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1.0 INTRODUCTION AND OVERVIEW 

The OS/8 V3D Device Extensions support the following new devices under 
OS/8. 

0 The KT8A Memory Management Option (limited support) 
0 The RL01 Disk and Controller 

The RX02 Double-Density Diskette and Controller 

In addition, the Extensions package is a support release for RTS/8 V3 
and MACREL/LINK Version 2, both of which can use the extended memory 
provided by the KT8A. RTS/8 V3 also supports the RL01 and RX02. 

The Extensions package is a superset of some OS/8 modules. It remains 
completely compatible with OS/8 V3D and contains the modules listed in 
Table 1. 

Table 1 
Device Extensions Modules 

System Programs: 

Name 

OS8 MONITOR 

ABSLDR. SV 

PAL8. SV 

CCL . sv 

PIP . sv 
RESORC . SV 

BOOT. SV 

RXCOPY . SV 

FUTIL .SV 

New Version Number Comment 

system head, capable of 
being run from the device, 
supports 128K words of 
memory 

loads binary and image code 
into fields >7 

uses fields >7 

CCL MEMORY command 
recognizes up to 128K words 
available in system 

works with RL01, RX02, VXAO, 
and new system head 

includes RL01, RX02, and 
VXAO 

includes primary bootstrap 
for RL01, RX02, and VXAO 

formats single or double 
density diskettes, copies 
single density to single 
density and double density 
to double density 

recognizes new core control 
block format for programs in 
extended memory 

(continued on next page) 



Table 1 (Cont.) 
Device Upgrade Kit Modules 

Patches: (to be added with LOAD and SAVE commands) 

Name 

BPAT . BN 
FPAT . BN 

New Version Number 
-- 

Comment. 

Patch for BASIC 

Patch for FORTRAN IV 

Handlers: (to be inserted with BUILD) 

RLSY . BN 
RLO . BN 
RL1. BN 

RL2. BN 

RL3. BN 

RLC . BN 
VXSY . BN 
RXSY 1 . BN 
RXSY2. BN 

RXNS . BN 

RL01 System Handler 

RL01 Non-system Handlers 

This manual assumes that the user is familiar with the material in the 
following documents: 

--- 

OS/8 Handbook (DEC-S8-OSHBA-A-D) 
OS/8 Handbook Update (DEC-S8-OSHBA-A-DN4) 
OS/8 Software Support Manual (DEC-S8-OSSMB-A-D) 
KTÃˆ Memory Manaqement Control User's Guide (EK-KT0 
RL8A Disk Controller Maintenance Manual (EK-RL8A-TM 

7 

VXAO System Handler 

RX01 System Handler 

RX02 System Handler 

RX01-RX02 Non-system Handler 

1.1 Distribution Media 

The OS/8 Device Extensions are distributed on the following media. 

RX02 diskette 
RL01 disk 
RK05 disk 
TD8E DECtape 

1.2 The RESORC Program 

The new RESORC program lists the system and non-system handlers for 
the RX02 and RL01 devices. In addition, it lists a special 
handler -- called VXAO -- that enables you to use the extended memory 
provided by the KT8A as though it were a separate device. 

RESORC now has an overlay structure, enabling a user who buys the 
source program to enter information on user-written handlers. 



1.3 Changes in BASIC and FORTRAN IV for R L 0 1  and RX02 Users 

RL01 and RX02 users must add the following patches to the BASIC and 
FORTRAN IV run-time systems so that these programs recognize and 
properly allocate space in memory for the second page of the system 
handlers. 

To patch the BASIC run-time system, enter the following commands. 

where 

dev is the distribution device 

BPAT.BN is the BASIC patch 

To patch the FORTRAN IV run-time system, enter the following commands. 

where 

dev is the distribution device 

FPAT.BN is the FORTRAN IV patch 

1.4 System-Wide Changes for Users with the KT8A 

KT8A users must ensure that user-written programs and user-written 
handlers do not contain the following combination of instruction 
steps. 

CIF /Change instruction field 
IOT /Any PDP8 IOT instruction 
JMP I /The instruction that does the CIF 

If you enable the KT8A and turn on the interrupts (for example, to run 
OS/8 as a background task under RTS8), the KT8A hardware will return 
to the wrong place on traps between the CIF and JMP I instructions. 

1.5 Changes in PIP for R L 0 1 ,  R X 0 2 ,  and VXAO 

The new-version of PIP recognizes the RL01, RX02, and VXAO devices. 
PIP sets the proper length for directories on the ZERO command and 
determines whether it is dealing with a double-density or 
single-density diskette. 

PIP also recognizes the new Monitor head. If you attempt to use the Y 
option on the old version of PIP to move the new system head, PIP 
responds with the error message 

BAD SYSTEM HEAD 



1.6 The BOOT.SV Program 

The BOOT.SV program now inc ludes  a  primary boo t s t r ap  f o r  RL01, RX02, 
and VXAO. The format i s  

. BOOT 
/dd 

where 

i s  a  l e g a l  OS/8 device s p e c i f i c a t i o n ,  incl.uding R L ,  R X ,  
or  VX. 

1.7 Changes i n  FUTIL 

The new vers ion  of t he  OS/8 f i l e  u t i l i t y  program FUTIL recognizes t h e  
new Core Control  Block format f o r  user-programs i n  extended memory. 
For a  complete d e s c r i p t i o n  of FUTIL, see  the  OS/8 Handbook Update. 

2.0 BOOTSTRAP AND BUILD INSTRUCTIONS 

Since the  Extensions package inc ludes  the  system head, you can 
boo t s t r ap  the  R X 0 1 ,  RX02, RL01, or  RK05 d i s t r i b u t i o n  medium a s  a 
system device.  

Table 2 and Table 3 con ta in  t h e  b o o t s t r a p s  f o r  t h e  RX02 
and RL01 device. The boo t s t r aps  f o r  t h e  PiKO5 d i s k  and 
t h e  TD8E DECtape a r e  included i n  Chapter 1 of t h e  OS/8 
Handbook. 

The new handlers  m u s t  be i n s e r t e d  i n t o  OS/8 with t h e  BUILD program. 
For information on adding handlers  t o  OS/8, see  the  BUILD chapter  i n  
t h e  OS/8 Handbook. 

NOTE 

The console i n s t r u c t i o n s  i n  Tables  2 and 
3 desc r ibe  a  PDP8-A. For o the r  PDP8 
computers, s ee  t h e  OS/8 Handbook. 

Table 2 
RX02  Boots t rap  

1. Pres s  i n  order  t h e  MD and DISP but tons  t o  d i s p l a y  memory d a t a  
i n  t he  o c t a l  readout.  

2 .  Press  i n  order  0  and LXA t o  s e l e c t  memory f i e l d  0. 

3 .  Press  i n  o rder  20 and LA t o  s t a r t  loading i n s t r u c t i o n s  a t  
l o c a t i o n  2 0 .  

- 
(continued on next  page) 



Table 2 (Cont.)  
RXU2 Boots t rap  

4 .  Deposit  t he  following o c t a l  va lues ,  terminat ing each value 
with D NEXT.  

5. Af ter  you have depos i ted  a l l  t h e  va lues ,  p r e s s  0033 and LA t o  
s t a r t  t h e  program a t  l o c a t i o n  33. 

6 .  To s t a r t  t he  boo t s t r ap  program, p r e s s  I N I T  and RUN.  

Table 3  
RL01 Boots t rap  

1. Pres s  i n  order  t h e  MD and DISP but tons  t o  d i s p l a y  memory d a t a  
i n  t h e  o c t a l  readout .  

2 .  P re s s ,  i n  o r d e r ,  0 and LXA t o  s e l e c t  memory f i e l d  0. 

3. P res s ,  i n  o r d e r ,  1 and LA t o  s t a r t  loading i n s t r u c t i o n s  a t  
address  1. 

(continued on next  page) 



T a b l e  3  (Cont . )  
RL01 B o o t s t r a p  

4. D e p o s i t  t h e  o c t a l  v a l u e s  g i v e n  below, f o l l o w i n g  e a c h  v a l u e  
w i t h  D NEXT. 

Address  C o n t e n t s  

5. A f t e r  a l l  v a l u e s  a r e  d e p o s i t e d ,  p r e s s ,  i n  o r d e r ,  0001  and LA 
t o  a l l o w  t h e  program t o  s t a r t  a t  l o c a t i o n  1. 

6.  P r e s s ,  i n  o r d e r ,  I N I T  and RUN t o  s t a r t  t h e  b o o t s t r a p  program. 

The comple te  RX02 and RL01 b o o t s t r a p  programs a r e  l i s t e d  i n  Appendix A 
and B. 

3 .0  THE KT8A MEMORY MANAGEMENT OPTION 

The OS/8 V3D Device  E x t e n s i o n s  p r o v i d e  l i m i t e d  s u p p o r t  f o r  t h e  KT8A 
Memory E x t e n s i o n  and Management O p t i o n ,  which i n c r e a s e s  t h e  amount o f  
a l l o w a b l e  memory i n  PDP8 sys tems  from 32K t o  a  maximum o f  128K words. 

The KT8A s u p p o r t s  a l l  a v a i l a b l e  s i z e s  o f  c o n t i n u o u s  memory from 32K t o  
128K. 

System programs,  d e v i c e s ,  and l a n g u a g e s  t h a t  run  i n  32K under OS/8 
w i l l  a l s o  o p e r a t e  w i t h  t h e  new moni to r .  I n  a d d i t i o n ,  s y s t e m s  w i t h  t h e  
KT8A and 128K s o f t w a r e  s u p p o r t  w i l l  r un  u s e r - w r i t t e n  programs i n  
memory f i e l d s  0 t o  37. OS/8 h i g h - l e v e l  l a n g u a g e s  and sys tem programs,  
however, do  n o t  make u s e  o f  memory g r e a t e r  t h a n  32K words. 



This section describes the OS/8 commands and PAL8 instructions that 
allow you to run user-written programs in fields 0 through 37. In 
addition, it includes a subroutine for finding the amount of memory 
available at run-time and describes a program that enables you to 
chdnge the Core Control Block of a program in complex SAVE operations. 

This section also notes current software restrictions on the use of 
the extended memory. 

For a description of the KT8A device, including operating and 
programming instructions, see the KT8A Memory ~anaqement control 
User ' s Guide (EK-KTO8A-UG-001) . 

3.1 128K Monitor and CCL Commands -- SAVE, ODT, and MEMORY 
The SAVE and ODT monitor commands now support fields 0 to 37. The CCL 
MEMORY command finds the highest field available in hardware up to 
field 37. MEMORY also limits the available fields in software, but 
this feature is currently restricted to 32K. 

NOTE 

The OS/8 Monitor currently requires that 
all user-written programs contain at 
least one segment (1-page minimum) below 
32K. 

3.1.1 The SAVE Command - The SAVE command makes a memory-image file 
of the program currently in memory, assigns it a name, and saves it on 
a device. You can specify areas in memory that you want to save in 
fields from 0 to 37. 

The format of the command, including all optional arguments, is 

SAVE device:file.ex ffnnnn-ffmmmm,ffpppp;ffssss=cccc 

where 

ffnnnn 

f fmmmm 

~ ~ P P P P  

; ffssss 

=cccc 

is a 6-digit octal number representing a field from 0 
to 37 (ff) and the first address of a continuous 
portion of memory you want to save. 

is the final address (in the same field) of the section 
of memory you want to save. 

is a 6-digit octal number representing the field and 
address of one location in memory. If you specify a 
single address on an even-numbered page in the command, 
SAVE writes the entire page on which the location 
occurs. If you specify an odd-numbered page, SAVE also 
saves the preceding page* 

is a 6-digit octal number representing the field and 
starting address of the program you are saving* 

is a 4-digit octal number representing the contents of 
the Job Status Word for the program. (See below.) 



I f  you omit t h e  ex tens ion  on the  f i l e  name, SAVE appends .SV. I f  you 
omit t h e  o the r  arguments, SAVE f i n d s  t h e  l o c a t i o n s  it r e q u i r e s  i n  t h e  
c u r r e n t  Core Control  Block. (For a  d i scuss ion  of t h e  Core Control  
Block, s e e  the  OS/8 Handbook and t h e  OS/8 Software Support Manual.) 

The SAVE command p laces  t h e  fol lowing r e s t r i c t i o n  on arguments i n  t h e  
command 1 i ne  . 

You m u s t  spec i fy  t h e  output  dev ice*  SAVE does not  d e f a u l t  t o  
DSK 

a The f i r s t  and l a s t  l o c a t i o n  of a  segment i n  memory 
(ffnnnn-ffmmmm) t h a t  you wish t o  SAVE must both e x i s t  i n  t h e  
same f i e l d .  You may not  c r o s s  f i e l d  boundaries.  I n  t h e  
following example, both e n t r i e s  s p e c i f y  f i e l d  22. 

a Wheh you spec i fy  an a r e a  on a  page, SAVE t a k e s  t h e  e n t i r e  
page. I f  you c a l l  f o r  another  p a r t  of t h a t  page i n  t h e  same 
command l i n e ,  SAVE sends a  BAD ARGS e r r o r  message t o  t h e  
te rminal  informing you t h a t  i t  has  a l r eady  saved t h e  page. 

The f i r s t  argument w r i t e s  l o c a t i o n s  77 t o  1 2 2  i n  f i e l d  12 on 
t o  R X A l  and c a l l s  t h e  f i l e  FL0P.SV. The second argument, 
which s p e c i f i e s  l o c a t i o n s  on t h e  same page, produces t h e  e r r o r  
message 

Do not  SAVE l o c a t i o n s  7600-7777 i n  f i e l d s  0 ,  1, and 2. The 
r e s i d e n t  Monitor code r e s i d e s  i n  these  a r e a s  of memory. To 
avoid acc iden t ly  des t roying  a  po r t ion  of t h e  Monitor, r e s t r i c t  
SAVE opera t ions  involving 7600 t o  f i e l d s  above 2. 

a I f  you s p e c i f y  an address  on an odd-numbered page, SAVE can 
save i t  only  i f  i t  a l s o  saves  t h e  preceding page. The system 
does t h i s  au tomat ica l ly .  

I f  you w i s h  t o  spec i fy  more l o c a t i o n s  i n  a  SAVE command than you can 
f i t  i n  a  s i n g l e  command l i n e ,  use t h e  SAVECB program descr ibed  i n  
Sec t ion  3.5. 

NOTE 

The Monitor START command c u r r e n t l y  
accep t s  f i e l d  s p e c i f i c a t i o n s  i n  t h e  
range of 0  t o  7  only*  

3.1.2 The ODT Command - ODT accep t s  and r e t u r n s  6 -d ig i t  addresses  i n  
t h e  fol lowing commands. 

where 

Â £  is  a f i e l d  from 0  t o  37 
nnnn is a l o c a t i o n  



The D and F command allow you to specify fields in the range of 0 to 
37- To indicate the first eight fields! type a single octal digit 
(0-7). Note that this is a change from previous versions of ODTf 
which required you to enter field specifications as multiples of 10 
(for example, field 2 as 20). Table 4 summarizes all of the OS/8 128K 
ODT commandsm For complete information on ODTf see the chapter on the 
ODT program in the 0 ~ / 8  Handbook- 

Table 4 
128K ODT Command summary 

Command 

nnnn; 

RETURN key 

LINE FEED key 

uparrow or 
circumflex 

Operation 

Open location ffnnnn! where ff is a field from 0 
to 37. ODT displays the contents of the 
locationf prints a space! and waits for you to 
enter a new value for the location or close the 
locationm If you omit fff ODT assumes field 0. 

Reopen the most recently opened location- 

Deposit nnnn in the currently opened locationf 
close the location! and open the next location 
in the sequence for modificationm The semicolon 
( ; )  lets you deposit a series of octal values in 
sequential locationsm To skip locations in the 
sequence! type a semicolon for each location you 
wish to leave unchanged- 

Close the currently open location- 

Close the currently open locationf open the next 
location in the sequence for modification, and 
display its contents. 

Open the current location plus n and display the 
contents 

Open the current location minus n and display 
the contents- 

Close the location! read its contents as a 
memory-reference instruction and open the 
location it points tof displaying its contents- 

ODT makes no distinction between 
instruction op-codes when you use this 
command. It treats all op-codes as 
memory-reference instructionsm 

Take care when you use this command with 
indirectly referenced auto- index 
registers- If you use the command in 
this wayf the contents of the auto-index 
register is incremented by one- Check 
to see that the register contains the 
proper value before proceeding- 

(continued on next page) 



Table 4 (Cont.) 
128K ODT Command Summary 

Command 

(unde r l ine )  

CTRL/O 

DELETE key 

Operat ion 

Close the  c u r r e n t  l o c a t i o n f  read t h e  c o n t e n t s  a s  
a  twelve-bi t  addres s I  and open t h a t  l o c a t i o n  f o r  
mod i f i ca t ion f  d i sp lay ing  i t s  con ten t s .  

Es t ab l i sh  a  breakpoint  a t  l o c a t i o n  ffnnnn,  where 
f f  i n d i c a t e s  a  f i e l d  from 0  t o  37. ODT pe rmi t s  
only one breakpoin t  a t  a  time. 

Transfer  c o n t r o l  of t h e  program t o  l o c a t i o n  
f fnnnnf  where t h e  f i r s t  two d i g i t s  ( f f )  
r ep resen t  a  memory f i e l d .  

Remove the  b reakpo in t I  i f  one e x i s t s .  

Open f o r  modif ica t ion  t h e  l o c a t i o n  i n  which ODT 
s to red  t h e  con ten t s  of t h e  accumulator when it 
encountered t h e  breakpoin t .  

Open f o r  modif ica t ion  the  l o c a t i o n  i n  which ODT 
s to red  t h e  con ten t s  of t h e  Link when i t  
encountered t h e  l a s t  breakpoint .  

Open t h e  Search Mask l o c a t i o n f  i n i t i a l l y  s e t  t o  
7777. To change t h e  Search Maskf type a  new 
value i n t o  t h e  l o c a t i o n .  

Open t h e  lower sea rch - l imi t  l o c a t i o n .  Type i n  
t h e  l o c a t i o n  ( four  o c t a l  d i g i t s )  where t h e  
search  w i l l  t e rminate .  

Open t h e  upper sea rch - l imi t  l o c a t i o n .  Type i n  
t h e  l o c a t i o n  ( fou r  o c t a l  d i g i t s )  where t h e  
search  w i l l  t e rminate .  

Search t h e  po r t ion  of memory def ined  by t h e  
upper and lower l i m i t s  f o r  t he  o c t a l  va lue  nnnn. 
The search  must be r e s t r i c t e d  t o  a  s i n g l e  memory 
f i e l d .  See t h e  F command. 

Open f o r  modif ica t ion  the  l o c a t i o n  con ta in ing  
t h e  d a t a  f i e l d  (0 t o  37) t h a t  was i n  e f f e c t  a t  
t h e  l a s t  breakpoin t .  To change the  f i e l d f  e n t e r  
a  number from 0  t o  37. 

Open f o r  modif ica t ion  t h e  word conta in ing  t h e  
f i e l d  ( 0  t o  37) used by ODT i n  t h e  l a s t  W o r  
uparrow command ( sea rch  o r  i n d i r e c t  address ing)  
or  i n  t h e  l a s t  b reakpo in t f  depending on which 
occurred most r ecen t ly .  To modify t h i s  
l o c a t i o n f  e n t e r  a  number from 0  t o  37. 

I n t e r r u p t  a  lengthy  sea rch  ou tpu t  and w a i t  f o r  
t h e  next  QDT command. 

Cancel a  number p rev ious ly  typed,  up t o  t h e  
l a s t  non-numeric c h a r a c t e r  en te red .  ODT responds 
wi th  a ques t ion  markI a f t e r  which you e n t e r  t h e  
c o r r e c t  l o c a t i o n .  



3.1.3 The CCL Memory Command - The MEMORY command f i n d s  t h e  h i g h e s t  
f i e l d  a v a i l a b l e  i n  h a r d w a r e  up t o  f i e l d  37.  I t  a l s o  l i m i t s  t h e  
a v a i l a b l e  f i e l d s  i n  s o f t w a r e ,  b u t  t h i s  f e a t u r e  is c u r r e n t l y  r e s t r i c t e d  
t o  32K words .  

The f o r m a t  o f  t h e  command is 

MEMORY 

MEMORY nn 

where  

nn i s  a n  o c t a l  number i n  t h e  r a n g e  o f  0 t o  37 r e p r e s e n t i n g  
t h e  number o f  4 K  f i e l d s  a v a i l a b l e  t o  OS/8. 

T a b l e  5 l i s ts  a l l  t h e  v a l u e s  o f  n  (memory f i e l d s  i n  o c t a l )  and t h e  
c o r r e s p o n d i n g  memory-size.  

T a b l e  5 
F i e l d  S p e c i f i c a t i o n s  f o r  128K MEMORY Command 

Words o f  Memory 

a l l  a v a i l a b l e  memory 
8K 
12K 
16K 
20K 
24K 
28K 
32K 

To l i m i t  memory, e n t e r  t h e  h i g h e s t  f i l e  you want  t o  make a v a i l a b l e  t o  
OS/8 i n  t h e  command l i n e .  Fo r  example ,  t h e  f o l l o w i n g  command l i m i t s  
t h e  a v a i l a b l e  memory t o  16K words .  

To f i n d  t h e  amount  o f  memory t h a t  OS/8 is u s i n g ,  t y p e  t h e  command w i t h  
no  argumen t . 

1% O F  3 2 K  MEMORY 

I n  t h i s  e x a m p l e ,  MEMORY p r i n t s  t h e  i n f o r m a t i o n  t h a t  a 32K s y s t e m  h a s  
been  l i m i t e d  t o  12K words .  

MEMORY c a u s e d  t h e  e x e c u t i o n  o f  t h e  CCL.SV program.  

The f o l l o w i n g  PAL8 i n s t r u c t i o n s  a c c e p t  f i e l d  s p e c i f i c a t i o n s  i n  t h e  
r a n g e  o f  0 t o  3 7 ,  p e r m i t t i n g  you t o  r u n  p r o g r a m s  i n  a r e a s  a b o v e  32K. 



3 . 2 . 1  T h e  FIELD P s e u d o - O p e r a t o r  - T h e  p s e u d o - o p  FIELD i n s t r u c t s  PAL8 
t o  o u t p u t  a  f i e l d  s e t t i n g  so t h a t  i t  c a n  r e c o g n i z e  more t h a n  o n e  
memory f i e l d .  

T h e  f o r m a t  o f  t h i s  p s e u d o - o p  i s  

FIELD f f  

w h e r e  

f f i s  a n  i n t e g e r ,  a p r e v i o u s l y  d e f i n e d  s y m b o l ,  o r  a n  
e x p r e s s i o n  i n  t h e  r a n g e  0  t o  3 7 .  

FIELD c a u s e s  t h e  PAL8 a s s e m b l e r  t o  o u t p u t  a  f i e l d  s e t t i n g  f r o m  0 t o  3 7  
d u r i n g  t h e  s e c o n d  p a s s  o f  a s s e m b l y .  T h i s  s e t t i n g ,  w h i c h  a p p e a r s  a s  
t h e  h i g h - o r d e r  b i t s  o f  t h e  l o c a t i o n  c o u n t e r  i n  t h e  p r o g r a m  l i s t i n g ,  
t e l l s  t h e  ABSLDR w h i c h  f i e l d  t o  l o a d  i n f o r m a t i o n  i n t o .  

F o r  e x a m p l e ,  t h e  f o l l o w i n g  FIELD p s e u d o - o p  s p e c i f i e s  memory f i e l d  2 6 .  
T h e  n e x t  l i n e  sets t h e  l o c a t i o n  c o u n t e r  t o  b e g i n  a t  4 0 0 .  N o t e  t h a t  
t h e  FIELD i n s t r u c t i o n  m u s t  p r e c e d e  t h e  s t a r t i n g  l o c a t i o n .  

FIELD 26 /CORRECT EIXAMPLE 
*400 

T h e  f o l l o w i n g  e x a m p l e  i s  i n c o r r e c t  a n d  w i l l  n o t  g e n e r a t e  t h e  c o d e  y o u  
w a n t .  

*400 /INCORRECT E.:XAMF'LE: 
FIELD 26 

3 . 2 . 2  S p e c i f y i n g  Data a n d  I n s t r u c t i o n  F i e l d s  -- CDF a n d  C I F  - T h e  CDF 
a n d  C I F  i n s t r u c t i o n s  l e t  y o u  s p e c i f y  f i e l d  0  t o  3 7  a s  da ta  a n d  
i n s t r u c t i o n  f i e l d s .  E n t e r i n g  t h e  a r g u m e n t  r e q u i r e s  k n o w l e d g e  o f  t h e  
b i t  a r r a n g e m e n t  o f  t h e s e  t w o  i n s t r u c t i o n s .  

A CDE B 
CDF 6 2 0 1  1 1 0  0 1 0  0 0 0  0 0 1  

C I F  6 2 0 2  1 1 0  0 1 0  000  0 1 0  

B i t s  A CDE B i n d i c a t e  t h e  d a t a  o r  i n s t r u c t i o n  f i e l d  t h a t  t h e  p r o g r a m  
w i l l  jump t o  a t  t h e  n e x t  i n d i r e c t  JMP or  JMS. ( T h e  p o s i t i o n i n g  o f  
ABCDE i s  e c c e n t r i c  a s  ACDEB m a i n t a i n s  c o m p a t i b i l i t y  b e t w e e n  KT8A a n d  
e x i s t i n g  32K s y s t e m s . )  

To  s p e c i f y  a  f i e l d  f r o m  0  t o  7 ,  y o u  u s e  b i t s  CDE o n l y .  T h e  f o r m a t  o f  
t h e  i n s t r u c t i o n  i s  

CDF or  C I F  no 

w h e r e  

no is a n  o c t a l  number  t h a t  PAL8 O R s  w i t h  t h e  i n s t r u c t i o n  
code 

n  is a n  o c t a l  d i g i t  f r o m  0  t o  7  ( b i t s  CDE)  



For  e x a m p l e ,  t h i s  i n s t r u c t i o n  

s p e c i f i e s  f i e l d  6 by c a u s i n g  PAL8 t o  d o  t h e  f o l l o w i n g  OR. 

A CDE B 
I n s t r u c t i o n  c o d e  6201  1 1 0  010 000 0 0 1  
Argument  60  000  000 1 1 0  000 

To s p e c i f y  a  f i e l d  from 1 0  t o  1 7 ,  u s e  b i t s  CDE and  set b i t  B o  The 
f o r m a t  o f  t h e  i n s t r u c t i o n  is 

CDF o r  CIF n4 

where  

n4 is a n  o c t a l  number t h a t  PAL8 O R s  w i t h  t h e  i n s t r u c t i o n  
c o d e  

n  is a n  o c t a l  v a l u e  from 0 t o  7  ( b i t s  CDE) 

4 is a n  o c t a l  v a l u e  i n d i c a t i n g  a f i e l d  r a n g e  o f  1 0  t o  1 7  
(se ts  b i t  B) 

For  e x a m p l e ,  t h i s  i n s t r u c t i o n  

i n d i c a t e s  f i e l d  1 6 .  

Keep i n  mind t h a t  t o  c a l l  f o r  f i e l d s  a b o v e  f i e l d  7  ( a b o v e  32K) w i t h  
CDF and  CIF,  you  must  f i r s t  l o a d  t h e  KT8A Ex tended  Mode R e g i s t e r  w i t h  
t h e  LXM i n s t r u c t i o n .  Fo r  e x a m p l e ,  t h e  f o l l o w i n g  c o d e  d e p o s i t s  (7777 
i n  f i e l d  1 2 ,  l o c a t i o n  l U O O Ã  

L X M  
CDF 24 
TAD (7777 
DCA I (1000 

To s p e c i f y  a  f i e l d  from 20 t o  2 7 ,  u s e  b i t s  CDE and  set  b i t  A. The 
f o r m a t  i s  

CDF o r  CIF I n 0  

where  

I n 0  is a n  o c t a l  number t h a t  PAL8 O R s  w i t h  t h e  i n s t r u c t i o n  

1 is a n  o c t a l  v a l u e  i n d i c a t i n g  f i e l d  r a n g e  20 t o  27 ( se t s  
A )  

n  i s  a  v a l u e  from 0 t o  7  ( b i t s  CDE)  

Fo r  e x a m p l e ,  t h i s  i n s t r u c t i o n  

CDF I60 

i n d i c a t e s  f i e l d  2 6 .  



To s p e c i f y  a  f i e l d  from 30 t o  3 7 ,  u s e  b i t s  CDE and  s e t  b i t  A and  B. 
The f o r m a t  is 

CDF o r  CIF l n 4  

where  

l n 4  i s  a n  o c t a l  number t h a t  PAL8 ORS w i t h  t h e  i n s t r u c t i o n  

1.. .4  a r e  o c t a l  v a l u e s  i n d i c a t i n g  a  f i e l d  r a n g e  o f  30 t o  37  
( se t  b i t s  A and  B) 

n  i s  a n  o c t a l  d i g i t  i n  t h e  r a n g e  0  t o  7  ( b i t s  CDE) 

For example ,  t h i s  i n s t r u c t i o n  

s p e c i f i e s  f i e l d  36 

One way t o  a v o i d  c o n f u s i o n  w i t h  t h i s  u n u s u a l  b i t  c o n f i g u r a t i o n  i s  t o  
d e f i n e  h i g h  f i e l d s  w i t h  c o n v e n i e n t  mnemonics. Fo r  example :  

3 .2 .3  The ABSLDR - The ABSLDR w i l l  l o a d  i n f o r m a t i o n  i n t o  a n y  f i e l d  
from 0 t o  37  t h a t  you s p e c i f y  i n  t h e  FIELD pseudo-op.  However, t h e  
ABSLDR o p t i o n  /n  is r e s t r i c t e d  t o  f i e l d s  0  t o  7  o n l y .  

The = f f n n n n  o p t i o n  se t s  t h e  s t a r t i n g  a d d r e s s  o f  t h e  p rog ram i n  memory 
t o  f f n n n n ,  whe re  f f  is a  f i e l d  from 0  t o  37  and nnnn i s  a l o c a t i o n .  
I f  you o m i t  t h e  o p t i o n  o r  s p e c i f y  0 ,  t h e  ABSLDR i n s e r t s  a s t a r t i n g  
a d d r e s s  o f  0200 i n  f i e l d  0 .  

3.3 Determining Memory-Size at Run-Time 

I t  i s  f r e q u e n t l y  h e l p f u l  t o  know t h e  amount  o f  memory c u r r e n t l y  
a v a i l a b l e  t o  t h e  program you a r e  r u n n i n g .  The s u b - r o u t i n e  i n  F i g u r e  1 
d e t e r m i n e s  t h e  amount  o f  memory a v a i l a b l e  i n  a  128K s y s t e m  a t  
run - t ime .  The program r e t u r n s  a v a l u e  i n  t h e  r a n g e  o f  0  t o  40 t o  
i n d i c a t e  t h e  f i r s t  n o n - e x i s t e n t  f i e l d  i n  t h e  s y s t e m .  

To u s e  t h i s  r o u t i n e  above  32K, you must  f i r s t  l o a d  t h e  Ex tended  Mode 
R e g i s t e r  w i t h  t h e  LXM i n s t r u c t i o n .  For  c o m p l e t e  i n f o r m a t i o n  o n  t h e  
Ex tended  Mode R e g i s t e r ,  see t h e  KT8A Memory Management C o n t r o l  U s e r ' s  
Gu ide .  



/SUBROUTINE T O  DETERMINE MEMORY S I Z E  PAL8-V1OA 0 4 - A U G - 7 8  

/SUBROUTINE T O  DETERMINE MEMORY S I Z E  

/ T H I S  S U B R O U T I N E  WORKS ON ANY P D P - 8  FAMILY 
/COMPUTER. THE VALUE,  FROM 1 T O  4 0  O C T A L ,  
/OF THE F I R S T  NON-EXISTENT MEMORY F I E L D  IS  
/RETURNED I N  THE AC.  

/NOTE -- T H I S  R O U T I N E  MUST BE PLACED I N  F I E L D  0 

C O R E ,  0 
CLA C L L  

C O R 0 ,  C D F  U 
TAD CORS I Z 
AND C O R 3 7  
C L L  RTR 
RTR 
BSW 
S Z L  
TAD C 4  
AND COREX 
DC A . + 1  

C O R 1 ,  C D F  
TAD I CORLOC 

C O R 2 ,  NOP 
DCA C O R 1  
TAD C O R 2  
DCA I CORLOC 

C O R 3 7 ,  3 7  
TAD I CORLOC 

CORX, 7 4 U 0  
TAD CORX 
TAD CORV 
S Z A  CLA 
J M P  COREX 
TAD . C O R l  
DCA I CORLOC 
I S Z  C O R S I Z  
J M P  CORO 

COREX,  C D F  
TAD C O R S I Z  
JMP I CORE 

CORLOC, CORX 
CORV,  1 4 U U  
C O R S I Z ,  1 
c 4 ,  4 

/ (NEEDED FOR P D P - 8 L )  
/ G E T  F I E L D  T O  T E S T  
/MASK U S E F U L  B I T S  
/TRANSFORMS 
/ " 3 7 "  T O  " 1 7 4 "  
/FOR C D F  

/ S E T  UP C D F  T O  F I E L D  
/CDF I S  P R O C E S S E D  HERE 
/SAVE CURRENT CONTENTS 
( H A C K  FOR PDP-8  I) 

1'7000 I S  A "GOOD" PATTERN 

/ (HACK FOR P D P - 8 .  , NO-OP) 
/TRY T O  READ BACK 7 0 0 0  
/ (HACK FOR P D P - 8 . ,  NO-OP) 
/GUARD A G A I N S T  "WRAP-AROUND'' 
/TAD ( 1 4 0 0 )  

/NON-EXISTENT F I E L D  E X I T  
/RESTORE CONTENTS DESTROYED 

/TRY NEXT HIGHER F I E L D  

/LEAVE WITH DATA F I E L D  0 
/ 1 S T  NON-EXISTENT F I E L D  

/ADDRESS T O  T E S T  I N  EACH F I E L D  
/ 7 U U U + 7 4 U O + 1 4 0 0 = 0  
/CURRENT F I E L D  TO T E S T  

F i g u r e  1 Memory-Size S u b r o u t i n e  

3 . 4  The VXAO Extended-Memory Device 

The VXAO d e v i c e  h a n d l e r  e n a b l e s  you t o  u s e  t h e  ex tended  memory 
p r o v i d e d  by t h e  KT8A a s  though i t  were a  s e p a r a t e  d e v i c e .  You c a l l  
VXAO i n  t h e  same way t h a t  you c a l l  any sys tem d e v i c e .  For example ,  
t h i s  command 

c o p i e s  a  program c a l l e d  SAMPLE i n t o  an a r e a  o f  memory above 32K words.  

The VXAO d e v i c e  p r o v i d e s  h i g h  speed 1/0 f o r  u s e r s  w i t h  d i s k e t t e s  o r  
u s e r s  who want t h e  pe r fo rmance  o f  a  f ixed-head d i s k  t y p e  o f  s t o r a g e  
d e v i c e .  



3.5 The SAVECB Program 

SAVECB is  a demonstrat ion program t h a t  enables  you t o  a l t e r  t h e  
c o n t e n t s  of a program's Core Control  Block. You w i l l  f i n d  t h i s  
r o u t i n e  use fu l  i n  a SAVE with arguments involving more f i e l d s  i n  
memory than you can s p e c i f y  i n  a s i n g l e  SAVE command l i n e .  Th i s  i s  
l i k e l y  t o  happen i n  systems w i t h  128K words of memory, s i n c e  t h e  
number of f i e l d s  you may w i s h  t o  s p e c i f y  i n c r e a s e s  from 10 t o  4 0  
( o c t a l )  . 
The format f o r  summoning SAVECB is  

R SAVECB 
* fi.le.SV 

where 

f i le .SV is  t h e  name of program whose CCB you want t o  
change 

SAVECB responds with a number s i g n  ( # )  t o  i n d i c a t e  t h a t  i t  is ready t o  
accept  one of t h e  fol lowing commands. 

TYPE d i s p l a y s  co re  c o n t r o l  block of f i le .SV 

Affmmmm- f fnnnn adds segment t o  CCB 

Sffmmmm-ffnnnn s u b t r a c t s  segment from CCB 

To e x i t  from t h e  program, type 

This  w r i t e s  t h e  updated Core Control  Block onto t h e  system a r e a  of t h e  
device .  I n  order  t o  change t h e  program's CCB, you must load t h e  
program with t h e  R command ( typ ing  CTRL/C t o  a b o r t  execut ion)  and then 
c r e a t e  a memory-image f i l e  with SAVE. 

For example, assume you want t o  save segments of program FLOP.SV a s  a 
memory-image f i l e  c a l l e d  FLAP.SV. F i r s t ,  you modify t h e  CCB with 
SAVECB . 

SAVECB responds with a number s i g n  ( # ) .  To inspec t  t h e  CCB of your 
program, type 

SAVECB d i s p l a y s  t h e  s t a r t i n g  l o c a t i o n  of t h e  program, i ts  Job S t a t u s  
Word, and t h e  segments i n  memory t h a t  i t  uses.  

START=0000 JSW:.-:2000 

CORE SEGMENTS: 

040200-040377~020200-020377~016400-017377~000000-007577 

To add segments t o  t h e  CCB, e n t e r  them a f t e r  t h e  prompt. 

#A30200--30600~40600-40777 - 



Now examine the CCB again. 

To place this core control block in the system area on the device, 
type @ after the prompt* 

To make a memory-image file of the segments specified in the CCB run 
FLOP.SV with the R command aborting execution with CTRL/C. Then save 
the segments under the new name with a SAVE command without arguments. 

t R F Y I  ... OP t SV 
" c  
S A V E  FLAP t SU 

To change a segment, first subtract the entire segment with the S 
command. Then enter the altered version with the A command. 

4.0 THE RX02 DUAL-DENSITY DISKETTE 

The OS/8 V3D Device Extensions include system and non-system handlers 
for RX01 and RX02, the devices for single-density and double-density 
diskettes. The new handlers run on both RX01 and RX02 hardware. 

NOTE 

The old OS/8 handlers, including 
BOOT/RX, will not run on RX02. 

An RX02 with a single-density 
hardware switch set is identical to 
an RX01. 

4.1 RX02 Device Names 

To specify an RX02 diskette in an OS/8 command line, enter the same 
device names you use for RX01. OS/8 recognizes the following 
permanent names. 

DSK Default output device, usually same as SYS 

SY S System device, usually the diskette in drive 0 

RXAO The diskette in drive 0 

RXA1 The diskette in drive 1 



SYS i s  most  a c c u r a t e l y  d e f i n e d  a s  t h e  d e v i c e  t h a t  you h a v e  
b o o t s t r a p p e d .  T h i s  is u s u a l l y  t h e  d e v i c e  i n  d r i v e  0 .  However, t h e  
h a r d w a r e  w i l l  a l s o  b o o t s t r a p  a  d e v i c e  i n  d r i v e  1, making SYS and DSK 
e q u i v a l e n t  t o  RXA1.  The pe rmanen t  names RXAO and R X A l  r ema in  
unchanged.  

4 .2  F o r m a t t i n g  D i s k e t t e s  f o r  RX02 

D i s k e t t e s  a r r i v e  from t h e  f a c t o r y  a l r e a d y  f o r m a t t e d  f o r  u s e  i n  a  
s i n g l e - d e n s i t y  RX01 d r i v e .  To f o r m a t  them f o r  RX02, u s e  t h e  RXCOPY 
program w i t h  t h e  /D o p t i o n ,  s p e c i f y i n g  t h e  d i s k e t t e  you want  t o  
r e - f o r m a t  a s  a n  o u t p u t  d e v i c e .  ( I f  you e n t e r  a  d e v i c e  by i t s e l f  i n  
t h e  command l i n e ,  RXCOPY c o n s i d e r s  i t  t o  b e  a n  o u t p u t  d e v i c e . )  

D i s k e t t e s  f o r m a t t e d  f o r  t h e  RX02 d e v i c e  c o n t a i n  981 b l o c k s  ( b e s i d e s  
t h e  d i r e c t o r y )  i n  a  1 2 - b i t  mode. 

4 . 3  RX01 and  RX02 C o m p a t i b i l i t y  

A d o u b l e - d e n s i t y  s y s t e m  d i s k e t t e  r u n s  o n l y  on  a n  RX02 
d o u b l e - d e n s i t y  d r i v e .  S i m i l a r l y ,  a  s i n g l e - d e n s i t y  SYS 
r e q u i r e s  a n  RX01 d r i v e .  

RX02 a c c e p t s  b o t h  s i n g l e - d e n s i t y  and d o u b l e - d e n s i t y  non-system 
d i s k e t t e s .  The non-system h a n d l e r  d e t e r m i n e s  which  k i n d  o f  
d e v i c e  i t  i s  d e a l i n g  w i t h  and p r o c e e d s  a c c o r d i n g l y .  

R X U 1  ha rdware  a c c e p t s  o n l y  d i s k e t t e s  f o r m a t t e d  f o r  
s i n g l e - d e n s i t y  u s e .  

NOTE 

I f  you p l a c e  an  RX02 d i s k e t t e  on an  RX01 
d r i v e ,  you c a n  c u r r e n t l y  w r i t e  t o  i t  
w i t h o u t  p r o d u c i n g  a n  e r r o r  message .  
Avoid t h i s  p r o c e d u r e ,  a s  i t  r e s u l t s  i n  a  
' m i x e d "  d i s k e t t - e .  

T a b l e  6 m a t c h e s  s i n g l e - d e n s i t y  and d o u b l e - d e n s i t y  d i s k e t t e s  -- b o t h  
s y s t e m  and non-system -- w i t h  t h e  d r i v e s  t h a t  t h e y  r u n  o n .  

T a b l e  6 
RXU1-RXU2 C o m p a t i b i l i t y  

S i n g l e - d e n s i t y  Sys tem 

D o u b l e - d e n s i t y  Sys tem 

S i n g l e  d e n s i t y  Double d e n s i t y  

x 

x 

x x 

x 
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Table 8  
OS/8 Double Densi ty  D i s k e t t e  I n t e r l e a v e  Scheme 

OS/8 Logica l  Block ( o c t a l )  D i s k e t t e  S e c t o r s  (Track/sec to~--dec imal )  
- 

OS/8 does n o t  use Track O f  and you cannot  a c c e s s  i t  i n  t h e  12 -b i t  
mode. 

4 . 5  Using RXCOPY with RX02 

RXCOPY c o p i e s  both s i n g l e - d e n s i t y  and double-densi ty  d i s k e t a t e s  on RXO2 
d r i v e s .  I f  t h e  ou tpu t  d i s k e t t e  does  n o t  match t h e  i npu t  d i s k e t t e !  
RXCOPY w i l l  re-format i t  t o  t h e  proper  d e n s i t y .  

I n  d e f a u l t  mode! RXCOPY compares t h e  two d i s k e t t e s  f o r  i d e n t i c a l  
c o n t e n t s  be fo re  i t  makes a  copy. For a  qu icker  t r a n s f e r !  use t h e  /N 
opt ion!  which i n h i b i t s  t h e  comparison. 

For double-densi ty  t r a n s f e r s  involv ing  a  comparison of  conten ts !  
RXCOPY w i l l  use 16K words of  memory i f  i t  is a v a i l a b l e  on t h e  system 
f o r  f a s t e r  ope ra t i on .  I f  p o s s i b l e f  use t h e  MEMORY command *to provide  
t h e  necessary  memory. 



4.5.1 Formatt ing D i s k e t t e s  w i th  MCOPY - RXCOPY wi th  t h e  /S and /D 
o p t i o n  formats  d i s k e t t e s  f o r  s i n g l e - d e n s i t y  o r  double-dens i ty  use.  To 
format a  d i s k e t t e f  e n t e r  it by i t s e l f  i n  t h e  command l i n e f  fol lowed by 
t h e  op t ion .  (RXCOPY c o n s i d e r s  a  d e v i c e  en t e r ed  by i t s e l f  t o  be an 
ou tpu t  dev i ce . )  

For examplef t h e  fo l lowing  command sequence re-formats  t h e  d i s k e t t e  i n  
d r i v e  1 from s ing l e -dens i ty  t o  double-dens i ty .  

To change i t  back t o  s i n g l e - d e n s i t y f  t ype  

RXCOPY Opt ions  - RXCOPY p rov ides  t h e  fo l lowing  o p t i o n s .  

RXCOPY pauses  and w a i t s  f o r  user  response b e f o r e  and 
a f t e r  t r a n s f e r s .  To cont inue!  type  Y. 

RXCOPY t r a n s f e r s  t h e  c o n t e n t s  of  one d i s k e t t e  t o  another  
bu t  does  n o t  check f o r  i d e n t i c a l  c o n t e n t s .  

RXCOPY checks bo th  d i s k e t t e s  f o r  i d e n t i c a l  c o n t e n t s  and 
l i s t s  t h e  a r e a s  t h a t  do n o t  match bu t  performs no 
t r a n s f e r .  

RXCOPY r e a d s  eve ry  block on t h e  i npu t  dev i ce  and l is ts  
bad s e c t o r s  bu t  performs no t r a n s f e r .  

RXCOPY p r i n t s  i t s  c u r r e n t  v e r s i o n  number. 

RXCOPY formats  t h e  d i s k e t t e  s p e c i f i e d  a s  an o u t p u t  d e v i c e  
t o  s ing l e -dens i ty .  

RXCOPY formats  t h e  d i s k e t t e  s p e c i f i e d  f o r  ou tpu t  t o  
double-densi ty .  

Th i s  o p t i o n  i s  e q u i v a l e n t  t o  d e f a u l t  copy and match. 

5.U THE F & O l  D I S K  

T h i s  s e c t i o n  d e s c r i b e s v t h e  boo t ing f  fo rma t t i ng  and b u i l d i n g  of t h e  
R L O l  d i s k  pack wi th  t h e  OS/8 Opera t ing  Systemf us ing  t h e  R L O l  OS/8 
so f tware  suppor t  package. 

The RLOl d i s k  pack -- a  h igh-dens i ty  mass s t o r a g e  d e v i c e  -- u t i l i z e s  
bad-block mapping. Bad b locks  occur  du r ing  t h e  manufacture of  d i s k s  
o r  deve lop  a s  a  r e s u l t  of use and age. Bad b locks  t h a t  a r e  p r e s e n t  
a f t e r  manufacture a r e  recorded i n  f ac to ry -wr i t t en  l is ts .  Each d i s k  
p r e s e r v e s  i t s  own i n d i v i d u a l  l is t .  The RLFRMT fo rma t t e r  program 
d e t e c t s  and l i s ts  new bad b locks  t h a t  occur du r ing  d i s k  o p e r a t i o n  i n  
t h e  f i e l d .  Each R L O l  d i s k  mainetains  up t o  4 5  bad blocks;  t h i s  a l l ows  
t h e  l i f e  of  t h e  d i s k  t o  be prolonged a s  a  mass s t o r a g e  dev ice .  

The RLOl  r e q u i r e s  a  PDP-8AfEfF o r  M wi th  a t  l e a s t  12K of memory. 
Non-omnibus PDP-8 fami ly  computers a r e  no t  hardware-compatible wi th  
t h e  R L O l .  



System and non-system R L O l  h a n d l e r s  a r e  s t a n d a r d  two-page OS/8 
h a n d l e r s *  Two-page h a n d l e r s  r e q u i r e  12K of  memory because  t h e  second 
page o f  t h e  h a n d l e r  r e s i d e s  i n  t h e  l a s t  page o f  f i e l d  2 .  

BATCH may be  run  u s i n g  R L O l  d i s k s f  even on a  sys tem w i t h  12K words  o f  
memory. Howeverf d i s k  f o r m a t t i n g  c a n n o t  be  done under BATCH. 

T h i s  s e c t i o n  i n c l u d e s  a  sys tem d e s c r i p t i o n f  d e t a i l i n g  d i s k f  RL8A 
c o n t r o l l e r  and s o f t w a r e  f o r m a t s .  I n  a d d i t i o n f  it c o n t a i n s  b o o t s t r a p  
p r o c e d u r e s  and o p e r a t i n g  i n s t r u c t i o n s f  i n c l u d i n g  a  d e t a i l e d  
p r e s e n t a t i o n  o f  messages  t h a t  a r e  g e n e r a t e d  d u r i n g  d i s k  f o r m a t t i n g .  

5 .1  System D e s c r i p t i o n  

The RLOl  d i s k  pack h a s  t h r e e  l o g i c a l  " d e v i c e s "  t h a t  a r e  d e s i g n a t e d  a s  
Device  A f  Device  B and Device  C.  F i g u r e  2-1 shows d e v i c e  d e s i g n a t i o n  
on an RLOl d i s k .  

The OS/8 Device  E x t e n s i o n s  p r o v i d e  f o r  t h e  s t a n d a r d  OS/8 System and 
Non-System 110 t r a n s f e r  of  1 t o  32  ( d e c i m a l )  memory p a g e s  t o  o r  from 
any one  o f  t h r e e  R L O l  "dev ices1 ' .  The l ' dev ices l l  a r e  l o c a t e d  on any one 
of f o u r  R L O l  d i s k  d r i v e s .  

D i s k  d a t a - s p a c e  c o n s i s t s  o f  777 ( o c t a l )  t r a c k s .  A s  shown i n  F i g u r e  2 f  
d a t a  on a  s i n g l e  t r a c k  i s  made up o f  40 e q u a l  l e n g t h  s e c t o r s  numbered 
0  t h r o u g h  47 ( o c t a l )  . T h i s  r e s u l t s  i n  20 ( d e c i m a l )  b l o c k s  f o u r  
a s s i g n e d  t o  Device C and 16 t o  Device  A o r  B. 

DISK DATA SPACE ETRACK TRACK o 777 

Track and Sector numbers are octal 
Block numbers are decimal 

F i g u r e  2  Dev ices  A f  B f  C on RLOl D i s k  

- - 

ODD SECTORS 

1 47 

EVEN SECTORS 

Approximately  10fOOO ( d e c i m a l )  OS/8 b l o c k s  a r e  s u p p o r t e d  p e r  d r i v e f  
4 0 %  a s  Device  A f  40% a s  Device  B f  and 20% a s  Device  C. T h i s  scheme 
p r o v i d e s  some u s e r  c o n t r o l  over  t h e  t r a d e o f f  between t h e  number o f  
d e v i c e s  and t h e  l e n g t h  o f  e a c h  d e v i c e .  

0 16 

Device  C h a s  a  d i f f e r e n t  l e n g t h  from Devices  A and B. I n  g e n e r a l f  
Device  C i s  used o n l y  when a maximum amount o f  d a t a  is  t o  be  s t o r e d  on 
t h e  d i s k .  

20 46  
ONE RLOl TRACK 

4 BLOCKS 

C 

16 BLOCKS - 
A O R  B 



Each d e v i c e  s u p p o r t s  up t o  1 5  ( d e c i m a l )  bad b l o c k s  t o  p r o v i d e  
bad-block mapping* These  b l o c k s  may be  t h o u g h t  o f  a s   p pares"^ and 
s h o u l d  never  b e  a c c e s s e d  by t h e  u s e r -  T h i s  s u p p o r t  i n v o l v e s  
" i n v i s i b l e "  mapping o f  OS/8 b lock  numbers i n t o  t h e  se t  o f  a c t u a l  good 
d i s k  b l o c k s ;  no u t i l i t y  program need be  changed ( i n c l u d i n g  SQUISH) 
and u s e r  awareness  o f  t h i s  f e a t u r e  i s  n o t  r e q u i r e d *  Bad-block l i s t s  
a r e  k e p t  r e s i d e n t  t o  r e d u c e  t h e  e x t r a  r e a d s  r e q u i r e d *  

Bad-block l i s ts  t h a t  o c c u r  d u r i n g  d i s k  manufac tu re  a r e  m a i n t a i n e d  i n  
f a c t o r y - g e n e r a t e d  l i s ts  which a r e  s t o r e d  on t r a c k  777 o f  t h e  d i s k *  
The OS/8 sys tem p r e s e r v e s  f i v e  c o p i e s  o f  t h e  f a c t o r y  l i s t !  a l l  o f  
which a r e  i d e n t i c a l *  

When a  d i s k  is  i n i t i a l l y  f o r m a t t e d  u s i n g  OS/8, t h e  f o r m a t t i n g  program 
(RLFRMT) a s c e r t a i n s  t h a t  t h e  d i s k  i s  new* The program t h e n  r e a d s  i n  
t h e  f a c t o r y  l is t!  and c h e c k s  t h e  d i s k  f o r  any new bad b l o c k s *  The 
f a c t o r y  l i s t  and t h e  new bad-block l i s t  a r e  t h e n  combined! and! a f t e r  
t h e  u s e r ' s  go-ahead! t h e  f o r m a t t i n g  program w r i t e s  t h e  newly-generated 
OS/8 bad-block l i s t  on t r a c k  0  o f  t h e  d i s k *  

When r u n n i n g  OS/8! you may g e n e r a t e  an  110 e r r o r  b e c a u s e  o f  a  bad 
b l o c k *  You c a n  check t h i s  by a g a i n  r u n n i n g  t h e  f o r m a t t e r  program. 
RLFRMT a s c e r t a i n s  t h a t  t h e  d i s k  i s  a l r e a d y  f o r m a t t e d ,  s o  it r e a d s  i n  
t h e  p r e v i o u s  OS/8 bad-block l i s t  and c h e c k s  t h e  d i s k  f o r  any new bad 
b l o c k s *  When you i n s t r u c t  i t  t o  proceed!  t h e  f o r m a t t i n g  program 
writes t h e  updated OS/8 bad-block l i s t  on t r a c k  0 o f  t h e  d i s k *  You 
s h o u l d  n o t  a l l o w  t h e  bad b l o c k  l i s t  t o  b e  w r i t t e n  i f  a n  u n e x p e c t e d l y  
l a r g e  number o f  bad b l o c k s  a r e  r e p o r t e d ;  f o r m a t t i n g  t o  remove bad 
b l o c k s  is  a  permanent!  i r r e v e r s i b l e  p r o c e d u r e *  

During a n  110 t r a n s f e r !  t h e  h a n d l e r  f i r s t  r e a d s  i n  t h e  OS/8 bad-block 
l i s t  f o r  t h e  d e v i c e *  The sys tem e f f e c t i v e l y  maps a round  t h e  bad 
b l o c k s *  T h i s  h a s  t h e  e f f e c t  o f  making them a p p e a r  t o  have 
d i s a p p e a r e d !  s o  t h a t  s t a n d a r d  OS/8 b l o c k  numbers can  b e  u s e d *  

A l l  permanent  i n f o r m a t i o n  s t o r e d  on RLOl  d i s k  p a c k s  ( s u c h  a s  bad-block 
lists) is p r o t e c t e d  from d e s t r u c t i o n  by OS/8 h a n d l e r  c a l l s  by b e i n g  
" o u t e i d e  o f "  t h e  OS/8 d a t a  s p a c e *  

An a n n u l u s  d a t a  scheme r e d u c e s  t h e  a v e r a g e  i n t r a - d e v i c e  s e e k  time* 
T h i s  means t h a t  d a t a  c o n t i n u e s  from t h e  t r a c k  on s u r f a c e  0 t o  t h e  
t r a c k  on s u r f a c e  1 f o r  e a c h  c y l i n d e r *  

The b o o t s t r a p  r o u t i n e  is  under 32 ( d e c i m a l )  words i n  l e n g t h ,  and 
s u i t a b l e  f o r  ROM implementa t ion  and/or d i r e c t  t o g g l e - i n *  

T h r e e  t r i e s  ( two re t r ies)  a r e  a t t e m p t e d  b e f o r e  an  110 e r r o r  is 
r e p o r t e d .  

NOTE 

U n l e s s  o t h e r w i s e  no ted!  a l l  numbers i n  
t h i s  s e c t i o n  a r e  o c t a l .  



5.1.1 Disk Format - The format of the  R L O l  disk is a s  follows: 

Track Sector Contents 

Reserved for  fu tu re  use by D I G I T A L  
Reserved for  fu tu re  use by D I G I T A L  
Reserved for  f u t u r e  use by D I G I T A L  
Reserved fo r  fu tu re  use by D I G I T A L  
Reserved for  fu tu re  use by D I G I T A L  
Reserved fo r  f u t u r e  use by DIGITAL 
Bad Block L i s t s  for  Devices A and B 
Bad Block L i s t  fo r  Device C 
Device A ,  Block 0 ( f i r s t  h a l f )  
Device A ,  Block 0 (second h a l f )  

. 
Device C ,  Block 0 ( f i r s t  h a l f )  
Device C ,  Block 0 (second h a l f )  

. 
Device B ,  Block 0 ( f i r s t  h a l f )  
Device B,  Block 0 (second h a l f )  

. 
D i s k  Pack S e r i a l  Number, L i s t  
of Manufacturing-Detected Bad Sectors  
and Field-Detected Bad Sectors .  

NOTE 

RLFRMT.PA conta ins  complete desc r ip t ions  
of bad block l i s t  formats a s  comments a t  
the s t a r t  of the  program. 

5.1.2 RL8A Controller Format - The following r e g i s t e r s  perform 
software con t ro l  of the  system. 

Memory Address Register:  

The Memory Address Register  i s  a 12-bit  r e g i s t e r  t h a t  conta ins  the  
loca t ion  a t  which the  f i r s t  t r a n s f e r  i s  t o  be performed. 

/ 

Memory address 

Memory Address Register 



Word Count Register:  

The Word Count Register  is a 12-bit  r e g i s t e r  t h a t  con ta ins  the  
negative of the  number of words t o  be t r ans fe r red  a t  one time. 

Word count _f 

Word Count Register  

Sector Address Register:  

The Sector Address Register  conta ins  the  sec to r  address in  b i t s  0 
through 5. 

Sector address 2 

Sector Address Register  

Command Register  A: 

Command Register  A conta ins  the  d i r e c t i o n ,  surface  and cyl inder  
address. I t  has the  following format: 

0: towards lower cylinder 
addresses (outside) 

1 : towards higher cylinder 
addresses (inside) 

Surface 
0: upper surface 
1: lower surface 

Cylinder address 
(or cylinder difference) 

Direction 

Command Register  A 

Command Register B: 

Command Register B des ignates  maintenance mode, byte mode, i n t e r r u p t  
enable,  d r i v e  s e l e c t ,  memory f i e l d  and function.  I t  has the  following 
format. 



4 5 6 7 8  9 1 0 1 1  

Maintenance mode 
Byte mode 

1: byte 
0: truncated 

Interrupt enable 
Drive select _____I 

Memory field 
Function 
0: maintenance 
1 : reset drive errors 
2: get drive status 
3: seek 
4: read next header 
5: write 
6: read 
7: read, no header check 

Command Register B 

5.1.3 I n s t r u c t i o n  Se t  - The following i n s t r u c t i o n s  operate the  d isk  
system. 

Note t h a t  the  AC i s  c leared a f t e r  a  t r a n s f e r  from the  AC t o  a  r e g i s t e r  
in  the  c o n t r o l l e r .  Also, the  AC i s  c leared f i r s t  before a  t r a n s f e r  is 
made from a  con t ro l l e r  r e g i s t e r  t o  the  AC. 

The sk ip  i n s t r u c t i o n s  a r e  sk ip  and then c l e a r  I O T ' s ;  t h a t  i s ,  i f  a  
given condit ion ( funct ion done) is t r u e ,  the function-done f l ag  w i l l  

a t  the completion of the  s k i p  IOT. be c leared 

Octal Code Mnemonic 

RLDC 

RLSD 

RLMA 

RLCA 

RLCB 

RLSA 

---- 

RLWC 

RRER 

RRWC 

RRC A 

Function 

Clear device,  a l l  r e g i s t e r s ,  AC and f l a g s  (do 
not use t o  terminate a  d i s k  funct ion)  

Skip on function done f l a g ,  then c l e a r  it 

Load memory address r e g i s t e r  from AC 

Load command r e g i s t e r  "A" from AC 

Load command r e g i s t e r  "B" from A C ,  execute 
command 

Load sector  address r e g i s t e r  from AC b i t s  0-5 

Spare ( w i l l  c l e a r  the AC)  

Load word count r e g i s t e r  from AC 

Read e r r o r  r e g i s t e r  i n t o  AC b i t s  0-2 and 11 

Read word count r e g i s t e r  i n t o  AC 

Read command r e g i s t e r  "A" i n t o  AC 



Octa l  Code Mnemonic Funct ion 

6613 RRC B Read command r e g i s t e r  "B" i n t o  AC 

6614 RRSA Read s e c t o r  add re s s  r e g i s t e r  i n t o  AC b i t s  0-5 

6615 RRS I Read ( s i l o )  word ( 8 - b i t )  i n t o  AC b i t s  4-11 

6616 ---- Spare  (does  no t  c l e a r  AC) 

6617 R L S  E Sk ip  on composite e r r o r  f l a g ,  then  c l e a r  it  

5.1.4 OS/8 Data Space - The l a y o u t  of OS/8 d a t a  space on Devices A ,  
B ,  and C is a s  fo l lows:  

Devices A and B 

Block Track - - S e c t o r s  

Device C 

Block Track - - S e c t o r s  

5.1.5 Convert ing Block Numbers t o  Hardware D i s k  Addresses - Use t h e  
fo l lowing  procedures .  

For Devices A and B: 

The s e c t o r  add re s s  i s  4 t imes  t h e  s e c t o r  code minus 27. I f  t h e  s e c t o r  
add re s s  i s  nega t ive ,  add 47. 



D e v i c e  A h a s  MSB o f  c y l i n d e r  = 0 ( c y l i n d e r s  0 - 1 7 7 ) .  
D e v i c e  B h a s  MSB o f  c y l i n d e r  = 1 ( c y l i n d e r s  200 -377 ) .  

The  b l o c k  number s o f t w a r e  f o r m a t  f o r  D e v i c e s  A and  B  is  shown i n  t h e  
f o l l o w i n g  d i a g r a m .  

BLOCK NUMBER: R 
I LSB OF CYLINDER 

Block  Number Fo rma t  f o r  D e v i c e s  A and  B  

Fo r  D e v i c e  C:  

The s e c t o r  a d d r e s s  i s  4 times t h e  s e c t o r  c o d e .  The t r a c k  i s  o n e  p l u s  
t h e  t r a c k  c o d e .  T r a c k s  0 and  7 7 7  c a n n o t  b e  a d d r e s s e d ;  t h i s  e n s u r e s  
t h e  i n t e g r i t y  o f  t h e  f a c t o r y - d e t e c t e d  and  OS/8 bad -b lock  l i s t s ,  w h i c h  
r e s i d e  o n  t h e s e  t r a c k s .  

T h e  b l o c k  number s o f t w a r e  f o r m a t  f o r  D e v i c e  C i s  shown i n  t h e  
f o l l o w i n g  d i a g r a m .  

BLOCK NUMBER: 

TRACK CODE 

Block  Number Fo rma t  f o r  D e v i c e  C 

The t r a c k  s o f t w a r e  f o r m a t  f o r  D e v i c e s  A ,  B, and  C is shown i n  t h e  
f o l l o w i n g  d i a g r a m .  

f 

TRACK: 

CYLINDER ADDRESS 

s 
u 
R 
F 
A 
c 
E 

T r a c k  Fo rma t  f o r  D e v i c e s  A ,  B, and C 

28 



5.2 Hand le r  D e s c r i p t i o n  

The s t a n d a r d  OS/8 d e v i c e  d e s i g n a t i o n  f o r m a t  c a n n o t  be  used w i t h  t h e  
RL01. Normal ly ,  t h e  s t a n d a r d  f o r m a t  would u s e  "RLAO: t o  r e p r e s e n t  
Dev ice  A o f  u n i t  ( d r i v e )  0 .  The s ing le -word  f o r m a t  used i n t e r n a l l y  t o  
s t o r e  d e v i c e  names d o e s  n o t  d i s t i n g u i s h  between 'IRK" d e v i c e s  and "RL" 
d e v i c e s ,  r e s u l t i n g  i n  e r r o n e o u s  RESORC r e p o r t s ,  and i n  o t h e r  
a n o m a l i e s .  The RL01 t h e r e f o r e  u s e s  "RLOA" t o  r e p r e s e n t  u n i t  0 ,  Dev ice  
A,  and s o  f o r t h .  T a b l e  9 p r o v i d e s  i n f o r m a t i o n  on t h e  RL01 h a n d l e r s .  
SYS is  t h e  same d e v i c e  a s  RLOA ( D r i v e  0 ,  Dev ice  A )  . 

T a b l e  9 
RL01 Hand le r  I n f o r m a t i o n  

Dev ice  
Name 

SYS 
RLOA 
RLOB 
RLOC 
RL1A 
RL1B 
RL1C 
RL2A 
RL2B 
RL2C 
RL3A 
RL3B 
RL3C 

E n t r y  
P o i n t  
O f f s e t  
( O c t a l )  

F i l e  
Name 
(Group 
Name) 

RLSY 
RLO 
RLO 
RLC 
R L l  
R L 1  
RLC 
RL2 
RL2 
RLC 
RL3 
RL3 
RLC 

Dev ice  
Type 

Dev ice  
Code 
( O c t a l )  

O c t a l  
Length  
( B l o c k s )  

Decimal 
Length  
( B l o c k s )  

A b r i e f  d e s c r i p t i o n  o f  RL01 h a n d l e r  o p e r a t i o n  is a s  f o l l o w s :  

1. When i n i t i a l l y  c a l l e d ,  e a c h  RL01 h a n d l e r  e x e c u t e s  once -on ly  
c o d e  t o  r e a d  i n  t h e  bad b l o c k  l i s t  f o r  i t s  d r i v e .  The 
h a n d l e r  e r r o r  r e t u r n  i s  t a k e n  ( w i t h  AC=4000) i f  a n  1/0 e r r o r  
o c c u r s  o r  i f  t h e  bad-block l is t  i s  found t o  b e  i n v a l i d  ( a  
v a l i d  bad-block l is t  b e g i n s  w i t h  a  s p e c i a l  i d e n t i f i c a t i o n  
code)  . 

2. G e t  h a n d l e r  a rguments .  

3: Map e a c h  b l o c k  t o  b e  t r a n s f e r r e d  a round  bad b l o c k s  by 
i n c r e m e n t i n g  t h e  b l o c k  number o n c e  f o r  e a c h  bad b l o c k  ( a s  
l i s t e d  i n  t h e  bad-block l i s t  f o r  t h e  r e q u e s t e d  d e v i c e )  less  
t h a n  o r  e q u a l  t o  t h e  p r e s e n t  b l o c k .  T h i s  p r o c e d u r e  makes bad 
b l o c k s  e f f e c t i v e l y  " d i s a p p e a r . "  

4 .  T r a n s f e r  o n e  p a g e / s e c t o r  a t  a  time, up t o  t h e  r e q u e s t e d  
number o f  pages .  

5. I f  a n  1/0 e r r o r  o c c u r s  f o r  any  RL01 r e a d  o r  write o p e r a t i o n ,  
r e t r y  twice t h e n  t a k e  t h e  System o r  Non-System Hand le r  e r r o r  
r e t u r n  w i t h  AC=4000. 



5.3  L o a d i n g  and  B o o t s t r a p  P r o c e d u r e  

The f o l l o w i n g  s e q u e n c e  o f  o p e r a t i o n s  o c c u r s  d u r i n g  b o o t s t r a p p i n g  t o  
t h e  RL01. 

1. BOOT-1, t h e  p r i m a r y  b o o t s t r a p  r o u t i n e ,  is r e a d  i n t o  l o c a t i o n s  
00001-00035 f rom a ROM, f rom BOOT.SV, o r  t o g g l e d  i n  t h r o u g h  
t h e  c o n s o l e  s w i t c h e s .  The s t a r t i n g  a d d r e s s  i s  00001.  BOOT-1 
c l e a r s  D r i v e  0 and  r e a d s  and  s t a r t s  BOOT-2. I f  a n  1/0 e r r o r  
o c c u r s ,  BOOT-1 w i l l  r e p e a t  u n t i l  it i s  s u c c e s s f u l .  

2 .  BOOT-2 o c c u p i e s  l o c a t i o n s  00000-00177. BOOT-2 r e a d s  t h e  OS/8 
R e s i d e n t  M o n i t o r  i n t o  t h e  l a s t  p a g e s  o f  f i e l d s  0 ,  1, and  2 .  
I f  a n  1/0 e r r o r  o c c u r s ,  BOOT-2 w i l l  " h a n g "  a s  a n  i n d i c a t i o n  
o f  f a i l u r e  t o  b o o t .  

3 .  BOOT-2 t h e n  c a l l s  t h e  Keyboard  M o n i t o r  b y  jumping  t o  l o c a t i o n  
07605.  

NOTE 

Never  r e p l a c e  t h e  s y s t e m  d i s k  p a c k  
w i t h o u t  r e b o o t i n g ;  e a c h  p a c k  h a s  i t s  
own OS/8 b l o c k  number ing  scheme t h a t  i s  
d e t e r m i n e d  d u r i n g  f o r m a t t i n g .  

R e p l a c e  non-sys tem d i s k  p a c k s  o n l y  a f t e r  t h e  Mon i to r  d o t  a p p e a r s  o n  
t h e  t e r m i n a l .  T h i s  is  d o n e  t o  e n s u r e  t h a t  t h e  bad -b lock  l i s t  r e a d  by  
t h e  h a n d l e r  is  correct .  

5 . 3 . 1  L o a d i n g  t h e  RL01 D i s k  Pack  - P r e p a r e  a n  RL01 D i s k  Pack  f o r  
l o a d i n g  a s  f o l l o w s :  

1. S e p a r a t e  t h e  p r o t e c t i v e  c o v e r  f rom t h e  d i s k  p a c k ,  u s i n g  t h e  
f o l l o w i n g  s t e p s .  

a .  L i f t  t h e  c a r t r i d g e  by  g r a s p i n g  t h e  h a n d l e  w i t h  t h e  r i g h t  
hand .  

b .  S u p p o r t  t h e  c a r t r i d g e  f rom u n d e r n e a t h  w i t h  t h e  l e f t  hand .  

c. Lower t h e  h a n d l e  and  p u s h  t h e  h a n d l e  s l i d e  t o  t h e  l e f t  
w i t h  t h e  thumb o f  t h e  r i g h t  hand .  

d .  R a i s e  t h e  h a n d l e  t o  i t s  u p r i g h t  p o s i t i o n  t o  s e p a r a t e  t h e  
c a r t r i d g e  f rom t h e  p r o t e c t i o n  c o v e r .  

2 .  P l a c e  t h e  c a r t r i d g e  i n  t h e  d r i v e  s h r o u d  w i t h  t h e  h a n d l e  
recess f a c i n g  t h e  r e a r  o f  t h e  mach ine .  

3 .  R o t a t e  t h e  c a r t r i d g e  a  few d e g r e e s  c l o c k w i s e  and  
c o u n t e r - c l o c k w i s e  t o  e n s u r e  t h a t  i t  is p r o p e r l y  s e a t e d  w i t h i n  
t h e  s h r o u d .  

4 .  G e n t l y  lower t h e  h a n d l e  t o  a  h o r i z o n t a l  p o s i t i o n  t o  e n g a g e  
t h e  d r i v e  s p i n d l e .  

5 .  P l a c e  t h e  p r o t e c t i o n  c o v e r  o n  t o p  o f  t h e  c a r t r i d g e .  

6 .  C a r e f u l l y  c l o s e  t h e  d r i v e  l i d .  

7.  Push  t h e  "LOAD/RUNW p u s h b u t t o n .  



5.3.2 Booting from BOOT.SV - Boot from t h e  BOOT.SV program by us ing  
t h e  BOOT o r  R commands a s  fo l lows:  

. BOOT - 
/RL - 

o r  
.BOOT RL - 

o r  
.R BOOT 

5.3.3 Booting from t h e  Console Swi tches  - The fo l lowing  procedure 
e n t e r s  t h e  b o o t s t r a p  program i n t o  PDP-8/A memory. 

1. P r e s s  i n  o rde r  t h e  MD and DISP b u t t o n s  t o  see what o c t a l  
numbers a r e  being depos i t ed .  

2. P r e s s ,  i n  o r d e r ,  0  and LXA t o  s e l e c t  memory f i e l d  0. 

3. P r e s s ,  i n  o r d e r ,  1 and LA t o  s t a r t  load ing  i n s t r u c t i o n s  a t  
add re s s  1. 

4. Deposi t  t h e  o c t a l  v a l u e s  g iven  i n  Table  3 ,  fo l lowing  each 
va lue  wi th  D NEXT. 

5. Af t e r  a l l  v a l u e s  a r e  d e p o s i t e d ,  p r e s s ,  i n  o r d e r ,  0001 and LA 
t o  a l low t h e  program t o  s t a r t  a t  l o c a t i o n  1. 

6. P r e s s ,  i n  o r d e r ,  INIT and RUN t o  s t a r t  t h e  b o o t s t r a p  program. 

5.3.4 ROM Boo t s t r ap  Switch S e t t i n g s  - S e t  t h e  b o o t s t r a p  swi t ch  
s e t t i n g s  f o r  ROM's  l a b e l e d  465A2 and 469A2 a s  fo l lows:  

Program S2-5 S2-6 S2-7 S2-8 Sl-1 Sl-2 Sl-3 Memory Address 

RL8A OFF ON OFF OFF OFF ON OFF 4000 

5.4 Opera t ing  I n s t r u c t i o n s  

You m u s t  format  new RL01 d i s k  packs by running t h e  RLFRMT program 
p r i o r  t o  any OS/8 use ( i n c l u d i n g  system b u i l d i n g ) .  T h i s  i s  r equ i r ed  
because RLFRMT c o n s t r u c t s  and writes s p e c i a l l y  format ted  bad-block 
l ists on t h e  pack. 

OS/8 RL01 o p e r a t i o n s  on d i s k s  t h a t  have n o t  been format ted  wi th  RLFRMT 
r e s u l t  i n  e r r o r  r e p o r t s .  The re fo re ,  you should run RLFRMT even be fo re  
us ing  BUILD t o  b u i l d  a new system head. 

Device C non-system h a n d l e r s  a r e  provided t o  a c c e s s  a l l  a v a i l a b l e  
s t o r a g e  c a p a c i t y  of  t h e  RL01 d i s k  packs.  T r a n s f e r s  t o  o r  from Device 
C a r e  slower than  those  t o  o r  from Devices A and B. T h i s  is  s o  
because,  whi le  Device A and B u s e  80% of each t r a c k ,  Device C o n l y  
u se s  20% of each t r a c k  (on ly  4 b locks  a re  s t o r e d  on each t r ack ) .  
Thus, t h e  time spen t  i n  seek ing  new t r a c k s  w i l l  be h igher  f o r  Device 
c. 



B e c a u s e  d i f f e r e n t  RL01 p a c k s  may h a v e  d i f f e r e n t  p a t t e r n s  o f  b a d -  
b l o c k s ,  i t  i s  g o o d  p r a c t i c e  t o  e n d  a n  OS/8 s e s s i o n  w i t h  t h e  m o n i t o r  
"BOOT" command ( o r  "R BOOT"), s o  t h a t  o t h e r  u s e r s  w i l l  b e  a b l e  t o  t y p e  
'RL" t o  b o o t  t h e i r  d i s k s .  Of c o u r s e ,  t h i s  p r o c e d u r e  i s  u n n e c e s s a r y  i f  
t h e  c o m p u t e r  s y s t e m  h a s  a  h a r d w a r e  b o o t s t r a p  f o r  t h e  RL01. 

5 . 4 . 1  D i s k  Formatting - F o r m a t  a l l  new RL01 d i s k  p a c k s  p r i o r  t o  a n y  
u s e  u n d e r  OS/8, i n c l u d i n g  s y s t e m  b u i l d i n g .  Mount t h e  RL01 d i s k  p a c k  
( S e c t i o n  4 . 2 ) .  F o r m a t  t h e  RL01 d i s k  b y  u s i n g  t h e  f o l l o w i n g  p r o c e d u r e :  

1. Type  

t o  r u n  t h e  f o r m a t t e r  p r o g r a m .  

RLFRMT Vvp i s  p r i n t e d  o n  t h e  t e r m i n a l  s i g n i f y i n g  t h e  s t a r t  o f  
t h e  o p e r a t i o n  w h e r e :  

v  i s  t h e  v e r s i o n  number 
p  i s  t h e  p a t c h  l e v e l  l e t t e r  

t h e  p r o g r a m  t h e n  p r o m p t s  w i t h  

D R I V E ?  

2 .  T y p e  t h e  d r i v e  number  ( 0 - 3 )  o n  w h i c h  t h e  p a c k  i s  m o u n t e d .  

The f o r m a t t e r  p r o g r a m  t h e n  r e a d s  a l l  b l o c k s  o n  t h e  d i s k  t o  
d e t e c t  a n y  new b a d  b l o c k s .  The  p r o c e s s  t a k e s  3 5  t o  40 
s e c o n d s .  A f t e r  t h i s  p e r i o d ,  a n  i n i t i a l  d i s p l a y  i s  p r e s e n t e d  
a s  f o l l o w s :  

UNFORMATTED (NEW) DISK PACK SERIAL NUMBER nnnnnnnnnn  
FACTORY-DETECTED BAD BLOCKS: NONE 
NEWLY-FOUND BAD BLOCKS: NONE 
NEW OS/8 BAD BLOCKS: NONE 
FORMAT PACK WITH THIS NEW LIST? 

The  m e s s a g e s  a r e  e x p l a i n e d  i n  T a b l e  1 0 ,  RLFRMT F o r m a t t e r  
M e s s a g e s .  

3 .  T y p e  a  " Y "  o r  " N "  ( f o l l o w e d  b y  a  RETurn) i n  r e s p o n s e  t o  t h e  
l a s t  m e s s a g e  "FORMAT PACK WITH THIS NEW LIST?" t o  e i t h e r  
a l l o w  o r  p r e v e n t  t h e  w r i t i n g  o f  t h e  new OS/8 b a d - b l o c k  l i s t s .  
The  p r o g r a m  s i g n i f i e s  c o m p l e t i o n  o f  t h i s Ã  o p e r a t i o n  b y  
d i s p l a y i n g  

DONE: 
KlRiVE ? 

Type  CTRL/C t o  r e t u r n  t o  t h e  OS/8 m o n i t o r .  Remove t h e  p a c k  
o r  d e s i g n a t e  a n o t h e r  d r i v e  f o r  f o r m a t t i n g .  



The fol lowing example i l l u s t r a t e s  p o s s i b l e  messages t h a t  may 
be genera ted  du r ing  a  p a r t i c u l a r  sequence of  OS/8 RL01 
fo rma t t i ng  o p e r a t i o n s  i f  bad b locks  a r e  found. 

OS/8 (OLD) D I S K *  
WARMING: ALL F--ACTORY-WRITTEN L I S T S  DESTROYED* 

FaREV I OUS O S / 8  BAD BL..OCKS : NONE 
NEWLY-FOUND BAD BLOCKS: A 6 3 7 4  A 6375 B 0360 
B 4347 B 4350 C05J.4 C Q l̂̂  C 2073 

WARNING : AN ADDIT.IONAL BAD BLOCK F'OUND + 
ZERO D I S K  BEFORE-: USE: ! 

NEW OS/U BAD BLOCKS: A 6 3 7 4  A 6375 B 0360 
B 4347 B 4350 C 0514 C 0515 C 2073 

FORMAT PACK WITH T H I S  NEW L I S T ?  

The fo rma t t e r  program then  w r i t e s  o r  does  n o t  w r i t e  s p e c i a l  OS/8 bad 
block l i s ts  on t h e  pack, depending on a  "Y"  o r  'IN" user  response.  
These l i s t s  inc lude  o n l y  t h e  f ac to ry -de t ec t ed  and newly-detected bad 
b locks  f o r  new packs,  o r  p r ev ious  OS/8 and newly-detected bad b locks  
f o r  o l d  packs.  Warnings a r e  g iven  f o r  v a r i o u s  c o n d i t i o n s  a s  
a p p r o p r i a t e  ( s e e  Table  l o ) , .  

NOTE 

Reformatt ing a  previously-used d i s k  pack 
w i l l  make any newly-detected bad b locks  
e f f e c t i v e l y  d i s appea r  from t h e  pack. 
Any f i l e s  l o c a t e d  a t  o r  a f t e r  any such 
new bad b locks ,  however, w i l l  t u r n  t o  
garbage due t o  t h e  i m p l i c i t  renumbering 
of a l l  OS/8 b locks  p a s t  t hose  p o i n t s .  

Table  10 l is ts  normal fo rma t t e r  messages,  o p e r a t o r  e r r o r  messages,  and 
program e r r o r  messages. 

Table  10 
RLFRMT Formatter  Messages 

I Normal Messages 

I Message 

RLFRMT Vvp 

DRIVE ? 

UNFORMATTED (NEW) DISK PACK 

Meaning 

I d e n t i f i e s  s t a r t  of  o p e r a t i o n s .  
"v" i s  v e r s i o n  number, "p" is 
pa t ch  l e v e l  l e t t e r .  

Requests  user  t o  t ype  d r i v e  
number and RETURN key. 

D i s k  does  n o t  c o n t a i n  OS/8 bad 
block l i s ts ,  e i t h e r  because t h e  
d i s k  i s  brand new o r  because 
t h e s e  l ists  have been des t royed  
by non-DIGITAL so f tware  o r  
d i a g n o s t i c  programs. 

(cont inued on nex t  page) 



T a b l e  10  ( C o n t . )  
RLFRMT F o r m a t t e r  Messages 

1. ~ o r m a l  Messages  (~0nt.) 

Message 

OS/8 (OLD) DISK PACK 

SERIAL NUMBER x x x x x x x x x x  

FACTORY-DETECTED BAD BLOCKS 

PREVIOUS OS/8 BAD BLOCKS 

NEWLY-FOUND BAD BLOCKS 

NEW OS/8 BAD BLOCKS 

FORMAT PACK WITH THIS NEW LIST? 

DONE 

-- --- - - 

2 .  O p e r a t o r  E r r o r  Messages  

Message 

PLEASE SPECIFY D R I V E  NUMBER 
( 0 - 3 )  ON WHICH PACK TO BE 
FORMATTED I S  MOUNTED. 

PLEASE WRITE-ENABLE DRIVE, 
THEN HIT RETURN! 

Meaning 

D i s k  c o n t a i n s  v a l i d  OS/8 bad 
b l o c k  l i s t s .  ( A  f o r m a t t e d  pack  
c o n t a i n s  o c t a l  0123 i n  words  100 
- 1 7 7  o f  s e c t o r  1 6  ( o c t a l )  o f  
s u r f a c e  0  o f  c y l i n d e r  0 ) .  

The s e r i a l  number i s  t h e  t e n  
d i g i t  o c t a l  number a s s i g n e d  t o  
t h e  pack  a t  time o f  m a n u f a c t u r e ,  

The l i s t  o f  bad b l o c k s  found a t  
m a n u f a c t u r i n g  t i m e  i s  p r i n t e d  i n  
t h e  f o r m a t  I'd nnnn" ,  where  d=A, B, 
o r  C ( t h e  d e v i c e )  and nnnn = t h e  
b l o c k  number on  t h a t  d e v i c e  which 
is  bad .  

The c u r r e n t  OS/8 bad b l o c k  l i s ts  
a r e  p r i n t e d .  

The l i s t  o f  bad b l o c k s  j u s t  found 
by r ead -check ing  t h e  e n t i r e  d i s k  
is p r i n t e d .  

T h i s  l i s t  r e s u l t s  from combining  
t h e  p r e v i o u s l y  p r i n t e d  l is ts .  I t  
is  t h e  l i s t  t h a t  is w r i t t e n  on  
t h e  pack  a s  t h e  new OS/8 bad 
b l o c k  l i s ts .  

User t y p e s  " Y "  o r  'IN" t o  a l low or 
p r e v e n t  w r i t i n g  t h e  new OS/8 bad 
b l o c k  l i s ts .  

I n d i c a t e s  t h a t  new OS/8 bad b l o c k  
l i s t s  h a v e  been  w r i t t e n  on  t h e  
pack .  The pack now may b e  
removed i f  d e s i r e d .  "DONE" is 
a l w a y s  f o l l o w e d  by "DRIVE?" t o  
a l l o w  f o r m a t t i n g  a n o t h e r  pack .  

Meaning 

RLFRMT c o u l d  n o t  i n t e r p r e t  u s e r  
r e s p o n s e  t o  "DRIVE?". User c a n  
t r y  a g a i n .  

RLFRMT found t h e  s e l e c t e d  d r i v e  
w r  i t e - l o c  ked j u s t  b e f o r e  
a t t e m p t i n g  t o  w r i t e  new OS/8 bad 
b l o c k  l i s t s  on t h e  pack .  

( c o n t i n u e d  on n e x t  p a g e )  



Table 10 (Cont . )  
RLFRMT Formatter  Messages 

3 .  Warning Messages ( fo rma t t i ng  can s t i l l  be done) 

Message 

WARNING: AN ADDITIONAL BAD 
BLOCK FOUND. ZERO DISK 
BEFORE USE! 

WARNING: BAD BLOCK I N  SYSTEM 
AREA. DO NOT USE AS SYSTEM 
DISK! 

WARNING: ALL FACTORY-WRITTEN 
LISTS DESTROYED 

Meaning 

I f  t h e  user  pe rmi t s  t h e  new OS/8 
bad block l i s t s  t o  be w r i t t e n ,  
t h e  OS/8 block numbering scheme 
w i l l  be changed due t o  a  new bad 
block found du r ing  t h e  read-check 
of t h e  e n t i r e  pack. T h i s  w i l l  
make "garbage" o u t  of  any f i l e s  
l o c a t e d  a t  and a f t e r  t h e  bad 
block number. 

A new bad block was found du r ing  
t h e  read-check of t h e  pack. T h i s  
new bad block was on Device A 
between 0 and 6 6  i n c l u s i v e .  
S ince  no bad b locks  a r e  allowed 
i n  t h i s  a r e a  f o r  t h e  system 
dev ice  (due t o  boo t s t r app ing  
c o n s t r a i n t s ) ,  p e r m i t t i n g  t h e  pack 
t o  be format ted  d i s a l l o w s  f u t u r e  
use a s  a system dev ice .  
Non-system use i s  una f f ec t ed .  

A l l  c o p i e s  of t h e  manufactur ing-  
d e t e c t e d  bad block l i s t  and d i s k  
pack s e r i a l  number have been 
des t royed  by non-Dig i t a l  
so f tware .  Formatt ing c o n t i n u e s ,  
assuming no f ac to ry -de t ec t ed  bad 
b locks .  

4 .  E r ro r  Messages ( f o r m a t t i n g  cannot  be done) 

Message 

FATAL 1/0 ERROR 

Meaning 

I f  t h i s  message appea r s  
immediately,  i t  i n d i c a t e s  t h a t  
t h e  OS/8 bad block l i s ts  c o n t a i n  
p h y s i c a l  1/0 e r r o r s .  The pack 
should no t  be used f u r t h e r  under 
OS/8. I f  t h i s  message appea r s  
a f t e r  a t t empt ing  t o  w r i t e  new 
OS/8 bad block l i s t s ,  i t  
i n d i c a t e s  t h a t  an 1/0 e r r o r  
occur red .  The most common cause  
w i l l  be a  wri te- locked d r i v e .  

(cont inued  on nex t  page) 



T a b l e  1 0  ( C o n t . )  
RLFRMT F o r m a t t e r  Messages 

4 .  E r r o r  Message ( f o r m a t t i n g  cannot  be d o n e )  ( C o n t . )  

Message 

CANNOT FORMAT D I S K  

OVER 15  BAD BLOCKS ON 
ONE DEVICE 

OVER 6 3  NEWLY-FOUND 
BAD BLOCKS 

M e a n i n g  

A l l  e r r o r  messages e n d  w i t h  t h i s  
one ,  t o  i n d i c a t e  t h a t  t h e  
f o rma t t i ng  ope ra t ion  h a s  f a i l e d .  
T h i s  message i s  a l w a y s  f o l l o w e d  
by "DRIVE?"  t o  a l l o w  f o r m a t t i n g  
a n o t h e r  p a c k .  

T h e  n e w  OS/8  bad b l o c k  l i s t s  t o  
be w r i t t e n  c o n t a i n  more t h a n  t h e  
m a x i m u m  number of bad b l o c k s  
supported u n d e r  O S / 8 .  

I nd ica tes  R L 0 1  h a r d w a r e  problem 
detected d u r i n g  r e a d - c h e c k  of 
d i s k  o r  a p a c k  w i t h  more t h a n  6 3  
bad b l o c k s .  R L 0 1  d i a g n o s t i c s  
s h o u l d  be r u n  and t h e  d r i v e  
and/or c o n t r o l l e r  f i x e d  before  
a t t emp t ing  t o  format d i s k  p a c k s .  

5.5 System Building 

T h e  f o l l o w i n g  p r o c e d u r e  is  used f o r  b u i l d i n g  a system. 

1. F o r m a t  t h e  d i s k  p a c k  a s  described i n  Sec t ion  5 . 4 . 1 .  

2. R u n  BUILD from any dev ice .  BUILD is t h e  s y s t e m  g e n e r a t i o n  
p r o g r a m  for  O S / 8  ( s e e  t h e  O S / 8  H a n d b o o k  f o r  a d e t a i l e d  
d e s c r i p t i o n  of B U I L D ) .  

3 .  L o a d  RLSY-BN,  RLO.BN, R L l . B N ,  RL2 .BN,  RL3 .BN,  o r  RLC.BN a s  
des i red  ( s e e  T a b l e  9 f o r  names of d e v i c e s  i n  e a c h  g r o u p ) .  
F o r  e x a m p l e ,  a complete sys tem f o r  t w o  d i s k  d r i v e s  w o u l d  
i n c l u d e  S Y S ,  RLOB, RLOC, R L l A ,  R L l B ,  and RL1C.  A  p a r t i a l  
system t o  s u p p o r t  a l l  f o u r  d r i v e s  c o u l d  i n c l u d e  S Y S ,  RLOA, 
RLOB, R L l A ,  R L l B ,  RL2A,  R L 2 B ,  RL3A,  and RL3B.  

4 .  Issue t h e  B O O T ( s t r a p )  command. T h i s  w i l l  b u i l d  a n  R L 0 1  
sys tem on RLOA, and s t a r t  i t .  I t  t h e n  a s k s  a q u e s t i o n  a s  t o  
w h e t h e r  a n e w  ( z e r o )  d i r e c t o r y  s h o u l d  be w r i t t e n  on  t h e  n e w  
dev ice .  A n s w e r  y e s  t o  place a zero d i r e c t o r y  on  t h e  d e v i c e .  
RUN a l l  p r o g r a m s  w i t h  t h e  RUN c o m m a n d  u n t i l  moved t o  t h e  R L 0 1  
d i s k  p a c k .  



APPENDIX A 

RX02 BOOTSTRAP PROGRAM 

PAL8-V10A NO DATE 

A C l = C L L  CLA I A C  
AC2=CLL CLA CML R T L  
AC6=CLL CLA CML I A C  R T L  / R X 0 2 ' S  MUST RUN ON AN OMNI-BUS ! l  
A C 4 0 0 0 = C L L  CLA CML RAR 
A C 3 7 7 7 = C L L  CLA CMA RAR 
A C 7 7 7 5 = C L L  CLA CMA RTL 
/ 
/ D E V I C E  I O T  SYMBOLIC EQUATES 
/ 
L C D = 6 7 5 1  /LOAD COMMAND 
XDR=6 7 5 2  /TRANSFER DATA 
S T R = 6  7 53 / S K I P  I F  READY T O  TRANSFER 
S E R = 6 7 5 4  / S K I P  ON ERROR 
S D N 7 6 7 5 5  / S K I P  ON DONE 
/ 
/ 
/ 

* 2 0  
/ 
READ, TAD U N I T  /TRY NEXT COMBINATION O F  D E N S I T Y  AND U N I T  

TAD C O N 3 6 0  /ADDING I N  3 6 0  
AND C O N 4 2 0  /KEEPING ONLY 4 2 0  B I T S  
DCA U N I T  /CYCLES 400,420 ,0 ,20 ,400 , , , , , , , ,  
AC 6 /COMMAND TO READ DISK 
TAD U N I T  / U N I T  AND DENSITY 
LCD /COMMAND T O  CONTROLLER 
AC 1 /TO S E T  SECTOR AND TRACK T O  1 
J MS LOAD /SECTOR T O  CONTROLLER, LEAVES AC ALONE 
J MS LOAD /AND TRACK 

L I T R A L ,  7 0 0 4  /LEAVING A 2 I N  AC; S E R V E S  A S  L I T E R A L  
/ 
/ FOLLOWING IS PART O F  WAIT LOOP, SAME SECONDARY BOOTS,  OLD PRIMARY BOOT 
/ 
S T A R T ,  SDN /HAS DONE COME UP;  CODE S T A R T S  HERE! 

JMP LOAD+l  /NO, GO CHECK FOR READY T O  TRANSFER 
/ 
/ NOW, DONE O R  ERROR 
/ 

S ER / S K I P  ON AN ERROR, TRY ANOTHER D E N S I T Y  ETC. 
SNA /NASTY, AC-2 FOR ABOUT T O  DO S I L O ,  0 ON START-UP 
J M P  READ /START-UP,  GO S E T  U P  U N I T ,  THEN READ T O  S I L O  
TAD U N I T  /AC ALREADY 2 ,  PUT I N  U N I T ,  D E N S I T Y  
LCD /TO EMPTY THE S I L O  
TAD U N I T  / S E T  UP LOC 6 0  FOR OLD SECONDARY BOOT 
AND C O N 3 6 0  /KEEPING ONLY D E N S I T Y  B I T  
TAD L I T R A L  /ADDING I N  7 0 0 4 ,  BECAUSE T H A T ' S  WHAT S Y S  WANTS 
DCA RX1SAV /OLD SECONDARY BOOT MOVES I T  T O  HANDLER 

C O N 3 6 0 ,  3 6 0  / L I T E R A L ;  EXECUTES I N  L I N E  A S  A NO-OP 
/ /FALLS THRU T O  NEXT PAGE O F  L I S T I N G  
/ 
/ 
/ FOLLOWING CODE SAME A S  OLD PRIMARY BOOT 
/ 

J MS LOAD /GRAB NEXT ITEM FROM S I L O  
DC A 2 / T R A D I T I O N ;  SECONDARY BOOT S T A R T S  LOADING A T  2 1 
ISZ 5 o /INCREMENT LOAD ADDRESS 
J M P  4 7 /GO BACK FOR ANOTHER 

/ 
/ SECONDARY BOOT LOADS OVER PRIMARY BOOT U N I T  LOCATION 4 7  IS LOADED, 
/ THEN CONTROL P A S S E S  T O  SECONDARY BOOT 
/ 



RX02 BOOTSTRAP PROGRAM 

00053  0000  LOAD, 0 /SUBROUTINE TO GIVE AND TAKE DATA FROM CONTROLLER 
00054 6 7 5 3  STR / I S  HE READY TO TALK TO US? 
00055  5033  JMP START /NO, I S  HE PERHAPS DONE WITH SILO, OR I N  ERROR? 
00056  6752  XDR /YES, DATA I N  OR 0UT;IF DATA TO CONTROLLER, AC UNCHANGED 
00057  5453  JMP I LOAD /NO MAGIC, JUST EXIT FROM SUBROUTINE 

/ 
/ 60  GOES TO OLD SECONDARY BOOT 
/ 6 1  HAS DENSITY AND UNIT THAT BOOTED SUCCESSFULLY 
/ 
/ 
CON420, /USE I T  TO HOLD 420 LITERAL TO START OUT 

00060 0420  RXlSAV, 420 /UN1~'20+7004 TO GO TO SYS HANDLER 
00061  0020  UNIT, 20 /<DENSITY"~O~>+<UNIT"~O> THAT BOOTED OK 

/ 
$ 



A P P E N D I X  B 

RL01 BOOTSTRAP PROGRAM 

A C 0 0 0 1 = C L A  I A C  
ACO003=CLA C L L  CML I A C  RAL 
A C 0 0 0 6 = C L A  C L L  CML I A C  R T L  
A C 2 0 0 0 = C L A  C L L  CML RTR 

BOOT, RLDC /CLEAR CONTROLLER R E G I S T E R S  
A C 0 0 0 1  /CLEAR DRIVE R E G I S T E R S  
J M S  10 
TAD / A C = 1 0 0 4  (BYTE MODE READ HEADER 

/FUNCTION).  NOTE THAT THIS WORD 
/MUST BE AT LOC 0 0 0 4 !  

JMS 10 /READ NEXT HEADER I N  ORDER TO 
/ F I N D  OUT CURRENT CYLINDER 

RRS I /READ HEADER BYTE # 1  
BSW /GET L S B  O F  CYLINDER 
RTR 
RRS I /READ HEADER BYTE # 2  
AND C 3 7 7  
RAL /CONSTRUCT CYLINDER ADDRESS 
RLCA /USE I T  A S  D I F F E R E N C E  WORD T O  

/SEEK T O  CYLINDER 0 ,  SURFACE 0 
A C 0 0 0 3  /AC=SEEK FUNCTION 
J M S  10 /SEEK T O  TRACK 0 
A C 2 0 0 0  /AC=SECTOR 2 0  ( 0 ~ 8  BLOCK 0 )  
RLSA /LOAD SECTOR ADDRESS 
TAD C 7 6 0 0  
RLWC /LOAD WORD COUNT FOR 1 PAGE 
A C 0 0 0 6  /READ FUNCTION 
J M S  10 /READ SECONDARY BOOTSTRAP 

/READING I N  SECONDARY BOOTSTRAP PREVENTS "10" FROM 
/RETURNING. CONTROL CONTINUES I N  SECONDARY BOOTSTRAP. 

10, 0 
RLCB 
RLSD 

J M P  .-I. 
R L S  E 
J M P  I 10 
J M P  BOOT 

/EXECUTE THE FUNCTION 
/WAIT U N T I L  DONE 
/NOTE: THIS WORD AND NEXT 
/ONE MUST BE LOCATED HERE 
/ I N  ORDER TO MATCH UP WITH 
/SIMILAR INSTRUCTIONS CON- 
/TAINED I N  THE SECONDARY 
/BOOTSTRAP. 

/NO ERROR; RETURN 
/ERROR: TRY AGAIN 
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ABSLDR, 15 

Bad-block mapping, 
on RL01, 22 

BASIC, 
patch for BRTS, 4 

BATCH, 
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Instruction set, 
RL01, 27 

IOT instructions, 
use with KT8A, 4 

Loading instructions, 
RLO1, 31 

LXM instruction, 14 

Memory address register, 
CDF instruction, RLO1, 25 
use with extended memory, 13 MEMORY command, 12 

CIF instruction, Monitor head, 
use with extended memory, 13 moving with PIP, 4 

Command registers, 
RL01, 26, 27 

Core Control Block, 
altering with SAVECB, 17 
use with FUTIL, 5 

ODT, use with extended memory, 
9-11 

Data space, 
RL01, 28 

Device names , 
RL01, 23 
RX02, 18 

Disk format, 
RLO1, 25, 33 

Distribution media, 3 

Extended mode register, 14 

FIELD pseudo-operator, 
use with extended memory, 13 

FORTRAN, 
patch for FRTS, 4 

FUTIL, 5 

Hardware disk address, 
RL01, 28 

PALS, 
use with extended memory, 
12-15 

Patches, 
for BRTS, 4 
for FRTS, 4 

PIP, 4 

RESORC, 3 
Restrictions on extended memory, 
for ABSLDR, 15 
for MEMORY, 12 
for Monitor, 8 
for START, 9 

RL8A controller format, 25-27 
RLFRMT, 33 
messages, 34-37 

RL01 disk, 22-37 
bad-block mapping, 22 
bootstrapping, 6, 32 
building a system on, 37 
command registers, 26-27 
data space, 28 



RL01 disk (Cont. ) , 
devices A, B, and C, 23 
disk format, 25, 33 
handlers, 30 
hardware disk addresses, 28 
instruction set, 27 
loading instructions, 31 
memory address register, 25 
RL8A controller, 25-27 
RLFRMT, 33 
ROM bootstrap, 32 
sector address register, 26 
word-count register, 26 

ROM bootstrap, 
for RL01, 32 

RX01 diskette, 
compatibility with RX02, 19 
formatting with RXCOPY, 22 
interleave scheme, 20 

RX02 diskette, 
device names, 18 
formatting with RXCOPY, 19, 22 
interleave scheme for dual- 
density, 21 

SAVE command, 
use with extended memory, 8-9 

SAVECB program, 17 
Sector address register, 26 
START command, 

restrictions on use, 9 

VXAO device, 16 

Word-count register, 26 
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