 0 

· . PRESERVE ST ... RT ... DDRESS 

· . ECHO SET? 
· . BR ... NCH IF- YES 

0122 .. *************************************************************************** 
0123 OUTPUT THE UTILITV PROMPT 
0124 .. *************************************************************************** 
0125 
0126 
0127 PRMPT 
012B 
0129 
0130 
0131 
0132 

C ... LL TPOFF 
C ... LL OSTRNQ 
DC (CRLF) 
DC PROMPT 
DC 0 

· . SEL QROUP 1 
· . TVPE SC ... N MODE '*' PROMPT 

0133 
0134 
0135 

.. *************************************************************************** 
MONITOR COMM ... ND INTERPRETER 

0136 
0137 

FETCHES THE ... DDRESS FROM THE COMM ... ND T ... BLE AND SETS 
THE PROQR ... M COUNTER TO IT 

REQ USED: PTR. CH ... R. SP. ...SL 
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B03E I 
B03E I 
B03E I 

B03E D41 
B03F B13El 
B041 I 
8041 9F~1 
B043 FB:lBABI 
B046 93BBI 
B04B lB1BI 
B04A 4B32B:l1 
B04D F31 
B04E 3A4BI 
BO:lO BDADI 
BO:l2 D4B1A2201 
BO:l6 22221 
BO:lB 
BO:lB 4BB6. 
BO:lA 
B05A 4BA6. 

·BO:lC D:l1 
BO:lD 
BO:lD 
BO:lD 
BO:lD 1 
BO'D I 
BO'D 441 
BO:lE B2BDI 
B060 491 
B061 B3A71 
B063 4DI 
B064 B2F71 
B066 461 
B067 B240. 
B069 :13. 
B06A B0991 
B06C :10. 
B06D B29FI 
B06F 541 
B070 B74EI 
B07iZ 4C. 
8073 B40:l. 
8075 4iZi 
8076 8400. 
B07B 57. 
B079 B67A. 
B07B :liZ 1 
B07C 867C. 
B07E iZl. 
B07F B6EiZi 
BOBl 3Fl 
BOBiZ B7071 
BOB4 00. 
BOS' 
BOB:I 1 
BOB:I 
BOB:I 
BOB:I 1 
BOB:I 
BOB5 1 
BOB' 1 
BOB:I 1 
BOB:I FBFFAiZ. 
BOBB FBBCBiZ. 
BOBB D41 
BOBC B3FOI 
BOBE ODOAI 
B090 4:1:12:1iZ4F:liZ. 
B09:1 001 
B096 COBiZADI 
B099 
B099 1 
B099 I 

B099 I 

B099 
B099 
8099 I 

013B 
0139 
0140 
0141 
014iZ 
0143 
0144 
014:1 
0146 
0147 
014B 
0149 
01'0 
01:11 
01'iZ 
01:13 
01:14 
015:1 
01:16 
01:17 
01:1B 
01:19 
0160 
0161 
016iZ 
0163 
0164 
016:1 
0166 
0167 
0168 
0169 
0170 
0171 
017iZ 
0173 
0174 
017:1 
0176 
0177 
017B 
017'i 
0180 
01Bl 
01BiZ 
01B3 
01B4 
01B:I 
01B6 
01B7 
01BB 
01B9 
0190 
0191 
019iZ 
0193 
0194 
019:1 
0196 
0197 
019B 
0199 
0200 
0201 
OiZOiZ 
OiZ03 
OiZ04 
OiZO:l 
0206 
0207 
OiZOB 
OiZ09 
0210 
OiZ11 
021iZ 
0213 
0214 
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· . ************************************************************************., 

SCNLTR SEP CALLI 
DC (READ) 

SCAN1 

SCAN 

CHAR. 1->esp 
A.O(TABiZ-iZ)->TPTR.O 
PC. 1->TPTR. 1 
INC TPTR. INC TPTR 
LDA TPTR.BZ ERROR 
XOR 
BNZ SCAN 
->ASL.11->ASL.0 
CALL TYPE61DC 
DEC SPIDEC SP 

LDA TPTRIPHI LINK 

LDA TPTR.PLO LINK 
SEP R5 

· . READ COMMAND (LEAVES CHAR. IN D) 

· . GET INPUT. STORE FOR COMPARE 
· . INITIALIZE TABLE POINTER 

· .PT TO NEXT (FIRST) ENTRY 
· . ERROR IF END OF TABLE 
· . LOOK FOR MATCH 
· . LOOP IF NOT 
· . ZERO CHARACTER REGISTER 
· . SPACE STARTS COMMAND 
· . FAKE IT FOR THE RETURN 
· .PICK UP COMMAND ADDRESS 
· . AND TRANSFER TO THE 
· . SUBROUTINE BY EXECUTING 

... A RETURN INSTRUCTION 
· • P=3. X=iZ. R4 I SEP CALL ••• R:I I RETURN. R2-4I8CFF 

· .*******************************************************************.**.*., 
COMMAND TABLES 

· .*******.*****************************************.**.** •• **** •••• **.*** •• , 

TAB Ii! DC '0' 
DC (DISPLY) 
DC 'I' 
DC (INSERT> 
DC 'M' 
DC (MOVE) 
DC 'F' 
DC (FILL) 
DC'S' 
DC (SUBST) 
DC 'P' 
DC (RUN) 
DC 'T' 
DC (TEST) 
DC 'L' 
DC (LOAD) 
DC 'B' 
DC (BOOT) 
DC 'W' 
DC (WDISK) 
DC 'R' 
DC (RDISK) 
DC '" 
DC (OUTPORT> 
DC '?' 
DC (INPORT> 
DC 0 

· . MEMORY DISPLAY 

· . INSERT INTO MEMORY 

· . MOVE A BLOCK OF MEMORY 

· .FILL A BLOCK OF MEMORY 

· . BYTE SUBSTITUTION 

· . RUN A USER PROGRAM 

· . RUN MONITOR SELF TEST 

· . LOAD OPERATING SYSTEM FROM DRIVE 0 

· . LOAD SAME FROM ANY DRIVE 

· . UTILITY DISK WRITE 

· . UTILITY DISK READ 

· . UTILITY OUTPUT TO PORT 

· . UTILITY INPUT FROM PORT 

· . ******************************************************************.******* 
UTILITY ERROR MESSAGE 

NOTE: ENTRY HERE RESETS STACK TO TOP 
· . REG USED: CHAR 
· . *****.******************************.************.******************.****. 

ORG UT71+0085H 

ERROR LDI A. O(TOPSTK).PLO SP 
LDI A. 1 (TOPSTK). PHI SP 
SEP CALLI 
DC (OSTRNG) 
DC (CRLF) 
DC 'ERROR' 
DC 0 

PRMPT1 LBR RENTER 

· . ************************************************************************ •• 
START OF SUBROUTINES 

· . *************************************************************************' 

MONITOR SUBSTITUTE FUNCTION 
DISPLAYS THE FIRST BYE FROM THE ADDRESS GIVEN FOLLOWED 
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B099 
B099 
B099 
~099 
B099 
B099 
8099 
8099 
8099 D4, 
809A 82FO, 
809C 9DBB, 
809E BDAB, 
80AO 
BOAO 9FFBOA, 
BOA3 32AF, 
80A~ FB07, 
80A7 3296, 
80A9 FB2D, 
BOAB 32B7, 
80AD 308~, 

80AF 
80AF D4, 
80BO 83FO, 
BOB2 OD; 
80B3 00; 
80B4 D4; 
80B5 80CD; 
80B7 
80B7 DC, 
80B8 17; 
BOB9 OBBF; 
80BB D4; 
80BC 81AE; 
80BE D4; 
80BF B3FO; 
BOCl 2D; 
BOC2 00; 
80C3 OBAD; 
80C~ I 
BOC5 D4; 
BOC6 82FOI 
BOC8 8D~BI 

BOCA lBI 
BOCB 30AOI 
80CD I 
BOCD DCI 
80CE 17, 
80CF 9BBFI 
8001 D4, 
80D2 81AE, 
80D4 BBBF1 
BOD6 D4, 
80D7 81AEI 
80D9 041 
80DA 83FOI 
BOlle 20; 
8000 00, 
80DE D~, 

80DF I 
BODF 
80DF 
80DF 
BODF I 
80DF 
BODF 
80DF 
BODF 
80EE I 
80EE D3, 
80EF 
BOEF 431 
80FO 
BOFO FFOll 
BOF2 32EE, 
80F4 30FOI 
BOF6 

021~ 
0216 
0217 
0218 
0219 
0220 
0221 
0222 
0223 
0224 
022~ 

0226 
0227 
022B 
0229 
0230 
0231 
0232 
0233 
0234 
0235 
0236 
0237 
023B 
0239 
0240 
0241 
0242 
0243 
0244 
0245 
0246 
0247 
0248 
0249 
0250 
0251 
02~2 
02~3 

0254 
02" 
0256 
0257 
0258 
0259 
0260 
0261 
0262 
0263 
0264 
0265 
0266 
0267 
0268 
0269 
0270 
0271 
0272 
0273 
0274 
0275 
0276 
0277 
0278 
0279 
0280 
0281 
0282 
0283 
0284 
028~ 

02B6 
02B7 
02B8 
02B9 
0290 

BY A HYPHEN. IF A HEX PAIR IS ENTERED FOLLOWED BY A SPACE. 
IT IS SUBSTITUTED FOR THE BYTE DISPLAYED. IF A SPACE IS 
ENTERED THERE IS NO CHANGE. IN EITHER CASE THE DATA BYTE FROM 
THE NEXT ADDRESS WILL THEN BE DISPLAYED. THE ROUTINE IS ENDED 
BY ENTERING A RETURN. 

· .REG USED: ASL. SRC. CHAR 
· . **************************************************************************** 
SUBST SEP CALL, 

DC (READHX) 
GHI ASL;PHI SRC 
QLO ASL;PLO SRC 

DECODE QHI CHAR;XRI LF 
BZ ADDOUT 
XRI 007H 
BZ PRMPTl 
XRI 02DH 
BZ OLDDTA 
BR ERROR 

ADDOUT SEP CALL; 
DC (OSTRNQ), 
DC CR 
DC 0 
SEP CALL; 
DC (OUTl) 

OLDDTA SEP DELAY; 
DC 017H 
LON SRC;PHI CHAR 
SEP CALL; 
DC (TYPE2) 
SEP CALL, 
DC (OSTRNG) 
DC '-' 
DC 0 
LON SRC;PLO ASL 

QETDTA SEP CALL; 
DC (REAOHX) 

OUTl 

QLO ASLISTR SRC 
INC SRC 
BR DECODE 

SEP DELAY, 
DC 017H 
QHI SRCIPHI CHAR 
SEP CALL; 
DC (TYPE2) 
GLO SRC, PHI CHAR 
SEP CALL; 
DC (TYPE2) 
SEP CALL; 
DC (OSTRNQ), 
DC SPACE 
DC 0 
SEP R5 

· . INPUT ADDRESS 
· . SAVE START ADDRESS 

· , FIRST NON-HEX MUST BE 
, . A LINEFEED OR 
· ,TERMINATION OR 

· ,A SPACE 

· , ELSE ERROR 

· ,WAIT TO FINISH READ 
, . STAY ON SAME LINE 

, ,HEX OUTPUT 

,.OUTPUT A HYPHEN 

· . COPY DATA FROM CELL INTO ASL 

· . QET ANY CHANQE 
,.RESTORE THE DATA INTO THE CELL 
· ,OPEN THE NEXT CELL 
· . EXAMINE INPUT 

,.ROUTINE TO OUTPUT A HEX ~AIR 

· . AND A SPACE 

· .**************************************************************************** 
USER CALLABLE ROUTINE TO GENERATE A DELAY. THE DELAY 
CONSTANT IS PASSED AS AN INLINE PARAMETER. THE CALL 
IS MADE BY DOINQ A SEP RC 

· .REQ USED: DELAY. PC 
,.**************************************************************************** 

DEXIT SEP PC 

DELAYl LDA PC 

DELAY2 SMI 1 
BZ DEXIT 
BR DELAY2 

ORG UT71+00EEH 
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BOF6 I 
BOF6 
BOF6 
BOF6 I 
BOF6 
BOF6 I 
BOF6 
BOFE I 
BOFE 93BCI 
S100 FSEFI 
S102 AC; 
S103 E3; 
S104 61; 
S10' 01; 
S106 63; 
S107 lDI 
S10S E2; 
Bl09 I 
S109 FBOOBEI 
S10C D4B3FO; 
B 1 OF ODOA"'43731; 
Bl1' 20'64"220301 
BllB 2E301 
S11D ODOAI 
S11F 2AI 
S120 001 
B121 D4B13E; 
B124 9FFBOAI 
SljiZ7 322AI 
B129 D'I 
B12A FB01BE; 
B12D D'I 
B12E 
B12E I 
812E 
B12E 
B12E 
B12E 
B12E 
B12E I 
B12E 
S12E I 
B12F 
B12F FC071 
B131 33371 
B133 FCOAI 
B13' 33691 
B137 I 
S137 FCOOI 
B139 I 
Bl39 9FI 
B13A D'I 
B13B I 
B13B FB0038; 
B13E I 
B13E 931 
B13F AFI 
8140 I 
B140 9EFEI 
B142 C3BFFDI 
B14' I 
B14' 6BF61 
B147 3B4'1 
B149 6AI 
814A FA7FBF; 
B14D 324'1 
B14F 9EF6; 
Bl'l 33'B; 
BU3 6BFE; 
Bl" 3B'3; 
Bl:57 9F'21 
BU9 621 
SUA 221 
Bl'B 
Bl'B 
SI'B BF; 
Bl:tC 3A39 I 

0291 
0292 
0293 
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•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SETS UP POINTER TO THE DEL.AY ROUTINE. SETS UP THE UART. 
AND SETS UP ECHO (AUX. 1-0) OR NO ECHO (AUX. 1-1). 

0294 ..•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
02" 
0296 
0297 
029B 

ORg UT71+00FEH 

0299 TIMAL.C 
0300 

GHI PC;PHI DEL.AY 
L.DI A.O(DEL.AYl) 
PL.O DEL.AY 

· .DEL.AY SUBROUTINE ADDRESS 

0301 
0302 
0303 
0304 
0305 
0306 
0307 
030B 
0309 
0310 
0311 

0312 
0313 
0314 
03U 
0316 
0317 
0318 
0319 
0320 
0321 
0322 
0323 
0324 
032' 
0326 
0327 
032B 
0329 
0330 
0331 
0332 
0333 
0334 
033' 
0336 
0337 
033B 
0339 
0340 
0341 
0342 
0343 
0344 
034' 
0346 
0347 
034B 
0349 
03'0 
03'1 
03'2 
03'3 
03'4 
03" 
03'6 
03:57 
03'B 
03:59 
0360 
0361 
0362 
0363 
0364 
036' 

SEX PC 
OUT SDSEL.; 
DC UARTBD 
OUT URTCTL.; 
DC CTL.WRD 
SEX SP 

ECHOTST O->AUX. 1 
CAL.L. OSTRNG 

· . SEL.ECT GROUP 1 

· . SET UP UART 

· .DEFAUL.T TO ECHO (FUL.L. DUPL.EX) 

DC CR.L.F. 'UT71 VER O. O' .. PRINT UT71 VERSION NUMBER 

DC CR.L.F 
DC PROI'IPT 
DC 0 
CAL.L. READ 
CHAR. llXRI L.F 
BZ NOECHO 
EXIT 

NOECHO l->AUX. 1 
EXIT 

· . TYPE INITIAL. ••• PROMPT 

· . WAiT FOR RESPONSE 
· . CHECK FOR L.F 
· . BRANCH IF YES 

· . SET NO ECHO (HAL.F DUPL.EX) 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
READS ONE BYTE INTO CHAR. 1. WHEN ENTERED 
VIA READAH. ANY HEX INPUT IS ASSEMBL.ED 
INTO ASL. AND DF -1. EL.SE DF - 0 ON RETURN. 

· . REG USED: CHAR. ASL. (AUX. 1 HOL.DS ECHO AND READ SOURCE FL.AGS) 
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ORG UT71+012FH 

CKDEC ADI 7 
SDF NFND 
ADI OOAH 
BDF FND 

NFND ADI 0 

REXIT GHI CHAR 
SEP R' 

READAH L.DI OISKP 

READ GHI PC 
PL.O CHAR 

AUX. 1.2 
L.BDF CFREAD 

READl INP STATUSI/2 
BNF READ1 
INP CHARAC 
ANI 07FHI->CHAR. 1 
BZ READI 

CFRET AUX. 1;12 
BDF NEXT 

RDWAIT INP STATUSI.2 
BNF RDWAIT 
CHAR. l-)eSp 
OUT CHARAC 
DEC SP 

NEXT GL.O CHAR 
BNZ REXIT 

· . CHECK FOR ASCII DECIMAL. 
· . OUT OF RANGE 
· . SUBTRACT NET 30 

:. SET DF • 0 

· . PUT INPUT INTO D 
..• RETURN 

· .SKIP TO READl WITH D-O 

· . CONSTANT> 0 
· . SAVE ENTRY POINT 

· . IF COMMAND FIL.E IS IN CONTROL.. 
· .GO TO IT. SKIP KEYBOARD READ 

· . READ CHARACTER 

· . IGNORE IF ITS'S A NUL.L. 
· . COMMAND FIL.E RETURN POINT 

· . ECHO IF ECHO BIT SET 

· . CHECK ENTRY 
· . ENTERED VIA READ 
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Bl~E 
Bl~E 9FFF41i 
B161 3B2F. 
B163 FF06i 
B16~ 33371 
B167 FC101 
B169 1 
B169 FAOF73i 
B16C 9DI 
B16D FEFEFEFE:l2i 
B172 BDi 
B173 F6F6F6F6i 
Bl77 F1BDi 
B179 BDI 
B17A FEFEFEFEi 
B17E 12i 
B17F F1ADi 
B1Bl FFOO. 
B1B3 3039. 
B1B~ 
B1B~ I 
B1B~ I 
B1B~ I 
B1B~ 
B1B~ I 
B1B~ I 

B1B~ I 
B1B~ 
B1B~ 
B1B~ 
B1B~ I 
B1B~ 1 
B1B~ 
B1B~ 
B1B~ 
B1B~ I 
B1B~ I 

B1B~ 
B19B 
B19B 30A4i 
B19A I 

B19C 
B19C 30AOi 
B19E 
B19E 
B19F I 
B19F D~. 

B1AO 
B1AO 4~1 
B1Al 3B. 
B1A2 I 
B1A2 46. 
B1A3 3Bi 
B1A4 
B1A4 9F73. 
B1A6 FBOAi 
BlAB 3ACO. 
B1AA FBBOi 
B1AC 30C21 
B1AE 9FF6F6F6F6i 
B1B3 FCF6. 
81B~ 3DB9. 
B1B7 FC07i 
B1B9 
B1B9 FFC673. 
B1BC FB10. 
B1BE 30C2. 
B1CO I 
B1CO FBOO. 
B1C2 
B1C2 AF. 
B1C3 
B1C3 6BFE. 
B1C~ 3BC31 
B1C7 121 
B1CB 621 
B1C9 22i 

0366 
0367 
036B 
0369 
0370 
0371 
0372 
0373 
0374 
037~ 
0376 
0377 
037B 
0379 
03BO 
03Bl 
03B2 
03B3 
03B4 
03B~ 

03B6 
03B7 
03BB 
03B9 
0390 
0391 
0392 
0393 
0394 
0395 
0396 
0397 
039B 
0399 
0400 
0401 
0402 
0403 
0404 
040~ 
0406 
0407 
040B 
0409 
0410 
0411 
0412 
0413 
0414 
041~ 
0416 
0417 
041B 
0419 
0420 
0421 
0422 
0423 
0424 
042:1 
0426 
0427 
042B 
0429 
0430 
0431 
0432 
0433 
0434 
0435 
0436 
04~7 

043B 
0439 
0440 
0441 
0442 

CKHXE 

FND 

QHI CHARiSMI 041H 
BNF CKDEC 
SMI 6 
BDF NFND 
ADI 010H 

. AND. OFH->e-
QHI ASL 
SHL.SHL.SHLISHL.STR SP 
QLO ASL 
SHRiSHR.SHRiSHR 
ORIPHI ASL 
QLO ASL 
SHL.SHLISHLISHL 
INC SP 
ORIPLO ASL 
SMI 0 
BR REXIT 

· . CHECK FOR ASCII HEX 
· . CHECK FOR ASCII DECIMAL 
· . A THRU F 
.. NO 
· . SUBTRACT NET 37 

· . SAVE TEMPORARILY 
· . SHIFT DATA INTO ASL 
· . SHL 4X 

.. SET DF • 1 

· .*************************************************************************t 
TYPES ONE BYTE FROM CHAR. 1 AS AN ASCII 
CHARACTER OR AS TWO HEX DIGITS. LINE FEEDS 
ARE FOLLOWED BY SIX NULLS. USES REQISTER 
CHAR AND A STACK LOCATION. 
eSP-l HOLDS OUTPUT CHARACTER. 
CHAR. 0 HOLDS THE NUMBER OF BITS (11) IN 
ITS LOWER DIQIT AND THE FOLLOWINQ CODE IN 
ITS UPPER DIGIT: 

o BYTE OUTPUT 
1 - FIRST HEX OUTPUT 
2 - LAST NULL OUTPUT 
B - LF OUTPUT 

· .REQ USED: CHAR (AUX. 1 HOLDS ECHO AND READ SOURCE FLAGS) 
· . *************************************************************************l 

TYPED 

TEXIT 

TYPE5 

TYPE6 

TYPE 

TYPE2 

TY1 

TY2 

ORQ UT71+019SH 

BR TYPE 
ORQ UT71+019CH 

ORg UT71+019FH 

LOA R5 
SKP 

LOA R6 
SKP 

· . PICK UP DATA 

· . PICK UP DATA 

GHI CHARi->e- .. KEEP A COPY 
XRI LF .. IS IT A LINE-FEED? 
BNZ TY2 
LDI OBOH ..• BITS ADI • NULLS 
BR TY3 
GHI CHARiSHRiSHR.SHRiSHR 
ADI OF6H .. CONVERT TO HEX 
BNF TY1 .. IF A OR >. ADD 37 
ADI 7 

SMIOC6Hi->e­
LDI 010H 
BR TY3 

LDI 0 

· . ELSE ADD 30 
· . 10 ADI NO. OF BITS 

· . NO OF BITS 

TY3 PLO CHAR 

BEGIN INP STATU~.*2 
BNF BEGIN 
INC SP 
OUT CHARAC 
DEC SP 

· .PT BACK TO CHARACTER 
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81CA 
81CA 
81CE 
81DO 
81D2 
81D4 
8106 
8108 
81DA 
81DA 
81DD 
81DF 
81El 
81E3 
81E3 
81E5 
81E5 
81E6 
81EB 
81E8 
81E8 
81E8 
81E8 
81E8 
81E8 
81E8 
81E8 
81E8 
81E8 
81E8 
81E8 
8200 
8200 
8201 
8203 
8205 
8207 
820B 
820E 
8210 
8212 
8214 
8215 
8217 
8217 
8219 
821C 
821E 
8221 
8223 
8223 
8225 
8227 
8229 
822B 
822D 
822F 
8231 
8231 
8231 
8232 
8234 
8238 
823C 
82:£ 
823F 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 
8240 

8FFCFOAF. 
3B9F. 
FF10. 
329F. 
3BDA. 
F800. 
30E5. 

9FFAOF. 
FCF6. 
3BE3. 
FC07. 

FFC6. 

73. 
30C3. 

D4. 
82FO. 
9DBB. 
8DAB. 
F800ADBD. 
9FFB20. 
3231. 
FBOD. 
3A46. 
D4. 
82FO. 

8B52. 
8DF7AA. 
9B52. 
9D77BA. 
333F. 

8D5:i!. 
8BAD. 
02AB. 
9D5:i!. 
9BBD. 
02BB. 
3017. 

D4. 
82FO. 
8DFF01AA. 
9D7FOOBA. 
333F. 
lA; 
05. 

D4; 

0443 
0444 
0445 
0446 
0447 
0448 
0449 
0450 
0451 
0452 
0453 
0454 
0455 
0456 
0457 
0458 
0459 
0460 
0461 
0462 
0463 
0464 
0465 
0466 
0467 
0468 
0469 
0470 
0471 
0472 
0473 
0474 
0475 
0476 
0477 
0478 
0479 
0480 
0481 
0482 
0483 
0484 
0485 
0486 
0487 
0488 
0489 
0490 
0491 
0492 
0493 
0494 
0495 
0496 
0497 
0498 
0499 
0500 
0501 
0502 
0503 
0504 
0505 
0506 
0507 
0508 
0509 
0510 
0511 
0512 
0513 
0514 
0515 
0516 
0517 
0518 
0519 
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NXCHAR QLO CHAR.ADI 
BNF TEXIT 
SMI 010H 

OFOH,PLO CHAR 

HEXl 

HEX2 

HEX3 

BZ TEXIT 
BNF HEXl 
LDI 0 
BR HEX3 

QHI CHAR,ANI OOFH 
ADI OF6H 
BNF HEX2 
ADI 7 

SMI OC6H 

-:>.-
BR BEQIN 

· . SEP R5 IF NO MORE 
· . TEST FOR ALTERNATIVES 
· . TYPED LAST NULL 
· . TYPED FIRST HEX 
· . TYPED LF OR NULL 

· .QET 2ND HEX DIQIT 
· . CONVERT TO HEX 
· . IF A OR MORE. 
· . ADD NET 37 

: . ELSE ADD NET 30 

.. AND SAVE 

. ************************************************************************** 
INPUT OPTION 

ALLOWS ENTRY OF EITHER STARTINQ AND ENDINQ 
ADDRESSES OR BYTE COUNT. SEP R5S WITH THE 
STARTING ADDRESS IN REG SRC AND THE BYTE 
COUNT IN REQ CNT. RETURNS WITH DF-l 
IF SYNTAX ERROR EXISTS. 

· . REG USED: ASL. SRC. CHAR. CNT 
· . ************************************************************************** 

ORG UT71+0200H 

OPTION SEP CALL, 
DC (READHX) 
GHI ASL,PHI SRC 
QLO ASL,PLO SRC 
LDI O.PLO ASL, PHI ASL 
GHI CHAR.XRI SPACE 
BZ CNTIN 
XRI OODH 
BNZ PRMPT2 
SEP CALL; 
DC (READHX) 

BYTCNT GLO SRCiSTR SP 
QLO ASL;SM.PLO CNT 
QHI SRC.STR SP 
QHI ASL;SMB;PHI CNT 
BDF EXITOK 

INVERT QLO ASL.STR SP 
QLO SRC;PLO ASL 
LDN SP;PLO SRC 
QHI ASLISTR SP 
QHI SRC;PHI ASL 
LDN SP;PHI SRC 
BR BYTCNT 

CNTIN SEP CALL. 

· .QET THE STARTINQ ADDRESS 
· . AND SAVE IT 

· . CLEAR THE INPUT REG. 
· . FIRST NONSMI HEX MUST 
· . BE A SPACE OR 
· . A HYPHEN 
· . ELSE SYNTAX ERROR 

· . EXPECT ENDINQ ADDRESS 

· . CALCULATE THE BYTE COUNT 

· . CHECK FOR SRC < ASL 

· . ELSE EXCHANQE THE CONTENTS OF 
· . SRC AND ASL 

· . RECALCULATE 

DC (READHX) .. INPUT THE BYTE COUNT 
QLO ASLISMI llPLO CNT 
GHI ASL;SMBI O;PHI CNT 
BDF EXITOK 
INC CNT 

EXITOK SEP R5 .. RETURN WHEN DONE 

· . **************************************************************************1 
FILL ROUTINE 

LOADS MEMORY BEQINNINQ AT ADDRESS CONTAINED 
IN SRC WITH DATA CONTAINED IN ASL.O FOR 
THE NUMBER OF BYTES SPECIFIED BY CNT. 
USER CALLABLE • USRFIL. 

· . REG USED: ASL. SRC. CNT .CHAR 
· . ******************************~*******************************************1 

FILL SEP CALL; 
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8241 8303i 
8243 D4i 
8244 824Bi 
8246 
8246 C082ADi 
8249 I 
8249 IBI 
824A 2Ai 
824B 8D5BI 
824D 8Ai 
824E 3A49i 
8250 9Ai 
8251 3A49i 
8253 D5i 
8254 
8254 
8254 
8254 
8254 
8254 
8254 
8254 
8254 
8254 
8254 E2i 
8255 8B52i 
8257 8DF7i 
8259 3A61i 
825B 9B52i 
825D 9D77i 
825F 329Di 
8261 
8261 8B52i 
8263 8DF7i 
8265 9B52i 
8267 9D77i 
8269 3378i 
826B OB5Di 
826D 8Ai 
826E 3A73i 
8270 9Ai 
8271 329Di 
8273 
8273 1131Di 
8275 2Ai 
8276 306Bi 
8278 
8278 8A52i 
827A 8BF4ABI 
827D 9A52i 
827F 9B74BBi 
8282 8A52i 
8284 8DF 4ADi 
8287 9A52i 
8289 9D74BDi 
828C 3B90i 
828E 
828E 309Ei 
8290 
8290 OB5Di 
8292 8Ai 
8293 3A98i 
8295 9Ai 
8296 329Di 
8298 
8298 2B2D2Ai 
829B 3090i 
829D 
829D F6i 
829E D5i 
829F 
829F 
829F 
829F 
829F 
829F 
829F i 

PRMPT2 

NXTCEL 

USRFIL 

DC (READADl 
SEP CALli 
DC (uSRFILl 

LBR RENTER 

INC 
DEC 
GLO 
GLO 
BNZ 
GHI 
BNZ 
SEP 

SRC 
CNT 
ASLiSTR 
CNT 
NXTCEL 
CNT 
NXTCEL 
R5 

SRC 

· . GET THE ADDRESSES 

· . CALL THE MOVE 

· . GOTO UT71 AND PROMPT 

· . POINT TO NEXT CELL 
· . REDUCE BYTE COUNT 
· . LOAD THE DATAl USER 
· . LOOP UNTIL COUNT z 

· . EX IT THE CALL 

ENTRY PT. 
o 

· .**************************************************************************** 

0520 
0521 
0522 
0523 
0524 
0525 
0526 
0527 
0528 
0529 
0530 
0531 
0532 
0533 
0534 
0535 
0536 
0537 
0538 
0539 
0540 
0541 
0542 
0543 
0544 
0545 
0546 
0547 
0548 
0549 
0550 
0551 
0552 
0553 
0554 
0555 
0556 
0557 
0558 
0559 
0560 
0561 
0562 
0563 
0564 
0565 
0566 
0567 
0568 
0569 
0570 
0571 
0572 
0573 
0574 
0575 
0576 
0577 
0578 
0579 UP 
0580 
0581 
0582 
0583 
0584 
0585 
0586 
0587 
0588 
0589 
0590 
0591 
0592 
0593 
0594 
0595 
0596 

MOVE ROUTINE 
COPIES A BLOCK OF MEMORY FORM ONE CONTINUOUS AREA 
TO ANOTHER CONTINUOUS AREA IN MEMORY. THERE IS NO 
RESTRICTION AS TO THE DIRECTION OF THE MOVE AND THE 
AREAS MAY OVERLAP. 
REG USED: SRC, DEST, CHAR, ~ CNT 

· . **************************************************************************** 
USRMOV 

DIRECT 

MOVDN 

MOVDN1 

MOVUP 

ERRGO 

UP1 

USRBYE 

SEX SP 
GLO SRCiSTR SP 
GLO DESTiSM 
BNZ DIRECT 
GHI SRCiSTR SP 
GHI DEST;SMB 
BZ USRBYE 

GLO SRC;STR SP 
GLO DEST;SM 
GHI SRC;STR SP 
GHI DESTiSMB 
BDF MOVUP 
LDN SRCiSTR DEST 
GLO CNT 
BNZ MOVDN1 
GHI CNT 
BZ USRBYE 

INC SRCi INC DEST 
DEC CNT 
BR MOVDN 

GLO 
GLO 
GHI 
GHI 
GLO 
GLO 
GHI 
GHI 
BNF 

CNT;STR SP 
SRCIADDiPLO SRC 
CNT;STR SP 
SRC;ADC;PHI 
CNT;STR SP 
DEST;ADDiPLO 
CNTiSTR SP 
DEST;ADC;PHI 
UP 

BR USRBYE+1 

LDN SRCiSTR 
GLO CNT 
BNZ UP1 
GHI CNT 
BZ USRBYE 

DEST 

SRe 

DEST 

DEST 

· . TEST THE RELATIVE POSITION 
· . OF SOURCE ~ DESTINATION 
· . NOT EOUAL! 
· . RETURN IF THEY ARE EOUAL 

· . EX IT TO CALLER 

· . ELSE TEST FOR UP OR DOWN 
· . DIRECTION OF THE MOVE 

· . DO THE MOVE DOWN AND 
· . AND CHECK IF DONE 

· . EX IT TO CALLER 

· . ADJUST THE POINTERS 
· . REDUCE THE BYTE COUNT 
· . FINISHED 

· . SET THE POINTERS TO THE 
· . TOP OF MOVE AREAS 

· . EXIT DF=1 IF OVERFLOW 

· . DO THE MOVE UP 
· . AND CHECK IF DONE 

· . EX IT TO CALLER 

DEC SRCiDEC DEST;DEC CNT .. ADJUST THE POINTERS 
BR UP 

SHR 
SEP R5 

· . SET DF=O IF A(FFFF 
· . EX IT TO CALLER 

· . **************************************************************************** 
STARTS A USER PROGRAM WITH SPECIFIED ADDRESS 
IN REGISTER 0 AND X=O. 

· . REG USED: CHAR, ASL, RO 
· . ******************~********************************************************* 
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B29F D4; 
82AO 82FO; 
82A2 FBOD; 
82A4 CABOB~; 
B2A7 
B2A7 9DBO; 
B2A9 BDAOI 
B2AB EO; 
B2AC DOl 
B2AD 
82AD I 
B2AD 
B2AD I 
B2AD 
B2AD FBB4AOI 
B2BO FSB2BOI 
B2B3 DOl 
B2B4 FB34A3; 
B2B7 FBBOB3; 
B2BA COB3BF; 
B2BD 
B2BD I 
B2BD I 
B28D 
B28D 
B2BD 
B2BD 
B2BD I 
B2BD I 
B2BD D4; 
B2BE B2001 
B2CO FBOD; 
B2C2 CABOB'; 
B2Cs I 
B2Cs D41 
B2C6 B3FOI 
B2CB OA; 
B2C9 001 
B2CA D41 
B2CB BOCD; 
B2CD 
B2CD 
B2CD D41 
B2CE B3FOI 
B2DO 201 
B2D1 00; 
B2D2 I 
B2D2 4BBFI 
B2D4 D41 
B2D5 B1AEI 
B2D7 BAI 
B2DB 3ADDI 
B2DA 9AI 
B2DB 32461 
B2DD 
B2DD 2A; 
B2DE BBFAOFI 
B2El 3AEB; 
B2E3 D4; 
B2E4 B3FOI 
B2E6 3BI 
B2E7 ODI 
B2EB 00; 
B2E9 30C'; 
B2EB I 
B2EB F61 
B2EC 33D21 
B2EE 30CDI 
B2FO 
B2FO I 
B2FO 
B2FO 
B2FO I 
B2FO D4; 
B2F1 B13B; 
B2F3 33F01 
B2F5 D'I 

0'97 
0'9B 
0'99 
0600 
0601 
0602 
0603 
0604 
060~ 

0606 
0607 
060B 
0609 
0610 
0611 
0612 
0613 
0614 
0615 
0616 
0617 
061B 
0619 
0620 
0621 
0622 
0623 
0624 
062~ 
0626 
0627 
062B 
0629 
0630 
0631 
0632 
0633 
0634 
0635 
0636 
0637 
063B 
0639 
0640 
0641 
0642 
0643 
0644 
0645 
0646 
0647 
064B 
0649 
06'0 
0651 
06'2 
06'3 
06'4 
0655 
0656 
0657 
0658 
06'9 
0660 
0661 
0662 
0663 
0664 
0665 
0666 
0667 
066B 
0669 
0670 
0671 
0672 
0673 
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RUN 

RUN1 

SEP CALL. 
DC (READHX) 
XRI CR 
LBNZ ERROR 

QHI ASL.PHI RO 
GLO ASL;PLO RO 
SEX RO 
SEP RO 

· . LOOK FOR STARTINg ADDRESS 
· . FIRST NON-HEX MUST BE A 
· .CR. ELSE SYNTAX ERROR 

· . GET THE ADDRESS 

· . AND gO! 

· . ************************************************************** ••••• * ••• * •• t 
gENERAL REENTER ROUTINE 

· .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t 

RENTER LDI A.0(RENTR1).PLO RO 
LDI A. 1(RENTR1);PHI RO 
SEP RO 

RENTRl LDI A.O(PRMPT)IPLO PC 
LDI A. 1 (PRMPT); PHI PC 
LBR ENTER2 

· . CAN BE ENTERED WITH X AND P 
· . SET TO ANYTHINg AND RESETS 
· . ALL THE SCRT REgISTERS 

· .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••• t 
OUTPUT 

FORMATS AND OUTPUTS MEMORY DATA BEGINNINg 
AT THE ADDRESS IN REg SRC FOR THE NUMBER 
OF BYTES SPECIFIED IN REg CNT 

· . REg USED: SRC. CNT. CHAR 
· .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t 

DISPLY SEP CALL. 
DC (OPTION) 
XRI CR 
LBNZ ERROR 

OUTPUT SEP CALL; 
DC (OSTRNG); 
DC LF 
DC 0 
SEP CALL. 
DC (OUTU 

SPCOUT SEP CALL; 
DC (OSTRNG) 
DC SPACE 
DC 0 

DATOUT LDA SRCIPHI CHAR 
SEP CALL; 
DC (TYPE2) 
GLO CNT 
BNZ NOT DON 
gHI CNT 
BZ PRMPT2 

NOT DON DEC CNT 
GLO SRCIANI LNECNT 
BNZ SAMELN 
SEP CALL; 
DC (OSTRNG) 
DC '1' 
DC CR 
DC 0 
BR OUTPUT 

SAMELN SHR 
BDF DATOUT 
BR SPCOUT 

· . gET STARTING ADDRESS 
· . TERMINATE WITH CR 

· . START ON A NEW LINE 

· . OUTPUT THE ADDRESS OF THE 
· . CURRENTLY OPENED CELL 

· . RETRIEVE THE CELL DATA 

· . AND OUTPUT IT 
· . DETERMINE IF THE 
· . REQUESTED NO. OF BYTES 
· . HAVE BEEN SENT 
· . gET A NEW COMMAND 

· . DEC THE BYTE COUNT 

· . END OF CURRENT LINE? 

· . WITHIN PAIR 
· . ELSE BETWEEN PAIRS 

· .••••••••••••••••••••• * ••••••••• * •••••••••••••••••••••••• ** •••••••••••••••• 4 

FILLS ASL AS LONg AS HEX DIgITS ARE ENTERED 
· .•••••••••••••••••••••••••• * •••••••• * ••• * ••••••••••••••••••••••••••••• ** •• *4 

READHX SEP CALLI 
DC (READAH) 
.BDF READHX 
SEP R5 
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82F6 0674 
82F6 0675 
82F6 0676 
82F6 0677 
82F6 0678 
82F6 0679 
82F6 0680 
82F7 0681 
82F7 D4; 0682 
82F8 8303; 0683 
82FA D4; 0684 
S2FB 8254; 0685 
82FD C38085; 0686 
8300 C08246; 0687 
8303 0688 
8303 0689 
8303 0690 
8303 0691 
8303 0692 
8303 D4; 0693 
8304 8200; 0694 
8306 FB20; 0695 
8308 3A60; 0696 
830A ADBD; 0697 
830C D4; 0698 
830D 82FO; 0699 
830F FBOD; 0700 
8311 3A60; 0701 
8313 D5; 0702 
8314 0703 
8314 0704 
8314 0705 
8314 0706 
8314 0707 
8314 D4i 0708 
8315 813Bl 0709 
8317 FBOD; 0710 
8319 3A14; 0711 
831B D5; 0712 
831C I 0713 
831C 0714 
83lC 0715 
831C 0716 
831C ; 0717 
831C F8EFAC; 0718 
831F F880BCi 0719 
8322 0720 
8322 46BFi 0721 
8324 322Bi 0722 
8326 D4i 0723 
8327 8198i 0724 
8329 3022i 0725 
832B 0726 
832B D5i 0727 
832C 0728 
832C 0729 
832C 0730 
832C 0731 
832C 0732 
832C 0733 
830!C 0734 
830!C 0735 
832C 0736 
832C 9FFBOAi 0737 
832F 3248, 0738 
8331 9FFB13, 0739 
8334 324C, 0740 
8336 9FFBFF52, 0741 
833A 34SA, 0742 
833C 6622i 0743 
833E 9FFBOD, 0744 
8341 3A48, 0745 
8343 F80ABF, 0746 
8346 3036, 0747 
8348 F80IF6, 0748 
834B D5; 0749 
834C F6, 0750 

· .**************************************************************************** 
MOVE COMMAND 
CALLS USRMOV AND REQUESTS SRC~DEST ADDR'S 

· .**************************************************************************** 

MOVE 

ORG UT71+02F7H 

SEP CALL, 
DC (READAD) 
SEP CALLi 
DC (USRMOV) 
LBDF ERROR 
LBR PRMPT2 

· . GET SRC~DEST ADDR'S 

.. DO THE MOVE 
· . ERROR IF OVER FFFF ON MOVE 
.. IF OK. GOTO UT71 PROMPT 

· .**************************************************************************** 
SUBROUTINE TO GET THE ADDRESSES FOR OTHER ROUTINES 

· .**************************************************************************** 

READAD SEP CALLi 
DC (OPTION) 
XRI SPACE 
BNZ ERRI 
PLO ASLiPHI ASL 
SEP CALLi 
DC (READHX) 
XRI CR 
BNZ ERRI 
SEP R5 

· . DETERMINE THE MODE 
· . MUST BE A SPACE 
· . ELSE ERROR 
:.CLEAR INPUT REGISTER 

· . INPUT THE CONSTANT 
· . 'CR' TERMINATES 
· . ELSE ERROR 

· .**************************************************************************** 
FILLS ASL UNTIL A CARRIAGE RETURN IS ENTERED 

· .**************************************************************************** 

READCR SEP CALLi 
DC (READAH) 
XRI CR 
BNZ READCR 
SEP R5 

· .**************************************************************************** 
OSTRNG 

· . **************************************************************************** 
MSGE 

MSGEI 

EXITM 

LDI OEFHiPLO DELAY 
LDI 080HiPHI DELAY 

LDA LINKiPHI CHAR 
BZ EXITM 
SEP CALLi 
DC (TYPED) 
BR MSGEI 

SEP R5 

· .**************************************************************************** 
THIS ROUTINE PRINTS TO THE LINE PRINTER THE CONTENTS OF RF. 1. 
·IT SUPRESSES PRINTING OF THE LINE FEEDS. AND REPLACES CARRIAGE 
RETURNS WITH A CR-LF PAIR. NORMALLY. THIS ROUTINE RETURNS WITH 
THE DFLAG SET. BUT IF THE CHARACTER IN RF. 1 WAS A DC3 (END OF 
FILE). THE DFLAG WILL BE RESET ON RETURN. 

· .**************************************************************************** 

PRNTRF GHI RFiXRI OAH 
BZ EXITDF 
GHI RF;XRI 13H 
BZ EXITEF 

PRINTI GHI RFIXRI OFFH,STR R2 
Bl • 
OUT 6iDEC R2 
GHI RF,XRI ODH 
BNZ EXITDF 
LDI OAH,PHI RF 
BR PRINTI 

EXITDF LDI liSHR 
EXIT 

EXITEF SHR 

· . IF LINE FEED. EXIT 

· . IF DC3. EXIT 

· . INVERT DATA 
· . WAIT UNTIL READY 
· . OUTPUT CHARACTER 
· . CARRIAGE RETURN? 
· . NO. EXIT 
· . YES. PRINT A LINE FEED 

.. SET DFLAG 

· . RESET DFLAG 
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8340 O~I 
834E 
834E 
834E 
83~0 I 
83~0 C082AO; 
8360 C0808~; 
8363 I 
8363 
8363 I 
8363 
8363 I 
8363 
8363 
8363 
8363 
8363 
8363 03; 
8364 I 
8364 E21 
836~ 9673. 
8367 8673. 
8369 93B6; 
836B B3A6; 
8360 46B3; 
B36F 46A31 
8371 3063; 
8373 I 
8373 
8373 
8373 031 
B374 
B374 96B3; 
8376 B6A3; 
837B E212; 
837A 72A6. 
837C FOB61 
837E 9F; 
B37F 
837F 3073; 
8381 I 
83Bl I 
8381 I 
8381 I 
B3Bl I 
93Bl I 

B3Bl I 
8381 
8381 I 
B3Bi I 
83Bl FB2CA3; 
83B4 F.B80B31 
B3B7 30BF; 
B3B9 I 
B3B9 F80~A3. 
83BC FBOOB3; 
B3BF I 
B3BF FBEFACI 
B392 F880BCI 
B39~ F883B4B~1 
8399 FB64A41 
839C F874A~1 
839F F8FFA2; 
83A2 F88CB2; 
83A~ E203; 
83A7 
83A7 
83A7 I 
83A7 
83A7 I 
83A7 
83A7 
83A7 
83A7 
83A7 
83A7 
83A7 
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07'1 
07~2 

EXIT 

07~3 .. **************************************************************************** 
07~4 ORG UT71+03~DH 
07~~ 
07~6 PRMPT~ LBR RENTER 
07~7 ERRl LBR ERROR · . GENERAL FOR THIS PAGE 
0758 
07~9 

0760 
0761 

· .**************************************************************************** 
· .DESC: STANDARD SEP CALL;.A( AND RETURN 
· . REG USED: SP. PC. SEP CALL;.A(.RETURN.LINK. STACK 

0762 .. **************************************************************************** 
0763 
0764 
0765 
0766 
0767 
0768 EXITC 
0769 
0770 CALLR 
0771 
0772 
0773 
0774 
077~ 

0776 
0777 
0778 
0779 
0780 
0781 EXITR 
0782 
0783 RETR 
0784 
078~ 
0786 
0787 
0788 
0789 
0790 
0791 

ORG UT71+0363H 

STANDARD CALL 

SEP PC 

SEX SP 
GHI LINK;STXD 
GLO LINK;STXD 
GHI PC; PHI LINK 
GLO PC;PLO LINK 
LDA LINKiPHI PC 
LDA LINK;PLO PC 
BR EXITC 

.. GO TO IT 

· . SET R( X) 
· . SAVE THE CURRENT LINK ON 
· . THE STACK 

· .PICK UP THE SUBROUTINE 
· . ADDRESS 

.. STANDARD RETURN 

SEP PC 

GHI LINKIPHI PC 
GLO LINK;PLO PC 
SEX SPI INC SP 
LDXA;PLO LINK 
LDXIPHI LINK 
GHI CHAR 

BR EXITR 

· . RETURN TO MAIN PGM 

· . SET THE STACK POINTER 
· . RESTORE THE CONTENTS OF 
.. LINK 
· . PUT THE CONTENTS OF CHAR. 1 INTO D 
· . BEFORE RETURNING 

0792 
0793 
0794 

.. ******************.********************************************************* 

079~ 
0796 
0797 
0798 

REGISTER INITIALIZATION ROUTINE 
INITIALIZES REGISTER C TO THE DELAY ROUTINE. 
POINTER TO LOCATION 8CFF HEX. REG 4 TO CALL. 
AND REG 3 AS PROGRAM COUNTER. FOR ENTERl REG 
ENTER2 REG 3 MUST BE PRESET. 
REG USED: PC. DELAY. CALL. RETURN. SP 

REG 2 AS A STACK 
REG :5 TO RETURN 
3 IS OOO~. FOR 

0799 .. **************************************************************************** 
0800 
0801 INIT 
0802 
0803 
0804 

LDI A.O(START)IPLO 'PC 
LDI A. l(START)IPHI PC 
BR ENTER2 

080~ ENTERl LDI A.O(PQMSRT)IPLO PC 
0806 LDI A. 1 (PGMSRT); PHI PC 
0807 
0808 ENTER2 
0809 
0810 
OBll 
0812 
0813 
0814 
081~ 

LDI 
LDI 
LDI 
LDI 
LDI 
LDI 
LDI 
SEX 

A.0(DELAY1);PLO DELAY 
A. 1(DELAY1);PHI DELAY 
A. 1 (CALLR)I PHI CALL;PHI 
A.O(CALLR);PLO CALL 
A.O(RETR);PLO RETN 
A.O(TOPSTK);PLO SP 
A. l(TOPSTK);PHI SP 
SPISEP PC 

.. DELAY ROUTINE 

RETN 

0816 
0817 
0818 
0819 

.. **************************************************************************** 

0820 
0821 
0822 
0823 
0824 
0825 

HEX BYTE INSERT ROUTINE 
INSERTS HEX PAIRS INTO MEMORY STARTING AT A SPECIFIED 
ADDRESS. AFTER A "I" ALL IS IGNORED UNTIL A RETURN 
THEN A NEW ADDRESS IS EXPECTED. ANY NON-HEX DATA IS 
IGNORED BETWEEN HEX PAIRS BUT NOTHING IS'PERMITTED 
BETWEEN MEMBERS OF THE PAIR. ROUTINE IS TERMINATED 
WITH A RETURN. EXCEPT AFTER A ".". 
REG USED: ASL. SRC. CHAR 

0826 .. **************************************************************************** 
0827 
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83A7 F800BDADI 
83AB D4813BI 
83AE 3BABI 
83BO D482FOI 
83B3 FB203A601 
83B7 9DBBI 
83B9 8DABI 
83BB 
83BB D4813BI 
83BE 3BCAI 
83CO D4813BI 
83C3 3B601 
83C' 8D'B1BI 
83C8 30BBI 
83CA I 
83CA FBOD32'DI 
83CE FB361 
83DO 3ADBI 
83D2 D483141 
83D' D481A20A; 
83D9 30A71 
83DB 
83DB FB171 
83DD 3ABBI 
83DF D483141 
83E2 D481A20AI 
83E6 30BBI 
83E8 
83EB I 

83E8 
83E8 I 
83E8 I 
83E8 E31 
83E9 611 
B3EA 011 
83EB D'I 
83EC I 
83EC 
83EC I 
83EC I 
83EC 
83EC 
B3FO I 
B3FO C0831CI 
B3F3 C083891 
83F6 C0838FI 
83F9 C082ADI 
83FC C0815EI 
83FF 
83FF 
83FF I 
83FF 
83FF 1 

83FF 
B3FF I 
83FF 1 
83FF 
83FF 1 
83FF 
83FF 
83FF I 
83FF I 
83FF 
83FF 1 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF I 
83FF 1 
83FF I 
83FF 
83FF 

0828 INSERT 
0829 INSERT1 
0830 
0831 
0832 
0833 
0834 
0835 
0836 NXTCHR 
0837 
0838 
0839 
0840 
0841 
0842 
0843 NTDATA 
0844 
084' 
0846 
0847 
0848 
0849 
08'0 COMCHK 
08:U 
0852 
0853 
08'4 
0855 

O-:>ASL. 1, ASL. 0 
CALL READAH 
BNF INSERT1 
CALL READHX 1 
· XOR.' , I BNZ ERR 1 
ASL. l-:>SRC. 1 
ASL.O-:>SRC.O 

CALL READAH 
BNF NTDATA 
CALL READAH 
BNF ERRl 
ASL.O-:>.SRC; INC 
BR NXTCHR 

SRC 

· XOR. CRIBZ PRMPT' 
· XOR. ('I '. XOR. CR) 
BNZ COMCHK 
CALL READCR 
CALL TVPE61DC LF 
BR INSERT 

· XOR. ( " '. XOR. 'I ') 
BNZ NXTCHR 
CALL READCR 
CALL TVPE61DC LF 
BR NXTCHR 

· . CLEAR INPUT REGISTER 

· . IgNORE INPUTS UNTIL FIRST HEX 
· . THEN INPUT UNTIL FIRST NON-HEX 
· . IT MUST BE A SPACE 

· . INPUTS WERE THE STARTING ADDRESS 

· . IF NEXT INPUT IS HEX 
· . GET A SECOND 
· . WHICH MUST ALSO BE HEX 
· . AND STORE HEX PAIR INTO MEMORY 
· . LOOK FOR MORE 

· . IF INPUT WAS CR, LEAVE 

.. IF INPUT WAS 'I " 
· . IGNORE EVERYTHING UNTIL CR 
· . ADD L I NEFEED 
· . START NEXT LINE WITH NEW ADDRESS 

.. IF INPUT WAS ',', 
· . IGNORE EVERYTHING UNTIL CR 
· . ADD L I NEFEED 
· . START NEW LINE WITHOUT NEW ADDRESS 

08'6 .. **************************************************************************** 
0857 SELECT GROUP 1 
08'8 .. **************************************************************************** 
0859 
0860 TPOFF 
0861 
0862 
0863 
0864 

SEX PC 
OUT BDSEL 
DC TRMINL 
SEP R5 

086' .. *****************************************************************~********** 
0866 UTILITV ENTRV TABLE 
0867 .. **************************************************************************** 
0868 
0869 
0870 
0871 OSTRNG 
0872 INITl 
0873 INIT2 
0874 gOUT71 
0875 CKHEX 
0876 
0877 

LBR 
LBR 
LBR 
LBR 
LBR 

ORG UT71+03FOH 

MSGE 
ENTER 1 
ENTER2 
RENTER 
CKHXE 

0878 . . **************************************************************************** 
0879 .. DISK 1/0 ROUTINES 
0880 .. **************************************************************************** 
0881 
0882 .. REgISTER EOUATES 
0883 
0884 
0885 
0886 
0887 
0888 
0889 
0890 

DMAPTR 
INTPC 
IOCBPTR 
CMDCNT 
TRKCNT 
PARA 

EOU 
EGU 
EGU 
EGU 
EGU 
EGU 

0891 .. RAM EOUATES 
0892 
0893 
0894 
0895 
0896 

RAMADR 
IOCB 
STAO 

EGU 
EGU 
EGU 

o 
1 
7 
8 
9 
OFH 

UT71+800H 
8FOOH 
8F10H 

0897 .. MICRODOS EOUATES 
0898 
0899 
0900 
0901 
0902 
0903 
0904 

STK 
CAL 
RET 
ECHOTP 
ENTRV 
MICRO 

EGU 
EGU 
EGU 
EGU 
EGU 
EGU 

OBFFFH 
0918CH 
0919CH 
0910AH 
09040H 
OA843H 

· . DMA POINTER 
· . INTERRUPT PC 
· . IOCB POINTER 
· . NO. OF COMMAND WORDS 
· . TRACK COUNT DURING LOAD 
· . PARAMETER BLOCK POINTER 

· . BEGINNING OF RAM 
· . LOADER IOCB 
· . STATUS 0 

· . TOP OF STACK 
· . CALL ADDRESS 
· . RETURN ADDRESS 
· . ECHO STATUS 
· . ENTRY ADDRESS INTO 
· . 'MICRODOS' NAME IN 

MICRODOS 
OP SYS 
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83FF I 

83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF ; 
83FF ; 
83FF 
83FF 
83FF ; 
83FF ; 
83FF 
83FF 
83FF 
83FF I 

83FF 
83FF I 

S3FF 
83FF I 

83FF I 

83FF 
83FF 
83FF 
B3FF I 

83FF 
B3FF I 

83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF 
83FF ; 
83FF 
83FF ; 
83FF 
83FF ; 
83FF 
83FF 
8400 
8400 D4813B3BOO. 
8405 82AF92BF. 
8409 8D73. 
840B FAFCCA808S. 
8410 AOF890BO. 
8414 F824A9. 
8417 F884B9. 
841A D48499. 
8410 302E. 
841F 
841F 
841F 
8421 
8421 C08254. 
8424 
8424 
8424 
8424 
8424 01021C. 
8427 020024. 
842A 030020. 
842D 00; 
842E D4859C. 
8431 8D3A7EI 
8434 49. 
8435 BD. 
8436 49AD. 
8439 D4859Cl 
843B 8D3A7El 

0905 
0906 
0907 
0908 
0909 
0910 
0911 
0912 
0913 
0914 
0915 
0916 
0917 
0918 
0919 
0920 
0921 
0922 
0923 
0924 
0925 
0926 
0927 
0928 
0929 
0930 
0931 
0932 
0933 
0934 
0935 
0936 
0937 
0938 
0939 
0940 
0941 
0942 
0943 
0944 
0945 
0946 
0947 
0948 
0949 
0950 
0951 
0952 
0953 
0954 
0955 
0956 
0957 
0958 
0959 
0960 
0961 
0962 
0963 
0964 
0965 
0966 
0967 
0968 
0969 
0970 
0971 
0972 
0973 
0974 
0975 
0976 
0977 
0978 
0979 
0980 
0981 
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· .DISK BOARD I/O EQUATES 

DISKSEL 
DMASEL 
TERMCNT 
NECSTA 
COMMAND 
DATA 
BYTECNT 

EQU 1 
EOU 4 
EOU 4 
EOU 4 
EOU 5 
EOU 5 
EOU 7 

· . NEC COMMANDS 

SPCMD 
RCCMD 
SKCMD 
RDCMD 
WTCMD 
SISCMD 
INVCMD 

EOU 03H 
EOU 07H 
EOU OFH 
EOU 46H 
EOU 45H 
EOU 08H 
EOU OOH 

· . DISK DATA CONSTANTS 

BC 
N 
EDT 
GPL3 
DTL 
FM 
SRT 
HLT 
HUT 
DMA 
DMANOP 
CRCREAD 
DMAO 
DMAI 
RCA 
NEC 
MAXTRK 
MAXSEC 

EQU 
EOU 

EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

04H 
02H 
09H 
1BH 
OFFH 
40H 
10H 
3CH 
OFH 
OOH 
OOH 
01H 
02H 
03H 
01H 
08H 
70 
09 

.. BOARD SELECTION 
· . DMA DIRECTION SELECT 
· . TERMINAL COUNT/ABORT 
· . MAIN STATUS REGISTER 
· . COMMAND/DATA REGISTER 
· . COMMAND/DATA REGISTER 
· . BYTE COUNT SELECT 

· . SPECIFY 
· . RECALIBRATE 
.. SEEK 
.. READ 
· . WRITE 
· . SENSE INTERRUPT STATUS 
· . INVALID COMMAND 

· . BYTE COUNT 
.. N 
.. EDT 
.. GPL3 
" DTL 
· . DENSITY 
· . STEP RATE: 15 MS 
· . HEAD LOAD TIME: 60 MS 
· . HEAD UNLOAD TIME: 240 MS 
· . DMA OPERATION 
· . NO DMA OPERATION 
· . CRC READ 
· . DISK WRITE 
· . DISK READ 
· . GROUP SELECT 
· . GROUP SELECT 8 
· . NUMBER OF TRACKS ON SONY 
· . 9 SECTORS / TRACK 

· . *******************************************************************-**** •••• 

BOOT 
LOAD 

LOAD MICRODOS 

ORG UT71+0400H 

CALL READAH.BNF BOOT 
SP.O->PARA.OISP. l->PARA. 1 
ASL. O->@-
. AND.OFCH.LBNZ ERROR 
->DMAPTR.0190H->DMAPTR.l 
A.O(TKTABL)->TRKCNT.0 
A'. 1 (TKTABLl->TRKCNT. 1 
CALL SPECIFY 
BR LOADl 

· . GET DRIVE .. (WAIT UNTIL HEX "'.E.Y) 
· . ENTER FROM "L". ASSUME DRIVE = 0 
· . DRIVE .. IS @ PARA 
· . ERROR IF DRIVE> 3 
· . BEGINNING OF MICRODOS AREA 

· . TABLE FOR MICRODOS LOAD 
· . SET UP DRIVE PARAMETERS 

· .**************************************************************************** 

ORG UT71+421H 

LBR USRMOV · . FOR COMPATIBILITY WITH UT62 
· . MOVE COMMAND 

· . **************************************************************************** 

TKTABL DC 1.2.28 
DC 2.0.36 
DC 3.0.32 
DC 0 

LOADl CALL SEEKA 
ASL.OIBNZ NOLOAD 
eTRKCNT! 

LOAD2 ->ASL. 1 
eTRKCNT!->ASL.O 
CALL SEEKA 
ASL.O.BNZ NOLOAD 

· . TABLE CONTAINS TRACK ... STARTING 
· . SECTOR .. (-1). AND BYTE COUNT (X12B) 
· . FOR ALL MICRODOS LOAD 
· . 0 ENDS TABLE 
· . FIRST SEEK IS RECAL (ASL.l WAS 0) 
· . EXIT IF ABNORMAL TERM. 

· . SETUP TRACK .. 
· . AND SECTOR .. 
· . SEEK ALSO SETS UP FOR READ 
· . EXIT IF ABNORMAL TERM. 
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B43E FBOIA7; 
B441 F1IBFB71 
B444 49S71 
B446 D4BSFB; 
B449 BD3A7EI 
B44C 493A3S1 
B44F 
B44F I 
B44F 
B44F I 
B44F FB43A71 
B4S2 FBABB71 
B4SS E71 
B4S6 47; 
B4S7 F31 
B49 17; 
B4S9 F31 
B4SA FB47; 
B4SC 3A7EI 
B4SE 
B4SE I 
B45E I 
B45E 
B45E D4B3FOI 
B461 ODOAOAOOI 
B465 FBFFA2; 
B46B FBBFB21 
B468 FBBCA4; 
B46E FB9CASI 
B471 FBOAA71 
B474 FB91B41 
B477 B51 
B47B B71 
B479 9E57; 
B47B C09040. 
B47E 
B47E 
B47E I 
B47E 
B47E D4B3FO; 
B4Bl OA4D4943S21 
B4B6 4F444F53204E; 
B4BC 4F54204C4F41; 
B492 444S4400; 
B496 COB2ADI 
B499 I 
B499 I 
B499 
B499 
B499 I 
B499 FB04A7 I 
B49C FBBFB71 
B49F E7; 
B4AO FB3C731 
B4A3 FBIF731 
B4A6 FB03731 
B4A9 FBFF731 
B4AC FB00731 
B4AF FB03ABI 
B4B2 D4B4CD; 
B4B5 DSI 
B4B6 I 
B4B6 I 
B4B6 I 
B4B6 I 
B4B6 I 
B4B6 FB03A71 
B4B9 FBBFB7 I 
B4BC E71 
B4BD B0731 
B4BF FB07731 
B4C2 27; 
B4C3 . FB00731 
B4C6 FB02ABI 
B4C9 D4B4CDI 
B4CC D51 
B4CD I 

0982 
09B3 
O9B4 
09BS 
09B6 
09B7 
09BB 

A.O(IOCB+l)-)IOCBPTR.O 
A. l(IOCB+l)-)IOCBPTR. 1 
eTRKCNT!->eIOCBPTR 
CALL READA 
ASL.OIBNZ NOLOAD 
eTRKCNT!IBNZ LOAD2 

· . POINT TO BYTE COUNT IN 
· . LOAD IT FRDI'I TABLE 
.. GO READ 
· . EXIT IF ABNORI'IAL TERM. 
· . REPEAT FOR ALL TRACKS 

IOCB 

0989 ..•••••••••••••• * ••• * ••• * •••• ** ••••••••••••••••••••••• *****.*****.* •• **** •••• * 
0990 
0991 
0992 I'IICTST 
0993 
0994 
099S 
0996 
0997 
099B 
0999 
1000 
1001 

A.O(MICROI-)IOCBPTR.O 
A. 1 (MICRO)-)IOCBPTR. 1 
SEX IOCBPTR 
eIOCBPTR! 
XOR 
INC IOCBPTR 
XOR 
XRI 47H 
BNZ NOLOAD 

· . POINT AT 'MICRODOS' IN OP SYS 

· . GET '1'1' AND POINT X AT 'I' 
· . EXCLUSIVE DR '1'1' AND 'I' 
· . POINT AT 'C' 
· . EXCLUSIVE OR '1'1/1' AND 'C' 
· . WAS 'MIC' THERE? 
· .OP SYS IS NOT IN MEMORY 

1002 ..•••••••••••••••••••••••••••••••••••••••••••••• * ••••• *.**.*** •• * •••••• *.* ••• * 
1003 
1004 
100S LOADOK 
1006 
1007 
l00B 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
101B 

CALL OSTRNG 
DC ODOAH.OAH.OO 
A.O(STK)-)SP.O 
A. 1 (STK)-)SP. 1 
A.O(CALI-)CALL.0 
A.O(RET)-)RETN.0 
A.O(ECHOTP)-)IOCBPTR.O 
A. 1 (CALI-)CALL. 1 
-)RETN. 1 
-)IOCBPTR. 1 
AUX. l-)eIOCBPTR 
LBR ENTRY 

· . SET UP OP SYS STACK POINTER. 
· . CALL. RETURN. AND ECHO STATUS 

· .GO TO OPERATING SYSTEM 

1019 ..•• * •••• * •••••••••• * ••••••• ** •••••• * ••• * ••••••••••••••••••••••••••••••••••••• 
1020 
1021 NOLOAD CALL OSTRNG 
1022 DC LF. 'I'IICRODOS NOT LOADED·.O 

1023 
1024 

LBR RENTER 

· . PRINT NOT LOADED MESSAGE 

· .GO BACK TO MONITOR (FIXES SPI 

102S ..••••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1026 
1027 
102B 
1029 SPECIFY 
1030 
1031 
1032 
1033 
1034 
103S 
1036 
1037 
103B 
1039 

SPECIFY SETS UP DRIVE PARAMETERS 

A.0(IOCB+41-)IOC8PTR.0 
A. 1 (IOCB+41-)IOCBPTR. 1 
SEX· IOCBPTR 
LDI (HLT.OR.OI'IAll-)e­
LDI (SRT.OR.HUTII-)e­
SPCMD-)e-
OFFH-)e-
DMANOp-)e-
3-)CMDCNT.0 
CALL CMD 
EXIT 

· . RESET POINTER 

· . HEAD LOAD TIME AND DMA 
· . STEP RATE AND HEAD UNLOAD TIME 
· . SPEC I FY COt'l/'lAND 
· . CLEAR BYTE COUNT 
.. DMANOP 
· . BYTES IN COMI'IAND SEGUENCE 

1040 ..•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1041 
1042 
1043 
1044 
1045 RECAL 
1046 
1047 
104B 
1049 
1050 
10Sl 
1052 
1053 
1054 

RECAL RECALIBRATES DRIVE: ENTER WITH DRIVE ~ IN DMAPTR.O 
WAIT MUST BE USED AFTER RECAL 

A.0(IOCB+3)-)IOCBPTR.0 
A. 1 (IOCB+31-)IOCBPTR. 1 
SEX IOCBPTR 
DI'IAPTR.o-)e-
RCCMD-)e-
DEC IOCBPTR 
DI'IANOP-)e-
2-)CMDCNT.0 
CALL CHD 
EXIT 

· . POINT AT UNIT IN IOCB 

· . HEAD AND UN IT 
· .RECALIBRATE COMMAND 

.. DMANOP 

1055 ..•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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84CD 
84CD 
84CD 
84CD 
84CD E3. 
84CE 610B. 
B4DO 3EDA. 
B4D2 6CFE3BD2. 
B4D6 6S0B. 
84DB C4C4i 
B4DA 6CFE3BDA. 
84DE FE3BE4. 
B4El 6D30DB. 
B4E4 36D2. 
84E6 F800A7. 
84E9 F88FB7. 
84EC E7. 
84ED 64. 
84EE 67. 
B4EF E2. 
84FO 6CFE3BFOI 
84F4 E7. 
84FS 6S1 
B4F6 28. 
84F7 883AEF i 
84FA E3. 
84FB 6101. 
84FD DS. 
84FE 
84FE 
84FE 
84FE 
B4FE 
8SOE 
8S0E COB32C 1 
8S11 
8S11 
BSH 
8S11 
8S11 
8511 
8S11 .F8FFB71 
8514 E3. 
8515 6108i 
8517 361Di 
BS19 27971 
8S1B 3A141 
8S1D FB10A71 
BS20 FBBFB71 
8S23 F880S71 
BS26 3E6Di 
8528 1 
8S28 E7i 
8529 6CFE3B291 
BS2D FA203A37I 
8531 E31 
8532 6S08; 
8534 C43028; 
8537 
8S37 6DS2; 
8S39 60C4i 
BS3B 6CFE3B3B; 
8S3F FE3B4S1 
BS42 6D30391 
854S 1 
8S4S FB03A71 
8S48 FBBFB7i 
8S4B 02F3FA031 
BS4F 3A111 
85S1 E31 
8SS2 02FACOi 
BSSS 326Di 
B5S7 6S00. 
BSS9 C4C4i 
BSSB 6CFE3BSBi 
8SSF 6401i 
BS61 6400. 

10S6 
10S7 
10SB 
1059 
1060 
1061 
1062 
1063 
1064 
106S 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 

CMD 

CMD2 

CMD4 
CMDI 

CMD3 

User Manual for the RCA MlcroDlsk Development System MS2000 

COMMAND ROUTINE OUTPUTS COMMAND WORDS FROM e IOCB FOR NUMBER 
SPECIFIED IN CMDCNT.O. IT CLEARS SERVICE REGUEST FROM 76S FIRST. 
AND CLEARS OUT ANV RESULTS THAT ARE PENDINg. 

SEX PC 
OUT DISKSELiDC NEC 
BN3 CMDI 
INP NECSTAi*2iBNF CMD2 
OUT DATAiDC SISCMD 
NOPiNOP 
INP NECSTAi*2iBNF CMDI 
*2;BNF CMD3 
INP DATA.BR CMD4 
B3 CMD2 
A.O(IOCB)->IOCBPTR.O 
A. 1( IOCB)->IOCBPTR. 1 
SEX IOCBPTR 
OUT DMASEL 
OUT BVTECNT 

· . SELECT DISK gROUP 
· . IF 765 WANTS SERVICE 
· . WAIT FOR RGM 
· .DO SENSE INTERRUPT CO/'I/'IAND 
· . WAIT FOR 76S 
· . WAIT FOR RGM 
· . IF 76S WANTS TO OUTPUT STATUS. 
· . gET STATUS BVTES UNTIL CLEAR 
· . LOOP IF SERVICE STILL WANTED 
· . POINT AT IOCB 

· . DIRECTION OF DMA 
· . LATCH BVTE COUNT 

1075 CMD6 
1076 CMD5 
1077 

SEX SP 
INP NECSTA.*2.BNF CMD5 
SEX IOCBPT~ 

· . WAIT FOR RGM 

107B 
1079 
1080 
1081 
1082 
10B3 
10B4 
lOBS 
10B6 
10B7 
10BB 
1089 
1090 
1091 
1092 
1093 
1094 
109S 
1096 
1097 
109B 
1099 
1100 
1101 
1102 
1103 
1104 
110S 
1106 
1107 
110B 
1109 
1110 
1111 
1112 
1113 
1114 
IllS 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
112S 
1126 
1127 
112B 
1129 
1130 
1131 
1132 

OUT COMMAND 
DEC CMDCNT 
CMDCNT.O. BNZ CMD6 
SEX PC 
OUT DISKSEL.DC RCA 
EXIT 

· . OUTPUT COMMAND WORDS 
· . UNTIL COUNTER. 0 

· . SELECT gROUP 1 

.. *************************************************************************** 

FOR COMPATABILITY WITH UT21 LINE PRINTER ROUTINE 

'ORg UT71+050EH 

LBR PRNTRF 
. . **************************************************************************** 

WAIT ROUTINE WAITS FOR SERVICE REGUEST FROM 765. TIMES OUT IF NONE. 
IF RESULT OF READ/WRITE. INPUTS STATUS BYTES. IF RESULT OF SEEK OR 
RECAL. DOES SENSE INTERRUPT STATUS FIRST. IF WRONg DRIVE. REPEATS. 
USES CRC DMA CYCLE TO CLEAR DMA REGUEST IN CASE OF SERIOUS OVER-RUN. 

WAIT OFFH->IOCBPTR. 1 
WAIT2 SEX PC 

OUT DISKSELiDC NEC 
B3 WAITt 
DEC IOCBPTR. IOCBPTR. 1 
BNZ WAIT2 

WAITI A.O(STAO)->IOCBPTR.O 
A. 1 (STAO)->IOCBPTR. 1 
BOH->eIOCBPTR 
BN3 ENDWAIT 

WAIT5 SEX IOCBPTR 
WAIT3 INP NECSTA;*2.BNF WAIT3 

ANI 20H;BNZ WAIT4 

WAIT4 
WAIT8 
WAIT6 

SEX PC 
OUT COMMAND. DC SISCMD 
NOP; BR WAITS 

INP DATA.->esp 
IRX.NOP 
INP NECSTA.*2.BNF WAIT6 
*2. BNF WAIT7 
INP DATA.BR WAITB 

WAIT7 A.0(IOCB+3)->IOCBPTR.0 
A. 1 (IOCB+3)->IOCBPTR. 1 
esp. XOR.e. AND. 3 
BNZ WAIT 
SEX PC 
esp. AND. OCOH 
BZ ENDWAIT 
OUT COMMAND. DC INVCMD 
NOP.NOP 

WAIT9 INP NECSTA.*2;BNF WAIT9 
OUT DMASEL.DC CRCREAD 
OUT DMASEL.DC DMANOP 

· . SET UP TIMER 

· . SERVICE DISK IF EF3 
.. IF NO REGUEST IN 1.3 SEC. 
· . (2. S SEC IF 2. 5 MHZ CLK) 
· . SET UP RESULT POINTER 

· .EXIT WITH TERM ERROR 

· . START RESULT SERVICE 
· . WAIT FOR RGM 
· . IF BUSY BIT LOW (END OF SEEK) 

· .DO SENSE INTERRUPT CO/'I/'IAND 
· . AND SERVICE THAT RESULT 

· . FIRST STATUS IS STO (SAVE) 

· . WAIT FOR RGM 
· . IF DIRECTION BIT STILL • IN. 
· . INPUT STATUS AND LOOK AgAIN 

· . WHEN ALL RESULTS INPUT. CHECK 
· . IF DRIVE NUMBER FROM STO MATCHES 
· . THAT FROM COMMAND. REPEAT IF NO 

· . IF COMMAND TERMINATION (FROM STO) 
· . WASN'T NORMAL 
· .DO INVALID COMMAND 
· . (WANTS ONE RESULT) 
· . WAIT FOR RGM 
· . ENABLE PHONY DMA IN CIRCUIT 
.. (INPUTS RESULT IF DRG HUNG HIGH 
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B563 C4C4; 
B565 6CFE3B6'; 
B569 FE3B6D; 
B56C 6D; 
B56D 6101; 
B56F D5; 
B570 
B570 
B570 
B570 I 
B570 
B570 
B570 
B570 
B'70 
8570 
B570 
8'70 
B'70 
B570 I 
B570 
B570 I 
B570 
B570 FBOOBDI 
B573 l'F4FAEI 
B576 OFADI 
BS7B 2F2FI 
8S7A F80273FB40'21 
BSBO FB07A71 
BSB3 BDF7B7 I 
BSB6 12BE77; 
B5B9 3BBEI 
85BB AE97AD; 
BSBE 9D7EBDI 
8'91 FOF673F076S21 
8S97 271 
BS9B B73AB3; 
BS9B 121 
8S9C I 
BS9C FBOAA71 
BS9F FBBFB7 I 
B5A2 E71 
BSA3 FBFF731 
BSA6 FB1B731 
B5A9 F809731 
BSAC FB02731 
BSAF BDFC01731 
B5B3 FB00731 
BSB6 9D731 
BSIB OF731 
BSBA FB03ABI 
BSBD 9D3AC41 
BSCO 2BI 
BSC1 FB071 
B5C3 CB, 
B5C4 FBOF731 
BSC7 FB0473; 
BSCA FBOO571 
B5CD D4B4CD; 
B5DO D4B511 I 
B5D3 FBBFB7 I 
B5D6 FB10A7; 
B5D9 07FACO; 
B5DC 32ED; 
85DE 07FA10; 
85El FE'2; 
BSE3 07FAOB; 
BSE6 FEFEFEF 1; 
B5EA C6FB02; 
BSED ADDS; 
B5EF 
B'EF 
B5EF 
BSEF 
B5EF 
B5EF 
B5EF I 

1133 
1134 WAIT10 
1135 
1136 
1137 ENDWA IT 
1138 
1139 

NOP;NOP 
INP NECSTA;*2;BNF 
*2; BNF ENDWAIT 
INP DATA 
OUT DISKSEL;DC RCA 
EXIT 

,.FROM DMA OVER-RUN) 
WAIT10 · . WAIT FOR ROM 

· . IF DRO DIDN'T INPUT RESULT 
· . DO IT ANYWAY 
· . BACK TO TERMINAL QROUP 
· .EXIT DISK SERVICE ROUTINE 

1140 .. **************************************************************************** 
1141 
1142 .. SEEK ROUTINE 
1143 
1144 
114' 
1146 
1147 
114B 
1149 

· . WHEN ENTERED AT SEEKST, CALCULATES TRACK, SECTOR NO. FROM. PARA +1 AND +2. 
· . CAN ALSO BE ENTERED AT SEEKA WITH ASL.l = TRACK NO .• ASL.O • SECTOR NO.-l. 
· . (STILL USES .PARA FOR UNIT .) 
· . DOES RECAL IF TRACK = O. SETS UP IOCB FOR LATER READS OR WRITES 

11 SO 
l1S1 
1152 
1153 
1154, .. 
1155 
1156 SEEKST 
l1S7 
115B 
l1S9 
1160 
1161 
1162 SUBLP 
1163 
1164 
116S 
1166 SHRES 
1167 
116B 
1169 
1170 
1171 
1172 SEEKA 
1173 
1174 
117S 
1176 
1177 
117B 
1179 
11BO 
11Bl 
11B2 
11B3 
11B4 
11BS 
11B6 
11B7 
llBB SEEK5 
11B9 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 SEEK40 
1203 

PARAMETER BLOCK POINTER: e PARA - UNIT NO. 
e +1 = PSN HIQH BYTE. e +2 = LOW BYTE 
e +3 = BUFFER ADDRESS H.B .• e +4· L.B 

SEEKST USES IOCBPTR.O FOR COUNTER,. 1 FOR TEMP STORE, 
AUX. 0 AS DIVIDEND H.B., ASL.l FOR TRACK •• ASL.O FOR SECTOR. (-1) 
ASL.O HOLDS TERMINATION RESULT AT END 

O->ASL. 1 
INC PARA;ePARA!->AUX.O 
ePARA->ASL.O 
DEC PARAIDEC PARA 
2->(t-;40H->(tSP 
7->IOCBPTR.0 
ASL.o-e->IOCBPTR.l 
INC SP;AUX.o-"e 
BM SHRES 
->AUX.O; IOCBPTR. l->ASL.O 
ASL. 1*2"->ASL. 1 
e/2->e-;e/2"->esp 
DEC IOCBPTR 
IOCBPTR.O;BNZ SUBLP 
INC SP 

A.0(IOCB+l0)->IOCBPTR.0 
A. 1(IOCB+10)->IOCBPTR. 1 
SEX IOCBPTR 
DTL->e-
QPL3->e-
EOT->e-
N-::>e-
ASL.O+l-::>(t-
OOH-::>e-
ASL. 1-::>e-
.PARA->e-
3->CMDCNT.0 
ASL. 1;BNZ SEEKS 
DEC CMDCNT 
RCCMD 
LSKP 
SKCMD-::>e-
BC->.-
DMANop->eIOCBPTR 
CALL CMD 
CALL WAIT 
A. 1 (STAO)-::>IOCBPTR, 1 
A.O(STAO)-::>IOCBPTR.O 
eIOCBPTR. AND. OCOH 
BZ SEEK40 
@IOCBPTR.AND. 10H 
*2->@SP 
eIOCBPTR. AND. OBH 
*2*2*2.0R.e 
LSNZ;02H 
-::>ASL.O;EXIT 

· . CLEAR FUTURE RESULT 
· . PSN HIGH BYTE 
· . AND LOW BYTE 

· . DIVISOR • 9 SHIFTED LEFT 6 TIMES 
· . SUBTRACT AND SHIFT 7 TIMES 

· . DIVIDEND - DIVISOR 
· . IF NOT -

· . STORE NEW DIVIDEND 
· . SHIFT NO BORROW INTO 
· . SHIFT DIVISOR RIGHT 

· . LOOP 7 TIMES 
· .FIX STACK POINTER 

.. POINT AT IOCB DTL VALUE 

.. DTL 

.. GPL3 

.. EDT 

.. N 
· . SECTOR + 1 
.. HEAD 0 
· . TRACK 
· . HEAD AND UNIT 
.. 3 COMMAND BYTES IN SEEK 
· . IF TRACK IS 0, 
· . ONLY 2 COMMAND BYTES 
· . AND RECAL COMMAND INSTEAD 

· . OF SEEK COMMAND 
· . BYTE COUNT 
· . DMANOP 

· . POINT AT RESULT STATUS 

· . NORMAL TERMINATION ? 
· . EXIT IF YES 
· . GET DRIVE FAIL BIT 
· .LINE UP FOR STATUS 
· . GET DRIVE INACTIVE BIT 
· . COMBINE WITH ABOVE 
· . IF NEITHER, GET BAD TERM BIT 
· . LOAD RESULT STATUS. AND EXIT 

RESULT 

1204 .. ***************************************************************************. 
1205 
1206 
1207 
120B 
1209 

.'. READ SECTOR ROUTINES (ALL MUST BE PRECEDED BY SEEK OR SEEKA) 

.. READTR READS USING DMA ADDRESS FROM'. PARA AS DESCRIBED IN SEEK . 

. . HIGH NIBBLE OF UNIT. INDICATES. OF SECTORS TO READ (.512B/S). 
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B5EF 1 
B5EF D4B61D46031 
B5F4 D51 
B5F5 
B5F5 
BSF5 1 
B5F5 D4B62946031 
B5FA 'D51 
BSFB 
SSFB 1 

B5FB 1 
B5FB D4B6344603; 
B600 D51 
B601 1 
B601 
8601 1 

B601 1 
B601 
B601 1 
B601 1 
B601 D4B61D45021 
B606 30141 
B60B 1 
860B 
B60B 1 
B60B D4B62945021 
B60D 30141 
.B6OF 1 

B60F 
B60F 1 

B60F D4B63445021 
B614 1 
B614 1 
B614 1 
B614 BD3A1CI 
B617 D4B6341 
B61A 46011 
B61C D51 
B61D 1 
B61D 1 
B61D 1 
B61D 1 
B61D FB01A7; 
B620 FBBFB71 
B623 OFFAFOI 
B626 F6F657; 
B629 1 
B629 
B629 1 
B629 lF1F1FI 
B62C 4FBOI 
B62E OFAO; 
B630 2F2FI 
B632 2F2FI 
B634 
B634 1 
B634 
B634 
B634 
B634 
B634 
B634 FB02A71 
B637 FBBFB71 
B63A 46571 
B63C 27271 
B63E 46571 
B640 FB09ABI 
B643 D4B4CDI 
B646 D4B511 1 
8649 FB10A71 
B64C FBBFI71 
B64F 07FACOI 
B652 327BI 
.,654 07FA101 
B657 FE521 
B659 47FAOBI 
B6K FEFEFEF 1521 
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1210 
1211 READTR CALL SETBCIDC RDCMD.DMAI 
1212 EXIT 
1213 
12'14 
1215 

· .READST READS 1 SECTOR. USING DMA ADDRESS e PARA 

1216 READST CALL SETRWIDC RDCMD.DMAI 
1217 EXIT 
121B 
1219 
1220 

· .READA READS 1 SECTOR. DOES NOT SETUP DMA POINTER 

1221 READA CALL DORWIDC RDCMD.DMAI 
1222 EXIT 
1223 .. ************************************************************************. 
1224 
1225 · . WRITE SECTOR ROUTINES (ALL MUST BE PRECEDED BY SEEK OR SEEKA) 
1226 · . ALL DO CRC READ AFTER WRITE IF WRITE TERMINATED OKAY 
1227 
122B · .WRITTR WRITES MULTIPLE SECTORS AS DESCRIBED FOR READTR 
1229 
1230 WRITTR CALL SETBCIDC WTCMD.DMAO 
1231 BR CKFCRC 
1232 
1233 
1234 

· .WRITST WORKS LIKE READ~T 

1235 WRITST CALL SETRWIDC WTCMD.DMAO 
1236 BR CKFCRC 
1237 
123B 
1239 

· .WRITA WORKS LIKE READA 

1240 WRITA CALL DORW;DC WTCMD.DMAD 
1241 
1242 
1243 
1244 CKFCRC 
1245 
1246 
1247 WRITEX 

· . COMMON CRC CHECK 

ASL. 01 BNZ WR ITEX 
CALL DORW 
DC RDCMD.CRCREAD 
EXIT 

.. IF TERMINATED OKAY 

.. DO READ CRC 

124B .. ******************************************************************* 
1249 
1250 
1251 
1252 SETBC 
1253 
1254 
1255 
1256 
1257 
125B 
1259 SETRW 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
126B 
1269 
1270 
1271 DORW 
1272 
1273 
1274 
1275 
1276 
1277 
127B 
1279 
12BO 
1281 
1282 
12B3 
12B4 
12B5 
12B6 

· . COMMON BYTE COUNT SETUP ENTER POINT 

A.O(IoCB+l)-)IoCBPTR.O 
A. 1 (IoCB+l )-)loCBPTR. 1 
ePARA. AND. OFOH 
12/2-)eloCBPTR 

· . POINT AT BC IN IoCB 
· . RETRIEVE • OF SECTORS AND STUFF 
· .BC (. BYTES - 12B X BC) 

· . COMMON SETUP DMA POINTER ENTER POINT 

INC PARA; INC PARA; INC 
ePARA!-)DMAPTR.1 
ePARA-)DMAPTR.O 
DEC PARA;DEC PARA 
DEC PARAIDEC PARA 

PARA · . POINT AT HI BUFFER ADDRESS BYTE 
· . SET UP DMA OUTPUT BUFFER POINTER 

· . POINT BACK AT UNIT BYTE 

· . COMMON DO READ OR WRITE ROUTINE 

· . CALL WITH IMMEDIATE BYTE - COMMAND. NEXT BYTE - DMA OPERATION 
· . CAN DO ANY 9 WORD COMMAND. LEAVES ASL.O WITH RESULT STATUS 
· . MUST HAVE SEEK DONE FIRST FOR ENTIRE SETUP 

A.0(IoCB+2)-)loCBPTR.0 
A. 1 (IoCB+2)-)IoCBPTR. 1 
eLINK!-)eloCBPTR 
DEC loCBPTR;DEC loCBPTR 
eLINK!-)eloCBPTR 
9-)CMDCNT.0 
CALL CMD 
CALL WAIT 
A.O(STAO)-)loCBPTR.O 
A. 1 (STAO)-)loCBPTR. 1 
eIOCBPTR.AND.OCOH 
BZ DoRWEX 
eIOCBPTR.AND.l0H 
*2-)eSp 
eIDCBPTR!. AND. OBH 
*2*2*2.OR.e-)eBP 

.. PT TO COMMAND IN IoCB 
· . AND. LOAD IT 
· . POINT TO DMA DIRECTION 
.. AND LOAD IT 
.. 9 OUTPUTS FOR COMMAND 
.. GoDoIT 
· . AND GET RESULTS 

· . POINT TO STATUS 0 BYTE 
· . IF NDRMAL TERMINATION 
· . GO EXIT 
· . PUT DRIVE FAIL (STAO BIT 4) 
· . INTO STATUS BIT 5 
.. DR DR. INACTIVE (STAO BIT 3) 
· . INTO STATUS BIT 6 
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B661 07FA02; 
B664 FEFEFEFI52; 
B669 47FA20; 
866C F6F6F1521 
B670 07FA40; 
B673 FEF1; 
B675 C6FB02; 
B67B ADD51 
B67A 
B67A I 
B67A 
B67A I 
B67A 
B67A I 
B67A 
B67A BDCBI 
B67C FBOI73; 
B67F D4B4991 
8682 D4B73241; 
B686 BDAO; 
B688 9DBO; 
B68A D4B732441 
B6SE 8D521 
8690 FF0433DF I 
B694 B2AFI 
8696 92BFI 
B69B 221 
B699 F800BDI 
B69C D4B59Ci 
B69F BD3AD5; 
86A2 D4B73254I 
86A6 8D731 
86AB FF4633DFi 
B6AC D4B735i 
86AF 53i 
8bBO 2DI 
86B 1 8DFF0933DF I 
86B6 1202BDi 
86B9 82AFI 
86BB 92BFi 
86BD lFI 
86BE D4B59Ci 
86Cl 8D3AD5i 
86C4 12121 
86C6 0232CEI 
86C9 D4B5FBI 
86CC 30Dli 
t;l6CE D4B60F I 
86Dl 8DC2S2ADi 
B605 D483F01 
B6D8 ODOA444953481 
S6DE 001 
86DF C08085; 
.86E2 I 
B6E2 
86E2 I 
B6E2 I 

86E2 
86E2 I 
B6E2 I 
B6E2 D4873247 i 
86E6 8D731 
B6EB D4B732501 
d6EC 8DFA07C2BOB51 
86F2 F960AEI 
B6F5 O4B735421 
B6F9 121 
B6FA 61221 
86FC F8D3731 
86FF 8D73i 
B701 8E521 
8703 D21 
B704 COB2ADi 
870.7 
B707 I 
B707 I 
B707 D4B73247I 

12B7 
12BB 
1289 
1290 
1291 
1292 
1293 
1294 DORWEX 
1295 
1296 

.IoCBPTR.AND.02H 

.2.2.2.oR .• ->.SP 
eIoCBPTR!.AND.20H 
/2/2. DR. e->esp 
eIOCBPTR. AND. 40H 
.2.OR.e 
L.SNZi02H 
->ASL.. 01 EX IT 

· . DR WRITE PROT. (STAl BIT 1) 
· . INTO STATUS BIT 4 
· . DR CRC ERROR (STAI BIT 5) 
· . INTO STATUS BIT 3 
· .OR FOUND DDM (STA2 BIT 6) 
· . INTO STATUS BIT 7 
· . SET TERM. ERROR IF NONE ABOVE 
· . STORE STATUS BYTE. EXIT 

1297 ..•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
129B KEYBOARD READ / WRITE ROUTINE 
1299 
1300 
1301 

USES SEEKA. WRITA. READA. RECAL.. ENDSTRQ. CKSTRG 

1302 WDISK 
1303 RDISK 
1304 
1305 
1306 
1307 
130B 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
132B 
1329 
1330 
1331 
1332 
1333 
1334 CALWRT 
1335 CKRDWR 
1336 DERROR 
1337 

ASL..OIL.SKP 
l->e-
CALL. SPECIFY 
CAL.L. CKSTRGIDC 'A' 
ASL..O->DMAPTR.0 
ASL.. 1->DMAPTR. 1 
CALL. CKSTRGIDC 'D' 
ASL..o->esp 
-4IBDF WREREX 
SP.O->PARA.O 
SP. 1->PARA. 1 
DEC SP 
O->ASL.. 1 
CAL.L SEEKA 
ASL..OiBNZ DERROR 
CAL.L. CKSTROIDC 'T' 
ASL..o->e­
-MAXTRKIBDF WREREX 
CAL.L. ENDSTRG . 
DC'S' 
DEC ASL. 
ASL..O-MAXSECIBDF WREREX 
INC sPleSP->ASL.. 1 
SP.O->PARA.0 
SP. l->PARA. 1 
INC PARA 
CALL SEEKA 
ASL..OIBNZ DERROR 
INC SPIINC SP 
eSPIBZ CALWRT 
CALL. READA 
BR CKRDWR 
CALL. WRITA 
ASL.OIL.BZ RENTER 
CAL.L oSTRNG 
DC CR. LF. 'DISK'. 0 

WREREX LBR ERROR 

· . (ASL. WAS ZEROED) 
· . STORE READ / WRITE FL.AQ 
· . INITIAL.IZE 765 
· . PROMPT FOR ADDRESS 

· . STORE DESTINATION ADDRESS 
· . PROMPT FOR DRIVE. 
· . STORE FOR RECAL. AND SEEK 
· . ERROR I~ DRIVE. TOO HIQH 

· . POINT PARA e DRIVE. 

· . SET FOR TRACK 0 
· .DO SEEK (DOES RECAL.l 
· .EXIT IF TERM ERROR 
· . PROMPT FOR TRACK. 
· . STORE FOR SEEK L.ATER 
· . ERROR IF TRACK. TOO HIQH 
· . PROMPT FOR SECTOR. 
· . LAST PROMPT. END INPUTS WITH CR 
· . SEEK WANTS SECTOR. -1 
· . ERROR IF SECTOR. TOO HIQH 
· . RETRIEVE TRACK. 

· . POINT PARA e DRIVE. AQAIN 
· . AND SEEK (SETS UP FOR READ/WRITE) 
· .EXIT IF TERM ERROR 

· . IF READ FLAQ SET. 
.. DO IT 

· . OTHERWISE DO WRITE 
· . SUCCESSFUL EXIT IF TERM OKAY 

· . OTHERWISE PRINT DISK ERRDR 

1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
134B 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
135B 
1359 
1360 
1361 
1362 

............................................................................. 
KEYBOARD INPUT/OUTPUT ROUTINE 

USES CKSTRG.ENDSTRO. USES AUX. 0 FOR TEMP STORE 

OUTPUT ROUTINE 

oUTPoRT CALL CKSTRQ;DC 'Q' 
ASL.O->.-
CALL CKSTRQIDC 'P' 
ASL.0.AND.07HILBZ ERROR 
. DR. 60H->AUX. 0 
CALL ENDSTRGIDC 'B' 
INC SP 
OUT DISKSELIDEC SP 
OD3H->.-
ASL.O->.­
AUX.O->.SP 
SEP SP 
LBR RENTER 

INPUT ROUTINE 

INPORT CALL CKSTRQIDC '0' 

· . PROMPT FOR QRoUP • 
· . STORE FOR LATER 
· . PROMPT FOR PORT. 
· . GET PORT •• ERROR IF 0 
· . MAKE 6X INSTR .• STORE 
· . PROMPT FOR OUTPUT BYTE 
· . POINT SP • QROUP • 
· . OUTPUT IT. FIX STACK 
· . PUT RETURN (SEP R3) ON STACK 
.. PUT OUTPUT BYTE ON STACK 
· . OUTPUT INSTRUCT. ON STACK 
· .Do OUTPUT COMMAND 
· . BACK TO UTILITY (FIXES SP. QROUP .) 

· . PROMPT FOR QROUP • 
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B70B BD731 
B70D D4B735501 
B711 BDFA07C2BOB51 
B717 F96B521 
B71A 121 
B71B 61221 
B71D FBD3731 
B720 E31 
B721 D21 
B722 221 
B723 AEI 
B724 61011 
B726 D4B1A20Al 
B72A BEBFl 
B72C D481AEI 
B72F COB2ADI 
8732 
B732 
8732 I 
B732 
8732 I 
8732 I 
B732 
B732 
8732 I 
B732 FB20CBI 
8735 F80D731 
B738 46BFI 
B73A D4B1 A41 
B73D D4B1A23DI 
B741 FBOOADBDI 
B745 D4B2FOI 
B74B 121 
B749 F31 
B74A CABOB51 
B74D D51 
B74E 
B74E I 
B74E 
B74E 
B74E I 
B74E I 
B74E F800A7521 
B752 FBBOB71 
8755 47F4521 
B75B 97FFBBI 
1375B 3B551 
B75D 02326F I 
B760 D4B3FOI 
B763 OA524F4D201 
876B 424144001 
B76C COB2ADI 
876F I 
876F FBBOB71 
B772 271 
B773 E71 
B774 FB5573i 
B777 97FFB71 
B77A 3A741 
877C 171 
B77D FOFBFF571 
B7B1 72FBAAI 
B7B4 327DI 
8786 271 
B7B7 97FFBOI 
B7BA 3A9DI 
B7BC D4B3FOI 
B7BF OA4D454D4Fl 
B794 5259204F4BOOI 
B79A COB2ADI 
879D i 

B79D D4B3FOI 
B7AO OA52414D201 
B7A5 4241442C20501 
B7AB 001 
B7AC 97BFI 
B7AE D4B1AEI 
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ASL.O->It-
CALL ENDSTRQIDC 'P' 
ASL.0.AND.07HILBZ ERROR 
. OR. 6BH->ltSP 
INC SP 
OUT BDSELIDEC SP 
OD3H->It-
SEX PC 
SEP SP 
DEC SP 
->AUX.O 
OUT BDSELlDC TRMINL 
CALL TYPE61DC LF 
AUX.0->CHAR.1 
CALL TYPE2 
LBR RENTER 

· . STORE FOR LATER 
· . PROMPT FOR PORT •. 
· . ERROR IF INPUT PORT. 0 
· . MAKE INPUT INST .• STORE 
· . POINT SP It QROUP • 
· . OUTPUT IT. FIX SP 
· . PUT RETURN (SEP R3) ON STACK 
· . (THIS SO INPUT WON'T CLOBBER SP) 
· . DO INPUT 
· . FIX SP 
· . STORE INPUT FOR LATER 
· . SEL. TERMINAL 

· . AND DISPLAY BYTE 

1363 
1364 
1365 
1366 
1367 
136B 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
13BO 
13B1 
13B2 
13B3 
13B4 
13B5 
13B6 
13B7 
13BB 
1389 
1390 
1391 
1392 
1393 
1394 
1395 
1396 
1397 
139B 
1399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
140B 
1409 
1410 
1411 
1412 

. . *************************************************************************** 
HEX STRINQ INPUT ROUTINE 

TYPES PROMPT (FROM @ LK!) • 
ZEROES ASL. INPUTS CHA~ECTERS UNTIL NON-HEX INPUT 
C~STRQ QOES TO ERROR IF NOT SPACE 
ENDSTRQ GOES TO ERROR IF NOT CR 

CKSTRQ " I LSKP 
ENDSTRQ CR->e­

ItLINK!->CHAR.l 
CALL TYPE 
CALL TYPE6iDC '.' 
0->ASL.0.ASL.1 
CALL READHX 
INC SP 
. XOR. It 
LBNZ ERROR 

CKSTEX EXIT 

· . LOAD SPACE 
· . OR CR FOR CHECK 

· . TYPE PROMPT 

· . ZERO INPUT REQISTER 
· . INPUT UNTIL 1ST NON HEX 

· . IF DOESN'T MATCH ABOVE 
· . ABORT 

.. **************************************************************************4 
MONITOR SELF TEST ROUTINE 

DOES CHECKSUM OF PROM. WRITES AND READS 55 AND AA TO ALL RAM 

1413 
1414 

TEST 

TROMl 

1415 RAMTEST 
1416 
1417 
141B RAMI 
1419 
1420 
1421 
1422 RAM2 
1423 
1424 
1425 
1426 
1427 
1428 
1429 

A.0(UT71)->IOCBPTR.0.ltSP 
A. 1(UT71)->IOCBPTR. 1 
ItIOCBPTR!+It->ltSP 
IOCBPTR. l-A. 1 (RAMADR) 
BM TROMI 
ItSPIBZ RAMTEST 
CALL OSTRNQ 
DC LF, 'ROM BAD'.O 

LBR RENTER 

A. 1 (UT71)->IOCBPTR. 1 
DEC IOCBPTR 
SEX IOCBPTR 
55H->.-
IOCBPTR. I-A. 1 (RAMADR-l) 
BNZ RAMI 
INC IOCBPTR 
It. XOR.OFFH->ltIOCBPTR 
e!. XOR.OAAH 
BZ RAM2 
DEC IOCBPTR 
IOCBPTR. l-A. 1 (UT71) 
BNZ BRAMM 
CALL OSTRNQ 
DC LF. 'MEMORY OK'.O 

1430 LBR RENTER 
1431 
1432 BRAMM CALL OSTRNQ 
1433 DC LF. 'RAM BAD. P'.O 

1434 
1435 

IOCBPTR. l->CHAR. 1 
CALL TYPE2 

· . ZERO CHECKSUM. 
· .PT TO START OF PROM 
· . ADD ALL PROM TOQETHER 

· . LOOP UNTIL IT HITS RAM 
· . IF CHECK NOT • 0 

· . PRINT BAD ROM 

· .EXIT TO UTILITY 

· . POINT ~UST BELOW PROM 

· .FILL ALL RAM WITH 55 
· .PT AT ~UST ABOVE PROM 
· . MAKE 55 -> AA AND RESTORE 

· . CHECK AA WROTE 

· . IF FIRST FAILURE IS IN PROM 

· . PRINT OKAY 

· . AND EXIT 

· . BAD RAM MESSAGE 

· . PRINT PAQE • 
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B7Bl COB2AD; 
B7B4 
B7B4 
B7B4 I 
B7B4 I 
B7B4 I 
B7DB I 
B7DB COB14Fl 
B7DB COB:5EFI 
B7DE COB6011 
87El COB:5FB; 
B7E4 COB60Fl 
B7E7 COMa61 
B7EA C08:59C; 
B7ED COB4CDI 
B7FO COB2ADI 
B7F3 COB:5U; 
B7F6 COB:5701 
B7F9 COB:5F:5; 
B7FC COB60Bl 
B7FF FFI 
BBOO 
BBOO 
0000 

1436 LBR RENTER .. AND EXIT 
1437 .. ************************************************************************** •• 
143B 
1439 
1440 
1441 
1442 

.. DISK 110 ENTRY TABLE AND ROM TEST CHECK BYTE 

ORg UT71+007DBH 

1443 CFRETS LBR CFRET 
1444 READTRS LBR READTR 
144:5 WRITTRS LBR WRITTR 
1446 READAS LBR READA 
1447 WRITAS LBR WRITA 
144B RECALS LBR RECAL 
1449 SEEKAS LBR SEEKA 
14:50 CMDS LBR CMD 
14:51 RENTERS LBR RENTER 
14:52 WAITS LBR WAIT 
14:53 SEEKS LBR SEEKST 
14:54 READS LBR READST 
14':5 WRITS LBR WRITST 
1456 CHECK DC OFFH 
14'7 
14'B END 

· . COMMAND FILE RETURN POINT 
· . READ MULTIPLE SECTOR. SET DMA FROM PARA. 
· . WRITE AS ABOVE 
· . READ SECTOR USINg ALREADY SET DMA POINTER 
· . WRITE SECTOR AS ABOVE 
· .RECALIBRATE. USE DMAPTR.O FOR DR .• 
· . SEEK BY TRACK. SECTOR IN ASL •• PARA. DR .• 
· . OUTPUT COMMAND BYTES 
· .UT71 RENTRY ADDRESS 
· . SERVICE FDC AFTER COMMAND 
· . SEEK BY PSN IN PARA. BLOCK 
· . READ SECTOR. SET DMA FROM PARA. BLOCK 
· . WRITE SECTOR AS ABOVE 
· . CHECK SUM BYTE (SET AFTER ASSEMBLY) 
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C R 0 S S R E FER E N C E LIS TIN G 

SYMBOL ADDR DEF REFERENCES 

ADDOUT 80AF 0236 0229 
ADRPTR 0008 0042 
ASL OOOD 0049 0151 0151 0225 0226 0252 0256 0374 

0376 0378 0379 0382 0477 0478 0479 0479 
0488 0490 0493 0494 0496 0497 0504 0505 
0528 0602 0603 0697 0697 0828 0828 0833 
0834 0840 0955 0976 0978 0979 0981 0986 
1156 1158 1162 1165 1166 1166 1179 1181 
1184 1202 1244 1294 1302 1306 1307 1309 
1314 1316 1318 1322 1323 1324 1329 1335 
1347 1349 1355 1363 1365 1393 1393 

AUX OOOE 0051 0119 0309 0319 0347 0355 1015 1157 
1163 1165 1350 1356 1373 1376 

BC 0004 0928 1189 
BDSEL 0001 0073 0303 0861 1368 1374 
BEgIN 81C3 0438 0439 0460 
BOOT 8400 0953 0181 0953 
BRAMM 879D 1432 1427 
BS 0008 0065 
BYTCNT 8217 0487 0499 
BYTECNT 0007 0914 1074 
CAL 918C 0900 1009 1012 
CALL 0004 0036 0141 0202 0223 0236 0240 0246 0248 

0254 0263 0266 0268 0475 0484 0502 0519 
0521 0597 0626 0631 0635 0639 0645 0655 
0670 0682 0684 0693 0698 0708 0723 0810 
0811 1009 1012 

CALLR 8364 0770 0810 0811 
CALWRT 86CE 1334 1331 
CFREAD 8FFD 0030 0348 
CFRET 814F 0355 1443 
CFRETS 87D8 1443 
CHAR OOOF 0052 0144 0228 0245 0262 0265 0316 0339 

0345 0353 0359 0364 0367 0420 0425 0436 
0444 0444 0452 0480 0644 0721 0788 1376 
1390 1434 

CHARAC 0002 0083 0352 0360 0441 
CHECK 87FF 1456 
CKDEC 812F 0332 0368 
CKFCRC 8614 1244 1231 1236 
CKHEX 83FC 0875 
CKHXE 815E 0367 0875 
CKRDWR 86Dl 1335 1333 
CKSTEX 874D 1398 
CKSTRG 8732 1388 1305 1308 1317 1346 1348 1362 
CMD 84CD 1060 1038 1053 1191 1277 1450 
CMDl 84DA 1066 1062 1066 
CMD2 84D2 1063 1063 1069 
CMD3 84E4 1069 1067 
CMD4 84D8 1065 1068 
CMD5 84FO 1076 1076 
CMD6 84EF 1075 1080 
CMDCNT 0008 0881 1037 1052 1079 1080 1183 1185 1276 
CMDS 87ED 1450 
CNT OOOA 0043 0488 0490 0504 0505 0507 0527 0529 

0531 0558 0560 0564 0567 0569 0571 0573 
0580 0582 0585 0647 0649 0652 

CNTIN 8231 0502 0481 
COMCHK 83DB 0850 0845 
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COMMA 002C 0063 
COMMAND 0005 0912 1078 1112 1128 
CR OOOD 0067 0238 0311 0312 0599 0628 0658 0700 

0710 0843 0844 1337 1389 
CRCREAD 0001 0939 1131 1246 
CRLF ODOA 0070 0129 0204 
CTLWRD 001D 0082 0306 
DATA 0005 0913 1064 1068 1115 1119 1136 
DATOUT 82D2 0644 0663 
DECODE 80AO 0228 0258 
DELAY OOOC 0046 0243 0260 0299 0301 0718 0719 0808 

0809 
DELAYl 80EF 0285 0300 0808 0809 
DELAY2 80FO 0287 0289 
DERROR 86D5 1336 1316 1329 
DEST OOOD 0050 0546 0549 0553 0555 0557 0563 0572 

0572 0574 0574 0579 0585 
DEXIT 80EE 0283 0288 
DIRECT 8261 0552 0547 
DISKSEL 0001 0908 1061 1082 1099 1137 1353 
DISPLV 82BD 0626 0165 
DMA 0000 0937 1032 
DMAI 0003 0941 1211 1216 1221 
DMANOP 0000 0938 1036 1051 1132 1190 
DMAO 0002 0940 1230 1235 1240 
DMAPTR 0000 0884 0957 0957 1048 1260 1261 1306 1307 
DMASEL 0004 0909 1073 1131 1132 
DORW 8634 1271 1221 1240 1245 
DORWEX 8678 1294 1282 
DTL OOFF 0932 1175 
ECHOTP 910A 0902 1011 
ECHOTST 8109 0309 
ENDSTRG 8735 1389 1320 1351 1364 
ENDWAIT 856D 1137 1106 1127 1135 
ENTERl 8389 0805 0872 
ENTER2 838F 0808 0616 0803 0873 
ENTRY 9040 0903 1016 
EOF 0013 0068 
EOT 0009 0930 1177 
ERRl 8360 0757 0696 0701 0832 0839 
ERRGO 828E 0577 
ERROR 8085 0200 0148 0234 0600 0629 0686 0757 0956 1338 

1349 1365 1397 
EXITC 8363 0768 0777 
EXITDF 8348 0748 0738 0745 
EXITEF 834C 0750 0740 
EXITM 832B 0727 0722 
EXITOK 823F 0508 0491 0506 
EXITR 8373 0781 0790 
FILL 8240 0519 0171 
FM 0040 0933 
FND 8169 0373 0335 
GETDTA 80C5 0254 
GOUT71 83F9 0874 
GPL3 001B 0931 1176 
HEXl 81DA 0452 0448 
FILE: UT70. XRF DISK: UT70 WORK DISK I R.H. ISHAM 

HEX2 81E3 0457 0454 
HEX3 81E5 0459 0450 
HLT 003C 0935 1032 
HUT OOOF 0936 1033 
INIT 8381 0801 0114 
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INITl 83F3 0872 
INIT2 83F6 0873 
INPORT 8707 1362 0189 
INSERT 83A7 0828 0167 0848 
INSERT1 83AB 0829 0830 
INTPC 0001 0885 
INVCMD 0000 0924 1128 
INVERT 8223 0493 
IOCB 8FOO 0894 0982 0983 1029 1030 1045 1046 1070 

1071 1121 1122 1172 1173 1252 1253 1271 
1272 

IOCBPTR 0007 0886 0982 0983 0984 0992 0993 0994 0995 
0997 1011 1014 1015 1029 1030 1031 1045 
1046 1047 1050 1070 1071 1072 1077 1097 
1101 1101 1103 1104 1105 1108 1121 1122 
1161 1162 1165 1168 1169 1172 1173 1174 
1190 1193 1194 1195 1197 1199 1252 1253 
1255 1271 1272 1273 1274 1274 1275 1279 
1280 1281 1283 1285 1287 1289 1291 1405 
1406 1407 1408 1415 1416 1417 1419 1421 
1422 1425 1426 1434 

L:.F OOOA 0066 0228 0311 0312 0316 0421 0633 0847 
0853 1022 1337 1375 1412 1429 1433 

LINES 0014 0075 
LINK 0006 0038 0155 0157 0721 0771 0772 0773 0774 

0775 0776 0783 0784 0786 0787 1273 1275 
1390 

LNECNT OOOF 0074 0653 
LOAD 8405 0954 0179 
LOAD 1 842F 0975 0961 
LOAD2 8435 0978 0987 
LOAD OK 845E 1005 
LOOP 800C 0103 0112 
MAXSEC 0009 0945 1323 
MAXTRK 0046 0944 1319 
MICRO A843 0904 0992 0993 
MICTST 844F 0992 
MOVDN 826B 0557 0565 
MOVDNl 8273 0563 0559 
MOVE 82F7 0682 0169 
MOVUP 8278 0567 0556 
MSGE 831C 0718 0871 
MSGEl 8322 0721 0725 
N 0002 0929 1178 
NEC 0008 0943 1061 1099 
NECSTA 0004 0911 1063 1066 1076 1109 1117 1130 1134 
NEXT 815B 0364 0356 
NFND 8137 0337 0333 0370 
NOECHO 812A 0319 0317 
NOLO AD 847E 1021 0976 0981 0986 1000 
NOTDON 82DD 0652 0648 
NTDATA 83CA 0843 0837 
NULL 0000 0062 
NXCHAR 81CA 0444 
NXTCEL 8249 0:?26 0530 0532 
FILE: UT70. XRF DISK: UT70 WORK DISK I R. H. ISHAM 

NXTCHR 8388 0836 0841 0851 0854 
OLDDTA 80B7 0243 0233 
OPTION 8200 0475 0627 0694 
OSTRNG 83FO 0871 0128 0203 0237 0249 0269 0310 0632 0640 

0636 1005 1021 1336 1411 1428 1432 
OUTl 80CD 0260 0241 0636 
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OUTPORT 86E2 1346 0187 
OUTPUT 82C5 0631 0660 
PARA OOOF 0889 0954 0954 1157 1157 1158 1159 1159 

1182 1254 1259 1259 1259 1260 1261 1262 
1262 1263 1263 1311 1312 1325 1326 1327 

PC 0003 0035 0146 0283 0285 0299 0302 0344 0614 
0615 0768 0773 0774 0775 0776 0781 0783 
0784 0801 0802 0805 0806 0815 0860 1060 
1081 1098 1111 1125 1370 

PGMSRT 0005 0076 0805 0806 
PRINTl 8336 0741 0747 
PRMPT 8034 0127 0614 0615 
PRMPTl 8096 0207 0231 
PRMPT2 8246 0524 0483 0650 0687 
PRMPT5 835D 0756 0843 
PRNTRF B32C 0737 1090 
PROMPT 002A 0077 0130 0313 
PTER OOOC 0047 
PTR OOOC 0048 
RAMl 8774 1418 1420 
RAM2 877D 1422 1424 
RAMADR 8800 0893 1408 1419 
RAMTEST 876F 1415 1410 
RCA 0001 0942 1082 1137 
RCCMD 0007 0919 1049 1186 
RDCMD 0046 0921 1211 1216 1221 1246 
RDISK 867C 1303 0185 
RDWAIT 8153 0357 0358 
READ 813E 0344 0142 0315 
READ1 8145 0350 0351 0354 
READA 85FB 1221 0985 1332 1446 
READAD 8303 0693 0520 0683 
READAH 813B 0342 0671 0709 0829 0836 0838 0953 
READAS 87El 1446 
READCR 8314 0708 0711 0846 0852 
READHX 82FO 0670 0224 0255 0476 0485 0503 0598 0672 0699 

0831 1394 
READS 87F9 1454 
READST 85F5 1216 1454 
READTR 85EF 1211 1444 
READTRS 87DB 1444 
RECAL 84B6 1045 1448 
RECALS 87E7 1448 
RENTER 82AD 0611 0207 0524 0756 0874 1023 1335 1358 1378 

1413 1430 1436 1451 
RENTERS 87FO 1451 
RENTR1 82B4 0614 0611 0612 
RET 919C 0901 1010 
RETN 0005 0037 0810 0812 1010 1013 
RETR 8374 0783 0812 
REXIT 8139 0339 0365 0384 
ROWLEN 0028 0078 
RUN 829F 0597 0175 
RUNl 82A7 0602 
FILE: UT70. XRF DISK: UT70 WORK DISK I R.H. ISHAM 

SAMELN 82EB 0662 0654 
SCAN 8048 0147 0150 
SCANl 8041 0144 0120 
SCNL TR 803E 0141 
SEEK40 85ED 1202 1196 
SEEK5 85C4 1188 1184 
SEEKA 859C 1172 0975 0980 1315 1328 1449 
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SEEK AS 87EA 1449 
SEEKS 87F6 1453 
SEEKST 8570 1156 1453 
SEMCOL 003B 0064 
SETBC 861D 1252 1211 1230 
SETRW 8629 1259 1216 1235 
SHRES 858E 1166 1164 
SISCMD 0008 0923 1064 1112 
SKCMD OOOF 0920 1188 
SP 0002 0034 0144 0153 0153 0200 0201 0307 0359 

0361 0375 0381 0440 0442 0487 0489 0493 
0495 0496 0498 0544 0545 0548 0552 0554 
0567 0569 0571 0573 0770 0785 0785 0813 
0814 0815 0954 0954 1007 1008 1075 1115 
1123 1126 1160 1163 1167 1170 1198 1284 
1286 1288 1290 1309 1311 1312 1313 1324 
1324 1325 1326 1330 1330 1331 1352 1353 
1356 1357 1366 1367 1368 1371 1372 1395 
1405 1407 1410 

SPACE 0020 0069 0270 0480 0641 0695 
SPCMD 0003 0918 1034 
SPCOUT 82CD 0639 0664 
SPECIFY 8499 1029 0960 1304 
SRC OOOB 0044 0225 0226 0245 0252 0256 0257 0262 

0265 0477 0478 0487 0489 0494 0495 0497 
0498 0526 0528 0545 0548 0552 0554 0557 
0563 0568 0568 0570 0570 0579 0585 0644 
0653 0833 0834 0840 0840 

SRT 0010 0934 1033 
STAO 8F10 0895 1103 1104 1193 1194 1279 1280 
START 802C 0118 0801 0802' 
STATUS 0003 0084 0350 0357 0438 
STK BFFF 0899 1007 1008 
SUBLP 8583 1162 1169 
SUBST 8099 0223 0173 
TAB2 805D 0164 0145 
TERMCNT 0004 0910 
TEST 874E 1405 0177 
TEXIT 819F 0412 0445 0447 
TIMALC 80FE 0299 0118 
TKTABL 8424 0971 0958 0959 
TMPRG1 0007 0039 
TMPRG2 0008 0040 
TMPRG3 0009 0041 
TOPSTK 8CFF 0057 0200 0201 0813 0814 
TPOFF 83E8 0860 0127 
TPTR OOOB 0045 0145 0146 0147 0147 0148 0155 0157 
TRKCNT 0009 0888 0958 0959 0977 0979 0984 0987 
TRMINL 0001 0079 0862 1374 
TROMl 8755 1407 1409 
TVl 81B9 0430 0427 
TV2 81CO 0434 0422 
TV3 81C2 0436 0424 0432 
FILE: UT70. XRF DISK: UT70 WORK DISK I R.H. ISHAM 

TVPE 81A4 0420 0405 1391 
TVPE2 81AE 0425 0247 0264 0267 0646 1377 1435 
TVPE5 81AO 0414 0408 
TVPE5D 819C 0408 
TVPE6 81A2 0417 0152 0847 0853 1375 1392 
TVPED 8198 0405 0724 
UARTBD 0001 0080 0304 
UP 8290 0579 0575 0586 
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UPl 8298 0585 0581 
URTCTL 0003 0081 0305 
USR8VE 829D 0588 05~0 0561 0577 0583 
USRFlL 8248 0528 0522 
USRMOV 8254 0544 0685 0966 
UT71 8000 0056 0087 0091 0116 0198 0281 0297 0330 

0403 0406 0410 0473 0680 0754 0764 0869 
0893 0951 0964 1088 1405 1406 1415 1426 
1441 

UT71A 8026 0114 0109 
WAIT 8511 1097 1124 1192 1278 1452 
WAIT 1 8510 1103 1100 
WAIT10 8565 1134 1134 
WAIT2 8514 1098 1102 
WAIT3 8529 1109 1109 
WAIT4 8537 1115 1110 
WAlT5 8528 1108 1113 
WAlT6 8538 1117 1117 
WAIT7 8545 1121 1118 
WAIT8 8539 1116 1119 
WAIT9 8558 1130 1130 
WAITS 87F3 1452 
WDlSK 867A 1302 0183 
WRAM 8C1F 0058 0100 0101 
WREREX 86DF 1338 1310 1319 1323 
WRITA 860F 1240 1334 1447 
WRITAS 87E4 1447 
WRITEX 861C 1247 1244 
WRITS 87FC 1455 
WRITST 8608 1235 1455 
WRITTR 8601 1230 1445 
WRITTRS 87DE 1445 
WTCMD 0045 0922 1230 1235 1240 
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!: 

" Q 
)( 
w 
:J: 
I-
Z 
II( 
0 
ii: -z 
" -en 
t-
en 
~ 
...I 

0 

0 NUL 

1 SOH 

2 STX 

3 ETX 

4 EOT 

5 ENQ 

6 ACK 

7 BEL 

8 BS 

9 HT 

A LF 

B VT 

C FF 

0 CR 

E SO 

F SI 

NOTES: 

Appendix H 
ASCII - Hex Table 

MOST SIGNIFICANT HEX DIGIT 

1 2 3 4 5 

OLE SP 0 @ P 

DC1 1 A Q 

DC2 " 2 B R 

DC3 # 3 C S 

DC4 $ 4 0 T 

NAK % 5 E U 

SYN & 6 F V 

ETB 7 G W 

CAN ( 8 H X 

EM ) 9 Y 

SUB * J Z 

ESC + K [ 

FS < L \ 

GS = M ] 

RS > N 

US / ? 0 

(1) Parity bit In most significant hex digit not Included. 

6 

\ 

a 

b 

c 

d 

e 

f 

g 

h 

k 

m 

n 

0 

(2) Characters In columns 0 and 1 (as well as SP and DEL) are non-printing. 
(3) Model 33 Teletypewriter prints codes In columns 6 and 7 

as If they were column 4 and 5 codes. 

7 

P 

q 

r 

s 

t 

u 

v 

W 

x 

Y 

z 

DEL 

82CS-34738 
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Appendix 1-
Connection List for Terminal Interface Cable 

COP 185516 
EIA R5I3IC Terminal 

PI PI Signal PI 
I 1 Ground 6 0 • 5 
2 2 Data to MS2000 7 0 0 4 

3 3 Data to Terminal 8 0 0 3 
10 7 Signal Ground 9 0 0 2 
7 5 Clear to Send 10 0 0 

6 6,8 Data Set Ready-
Held High by MS2000 

Note: P2 is a 25-pin D connector, male. 
(Adaptor supplied to convert to female.) 
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Appendix J - Adding Generic Devices 

Three tables are used when generic devices are added 
to the RCA Microdisk Development System. These 
tables are: 

I. Generic Device Table 
II. Control Block Table 

III. Device Driver Table 
The Generic Device Table contains the two-character 

mnemonic for the added device and a pointer to the 
control block, the Control Block Table, the Device 
Descriptor Flags, and the unused area for user informa­
tion. The Device Driver Table contains three long 
branches to routines that control the turning on and off 
of the device and the character input or output instruc­
tions. Only the Generic Device Table entry for the 
added device must be in a specific place. Only three 
devices may be added to the system. 

II. Control Block Entry 

o 
USER INFO 

AREA 
DEVICE 

2 

DRIVER 
ADDRESS 
USER INFO 

4 

AREA 
DEVICE 

6 

DESCRIPTOR 
FLAGS 

USER INFO 
7 

II 
AREA 

Notes: Bit 5 in the first byte of the IOCB must be set to 
zero before the IOCB is opened for added generic 
devices. 

Register F must have the same value exiting 
these routines as when the routine was entered. 

I. Generic Table Entry 

o 

2 

4 

Note: a zero must be placed after the last entry to 
terminate the Generic Device Table. 

1 BIT 6=FOR OUTPUT 
BIT 5=FOR INPUT 
BIT 3=CONSOLE DEVICE 
BIT I=DISK DEVICE 
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III. Device Driver Table Entry 

o 

3 

6 

9 

An example follows for adding to the system a line 
printer with the mnemonic PT 

Generic Table 

Generic Table 

9S39H P T 
ADDRESS OF 

CONTROL BLOCK 
9S3DH __ ..!!. __ J!. __ 

Control Block 

ORG $+2 
DC LPJP 
ORG $+2 
DC40H 
ORG $+4 

Device Driver Address 

- LP1P LBR PTON--.r 
LBR PTOFF 
LBRPTIO --. 

New Device # 1 

New Device #2 

. . Output device flag 

0- RD.O 
SEP RS 

1 0- RD.O I 
...... -=SE=P RS . 

0- RD.O 
SEP RS 

135 
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Appendix K 
MicroDisk Development System 

MS2000 Specifications 

System Components 

20-slot Industrial Microboard Chassis 
CDPI8S605 Microboard Computer less memory 
CDPI8S618 Microboard Memory configured as 32-
kilobyte RAM 
CDPI8S628 Microboard Memory configured as 30 
kilobyte RAM plus 2-kilobyte ROM 
CD P 18S651 Microboard Disk Controller 
MSIM 50 Dual Microfloppy Disk Drive Module 
MSIM 40 Power Supply 
UT71 Monitor Software, ROM-based (On 
CDPI8S628) 
CDPI8S516 EIA RS232C Terminal Interface Cable 

Memory 

RAM 
32 kilobytes at OooOH - 7FFFH 
30 kilobytes at 8800H - FFFFH 

ROM 
2 Kilobytes UT71 at 8000H - 87FFH 

Disk Drive and Controller 

Dual Microfloppy Disk Drive Module MSIM 50 
Occupies 8 Microboard slots 
Capacity: 322.5 kilobytes per drive 
Tracks: 70 
Sectors: 9 per track, 512 bytes per sector 
Transfer rate: single density 250 kilo bits per 

second 
double density 500 kilo bits per 
second 

Step rate time: 15 ms 
Step settling time: 15 ms 
Head load time: 60 ms 
Latency: 50 ms (average) 
Rotational speed: 600 rpm 
Powerrequirements:+15 V at 800 rnA typo 

operating 

+5 V at 850 rnA typo 
operating 

Signal cable: 26-line to connector on Microboard 
Disk Controller CDPI8S651 

Power Supply and Controls 

Plug-in Power Supply 
Output: 

+5 V at 3 A 
+ 15 V at 1.6 A, 2A peak 
-15 V at 0.8 A 

Input: 
90 to 132 V, 47 to 440 Hz (MS2000) 
180 to 264 V, 47 to 440 Hz (MS2000E) 

Fuse: lA, slow-blow, front-panel mounted 
Controls: 

Power on-off switch - front panel 
RESET - RUN U switch 
RESET - RUN P switch 

Indicators: 
RUN LED 
+5 VON LED 

Dimensions 

Height: 5.76 inches (146 mm) 
Width: 14.7 inches (373 mm) 
Depth: 10.08 inches (256 mm) 

Weight: 18.5 pounds (8.4 kilograms) 

Operating Temperature Range 

Expansion Capabilities 

Four standard Microboard slots available in chassis 
Reserve power available: 

+5 V-I A 
+15 V - 500 rnA 
-15 V - 800 rnA 
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Text Editor Commands 

Move Pointer 
Delete 
Append 
Insert 
Find 
Save 
Search & Substitute 
Type 
Output 

Monitor Program Commands 

Monitor Self Test 
Read or Modify Memory 
Read Saved State of CPU Registers 
Start Program at Given Location 
Load MicroDOS Operating System 
Move Memory 
Fill Memory 
Substitute Memory 

MlcroDOS Operating System Commands 

List Directory 
List Free Space on Disk 
Copy Disk File to Terminal, Line Printer, or 

another File 
Delete File Name 
Rename File 
Convert ASCII-Hex Object File to Binary 
Format a New Disk 
Verify Disk Files 
Merge Files 
Save Memory under File Name 
Examine Disk File Contents 
Organize Disk Files 
Transfer Files from PERTEC Unit/Track Format 

to MicroDOS 
Transfer Files from Cassette Tape to MicroDOS 
Translate CRA or ASM4 Assembly Language 

Source Code into ASM8 File 
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Appendix L 
Contents Directory of MS2000 

System Diskette (Typical) 

DRIVE: 1 DISKID: 12/9/83 MICRODISK 1.0 (c) 1982 RCA CORPORATION 

ASM8 .CM ATTR WDSC.l SSN 00058 SIZE 00025 DEN 30 
CDSBIN .CM ATTR WDSC.l SSN 00229 SIZE 00004 DEN 61 
CDS BIN .SR ATTR WD ... 2 SSN 00083 SIZE 00033 DEN 31 
CONASM.CM ATTR WDSC.l SSN 00185 SIZE 00020 DEN 41 
COPY .CM ATTR WDSC.l SSN 00225 SIZE 00004 DEN 60 
DEL .CM ATTR WDSC.l SSN 00278 SIZE 00004 DEN 71 
DIAG .CM ATTR WDSC.l SSN 00284 SIZE 00004 DEN 73 
DIR .CM ATTR WDSC.l SSN 00036 SIZE 00014 DEN 10 
EDIT .CM ATTR WDSC.l SSN 00310 SIZE 00013 DEN 84 
EXAM .CM ATTR WDSC.l SSN 00212 SIZE 00011 DEN 50 
FORMAT.CM ATTR WDSC.l SSN 00208 SIZE 00004 DEN 43 
FREE .CM ATTR WDSC.l SSN 00205 SIZE 00003 DEN 42 
HELP .CM ATTR WDSC.l SSN 00116 SIZE 00003 DEN 32 
HELP .MSG ATTR WDS .. 2 SSN 00119 SIZE 00028 DEN 33 
MEM .CM ATTR WDSC.l SSN 00050 SIZE 00003 DEN 11 
MEM .SR ATTR WD ... 2 SSN 00233 SIZE 00022 DEN 62 
MEMTST.CM ATTR WDSC.l SSN 00223 SIZE 00002 DEN 51 
MERGE .CM ATTR WDSC.l SSN 00147 SIZE 00014 DEN 34 
OP .SYS ATTR WDSC.3 SSN 00010 SIZE 00026 DEN 80 
PERTEC .CM ATTR WDSC.l SSN 00255 SIZE 00010 DEN 63 
PRINT .CM ATTR WDSC.l SSN00294 SIZE 00004 DEN 82 
PROM25.CM ATTR WDSC.l SSN 00323 SIZE 00006 DEN 85 
RENAME.CM ATTR WDSC.l SSN 00161 SIZE 00006 DEN 35 
SURMIT .CM ATTR WDSC.l SSN 00265 SIZE 00013 DEN 70 
SYSGEN .CM ATTR WDSC.l SSN 00167 SIZE 00018 DEN 40 
TAPED .CM ATTR WDSC.l SSN00053 SIZE 00005 DEN 12 
U .CM ATTR WDSC.l SSN 00282 SIZE 00002 DEN 72 
VERIFY .CM ATTR WDSC.l SSN 00288 SIZE 00006 DEN 81 
XREF .CM ATTR WDSC.l SSN 00298 SIZE 00012 DEN 83 

TOTAL NUMBER OF SECTORS: 00319 
TOTAL DIRECTORY ENTRIES SHOWN: 00029 

Note: 

Address locations on System Diskette are subject to future revision. For update service on software changes, contact: 

Microsystems Marketing 
RCA Solid State 
Box 3200 
Somerville, N.J. 08876 
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Format of SUBMIT command 

SUBMIT <filename> [<pararnXdelim> ... ](CR) 

BNF of command file language 
<command file definition> :: = [label] <command file statement> 

<line delim> ... <eot'> 
<eot'> ::=(CR) 
<line delim>::=(CR) 
<command file statement> :: = <Micro DOS commands> 

: <application programs> 
: <application program responses> 
: <command file command> 

<command file command> :: = <comment> 
<if command> 
<go command> 
<type command> 
<exit command> 
<read command> 
<.J operation command> 

<comment> ::= -qOMMENT] <character string> 
<if command> ::= -IF <expression> <command file command> 
<expression> :: = <operand> <space> <relop> <space> <operand> 
<operand> :: = - J 

i <fparam> 
i <numeric constant> 
i <string constant> 

<numeric constant> ::= <decimal digit> [<decimal digit>] 
<decimal digit> ::= 0: 1:2:3:4:5:6:7:8:9 
<string constant> :: = '<fparam>' 

: '<character string>' 
<character string> ::= [<char> ... ] 
<char> ::= printable ASCII char including SP 
<fparam> :: = -<decimal digit> 
<relop> ::=<: > i >=: <=: <>: = 
<go command> :: = <goto> <label> 
<goto> ::= -G[OTO] 
<label> ::= %<string> 
<string> ::= <anchar>[<anchar> ... ] 
<anchar> ::= printable ASCII char excluding -,%,$,SP 
<type command> ::= -T[YPE] <space><string>[<space><string> ... ] 
<exit command> ::= -E[XIT] 
<read command> :: = <block read> 

i <line read> 
<block read> ::= -K[READ] 

139 
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<line read> ::= -L[READ] 
<Joperation command> ::= -IN[C1] 

<space> :: = Sp 

: -S[ET 1] <space><numeric constant> 
: -D[EC1] 


