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1. General.
Most large computer systems perform a function called

printer "spooling 1' where printer output is directed to a
disk file rather than the physical printer, leading to the
notion that the stream of output characters is wound around
a spool. The spooled printer files are then written to the
physical printer device at a later time in " background mode"
while the computer is performing some other function. This
background print function can be thought of as the converse
of spooling, resulting in a "despooling" function.

In the CP/M environment, it is often useful to have a
background printing facility, especially when operating with
a low speed printer device, since the time required to print
listings or documents may be inordinately high,
particular, the "dead time" which occurs while the central
computer waits for console input provides an opportunity for
backgrbund operations since printing during this interval
does not affect the throughput of the processor.

In

The CP/M DESPOOL utility is a program specially
operation with CP/M Versions 1.4 and 2.2, and

When DESPOOL is
the operator can cause a disk file to be printed

for console
Thus, background printing can take place during

program editing
and data entry under ED, or test program debugging using SID
or DDT.

designed for
provides a background printing facility,
act iv e,
during the inactive time that CP/M is waiting
i nput.
normal interactive CP/M operations such as

Due to the fact that the console command processor
is retained in memory whenever DESPOOL is active,

of main memory for
( CCP)
there is a minimum requirement of 18K
proper operation.

2. Activating DESPOOL.
The despooling program is started by typing

DESPOOL cr

at the CCP command level, where cr denotes the carriage
return key. The DESPOOL program loads, begins execution
with the sign-on message

** DESPOOLER READY, TYPE CTL-F
and returns to the CCP for subsequent input commands,
this point, the DESPOOL program is active in memory, and

At
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w i l l r e m a i n a c t i v e u n t i l r e m o v e d b y a C P/M c o l d s t a r t, o r
c t l-B , a s d e s c r i b e d b e l o w.

I f t h e o p e r a t o r a t t e m p t s t o r e s t a r t t h e D E S P O O L
p r o g r a m w h e n i t i s a l r e a d y a c t i v e , t h e m e s s a g e

D E S P O O L A L R E A D Y P R E S E N T, T Y P E C T L-F

w i l l a p p e a r a t t h e c o n s o l e.
F o l l o w i n g t h e i n i t i a l D E S P O O L s i g n-o n m e s s a g e , t h e

o p e r a t o r m a y p r o c e e d w i t h t h e u s u a l C P /M i n t e r a c t i o n,
i n c l u d i n g D I R , E R A , T Y P E , a n d S A V E c o m m a n d s. F u r t h e r , t h e
o p e r a t o r c a n i n i t i a t e a t r a n s i e n t p r o g r a m s u c h a s E D , D D T,
P I P , o r a u s e r-d e f i n e d p r o g r a m w i t h o u t a f f e c t i n g t h e
o p e r a t i o n o f D E S P O O L. V a l i d a c t i v a t i o n s a r e:

D E S P O O L c r
B:D E S P O O L c r
d i d e s p o o l c r

w h e r e, a g a i n , c r d e n o t e s t h e c a r r i a g e r e t u r n k e y.
3. P r i n t i n g a F i l e.
W h e n D E S P O O L i s p r o p e r l y a c t i v a t e d , a s d e s c r i b e d

a b o v e , t h e o p e r a t o r c a n c a u s e D E S P O O L t o p r i n t a d i s k f i l e
b y f i r s t t y p i n g c t l-F ( c o n t r o l a n d F k e y s , s i m u l t a n e o u s l y ) ,
w h i c h a c t s a s a n a t t e n t i o n m e c h a n i s m , w h e n e v e r C P /M i s
r e a d i n g a c o n s o l e c h a r a c t e r f o r t h e C C P o r a t r a n s i e n t
p r o g r a m. W h e n c t l-F i s t y p e d , D E S P O O L r e s p o n d s w i t h t h e
p r o m p t:

** P R I N T F I L E :

i n d i c a t i n g t h a t D E S P O O L i s r e a d y t o a c c e p t t h e n a m e o f a
f i l e t o p r i n t. N o t e t h a t i f D E S P O O L i s a l r e a d y p r i n t i n g a
f i l e , t h e n t h e c u r r e n t p r i n t i n g o p e r a t i o n i s d i s c o n t i n u e d .

T h e o p e r a t o r t h e n e n t e r s a f i l e n a m e u s i n g t h e n o r m a l
l i n e e d i t i n g f u n c t i o n s ( s e e t h e m a n u a l "C P/M F e a t u r e s

F o r e x a m p l e ,
C C P
a n d F a c i l i t i e s" f o r l i n e e d i t i n g f u n c t i o n s ) ,
t h e i n p u t:

** P R I N T F I L E: X .P R N c r

c a u s e s D E S P O O L t o p r i n t X.P R N f r o m t h e c u r r e n t l y l o g g e d d i s k
i n b a c k g r o u n d m o d e. I f t h e f i l e d o e s n o t e x i s t , o r i s a n
a m b i g u o u s r e f e r e n c e, t h e m e s s a g e:

* N O P R I N T F I L E

i s d i s p l a y e d a t t h e c o n s o l e. I f t h e f i l e i s p r e s e n t , t h e
b a c k g r o u n d p r i n t p r o c e s s c o m m e n c e s. I n e i t h e r c a s e, D E S P O O L
d o e s n o t r e t a i n c o n s o l e c o n t r o l , b u t i n s t e a d a l l o w s c o n t r o l
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t o r e t u r n n o r m a l i n p u t m o d e f o r t h e p r o g r a m w h i c h w a s
i n t e r r u p t e d b y t h e c t l-F k e y.

N o t e t h a t t h e f i l e n a m e d a b o v e c a n b e p r e c e d e d b y a
d r i v e n a m e i n o r d e r t o o v e r r i d e t h e d e f a u l t d r i v e. T h u s ,
t h e f o l l o w i n g a r e a l l v a l i d i n p u t f i l e n a m e s:

B:G A M M A.A S M
d :d e l t a.d a t

X.Y
a:X.Y

N o t e t h a t o n c e t h a t a b a c k g r o u n d p r i n t o p e r a t i o n b e g i n s , t h e
o p e r a t o r m a y c h a n g e t h e d e f a u l t d r i v e w i t h o u t a f f e c t i n g
s o u r c e d r i v e s p e c i f i e d i n t h e D E S P O O L i n p u t f i l e n a m e. t h e

T h e f o l l o w i n g p o i n t m u s t b e e m p h a s i z e d: t h e i n i t i a l
p r o m p t g i v e n b y t h e i n t e r r u p t e d p r o g r a m c a n n o t b e r e i s s u e d
b y D E S P O O L f o l l o w i n g f i l e n a m e i n p u t. T h e f o l l o w i n g
s e q u e n c e m i g h t o c c u r , f o r e x a m p l e:

( s t a r t t h e d e s p o o l e r )A >d e s p o o l c r
** D E S P O O L E R R E A D Y , T Y P E C T L-F
A >" F
** P R I N T F I L E:X.Y c r

( g e t d e s p o o l e r ' s a t t e n t i o n )
( i n p u t f i l e n a m e )
( s i n g l e c r g e t s a n o t h e r A > )c r

A >
w h i c h s t a r t s t h e b a c k g r o u n d p r i n t o p e r a t i o n f o r X.Y , a n d
r e t u r n s t h e c u r s o r t o t h e l e f t f o r m o r e C C P i n p u t c o m m a n d s.
N o t e t h a t i n t h i s p a r t i c u l a r c a s e, t h e C C P p r o m p t i s
r e c o v e r e d b y s i m p l y t y p i n g a n a d d i t i o n a l c a r r i a g e r e t u r n , a s
d e n o t e d b y t h e c r a b o v e.

A s a f i n a l n o t e, y o u m u s t t a k e c a r e n o t t o
f i l e w h i c h i s c u r r e n t l y b e i n g p r i n t e d b y D E S P O O L,
s u c h a c t i o n w i l l n o t d e s t r o y
f i l e s, t h e
c o u l d b e r e a l l o c a t e d d u r i n g t h e p r i n t i n g p r o c e s s,
i n i m p r o p e r l y p r i n t e d d a t a.

e r a s e a
A l t h o u g h

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

r e s u l t i n g

4. W a r m S t a r t s.
A n o r m a l w a r m s t a r t o f t h e C P/M s y s t e m , c a u s e d b y

t y p i n g c t l-C o r a t t h e t e r m i n a t i o n o f a t r a n s i e n t p r o g r a m ,
d o e s n o t d e a c t i v a t e D E S P O O L. T h u s, i f a f i l e i s b e i n g
p r i n t e d w h i l e a n e d i t s e s s i o n i s i n p r o g r e s s , f o r e x a m p l e ,
t h e e d i t c a n b e t e r m i n a t e d w i t h o u t a b o r t i n g t h e p r i n t
p r o c e s s. A s n o t e d a b o v e , h o w e v e r , c o l d s t a r t s r e l o a d t h e
e n t i r e C P /M s y s t e m , a n d t h u s c a u s e a n y b a c k g r o u n d p r i n t i n g
t o b e d i s c o n t i n u e d.

5. D e a c t i v a t i n g D E S P O O L.
D E S P O O L i s d e a c t i v a t e d a n d r e m o v e d f r o m m e m o r y b y
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typing ctl-B (control and B keys, simultaneously) when in
command input mode. The ctl-B “ boot" operation acts like
the normal ctl-C warm start function when CP/M is operating
without DESPOOL. Note that unlike the ctl-F attention key,
ctl-B can only be issued in command line input mode, similar
to ctl-C under normal CP/M operation. Further, the ctl-B
key must be the first key typed in the command line. These
restrictions are present to reduce chances of accidental
ctl-B input during command or data entry. Thus, for
example, ctl-B can be entered during editing immediately
following the standard "*" ED prompt, while the ctl-B is
ignored when typing characters in input mode using the I
command.

Implementation Notes.6.
The DESPOOL utility is a self-relocating

similar to DDT and SID.
loaded into the base of the Transient Program Area where
receives control from the CCP. The DESPOOL program is then
moved into high memory, directly below the CCP where it
resides' during the time it is active. The memory image
during DESPOOL operation in a 32K 1.4 CP/M system, for
example, appears as follows:

8000H:

prog ram ,
Upon initial startup, DESPOOL is

i t '

BIOS
7E00H:

BDOS

7100H:

CCP

6900H:
6700H: PSEUDO BIOS

DESPOOL
JMP BDOS A

6303H:

TPA
0100H:
0005H: JMP 6503H

JMP 6703H
0000H:

The normal BDOS jump address at location 0005H is changed to
reflect the reduced amount of
6302H

free
in the example given above).

ED, DDT, PIP, and similarly written
"size" memory using the BDOS
properly when DESPOOL is active.
DESPOOL depends

memory (0100H through -
Thus, programs such as :

user programs which ,

jump address will operate '
Due to the fact that

upon physical contiguity with the CCP
module, it cannot be operated under DDT or SID (although DDT
or SID can operate under DESPOOL).

v
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T h e P S E U D O B I O S p o r t i o n o f t h e m e m o r y i m a g e c o n t a i n s a
a l t e r e d v e r s i o n o f t h e j u m p v e c t o r n o r m a l l y

T h e j u m p v e c t o r i s
s o t h a t i t a p p e a r s

p r o g r a m m a t i c a l l y s i m i l a r t o t h e j u m p v e c t o r i n h i g h m e m o r y.
T h e j u m p i n s t r u c t i o n a t l o c a t i o n 0 0 0 0H i s a l t e r e d t o a d d r e s s
t h i s p s e u d o j u m p v e c t o r i n o r d e r t o a c c o m m o d a t e p r o g r a m s
w h i c h d i r e c t l y a c c e s s t h e B I O S w i t h o u t c a l l i n g t h e C P /M
B D O S. A l t h o u g h t h e r e a r e n o D i g i t a l R e s e a r c h p r o g r a m s w h i c h
d i r e c t l y a c c e s s t h e B I O S, t h e r e a r e C P/M c o m p a t i b l e l a n g u a g e
p r o c e s s o r s, s u c h a s M i c r o s o f t a n d T a r b e l l B A S I C , w h i c h
o b t a i n t h e i r c o n s o l e c h a r a c t e r s d i r e c t l y t h r o u g h t h e B I O S.
G i v e n t h a t a p a r t i c u l a r p r o g r a m l o c a t e s t h e B I O S j u m p v e c t o r
t h o u g h t h e a d d r e s s f i e l d o f t h e j u m p a t 0 0 0 0H , i t w i l l
o p e r a t e p r o p e r l y u n d e r D E S P O O L.

s i i g h t l y
c o n t a i n e d a t t h e b e g i n n i n g o f t h e B I O S,
a l i g n e d o n a n e v e n p a g e b o u n d a r y ,

T h e j u m p a d d r e s s e s r e m a i n i n t a c t u p o n w a r m s t a r t u s i n g
c t l-C , b u t a r e r e p l a c e d w i t h t h e i r o r i g i n a l v a l u e s w h e n
c t l-B i s p r o c e s s e d.

7. I m p r o v i n g D E S P O O L R e s p o n s e.
T h e D E S P O O L p r o g r a m o p e r a t e s b y s a m p l i n g c o n s o l e

s t a t u s w h i l e p r i n t i n g a f i l e i n b a c k g r o u n d m o d e. I f n o
c o n s o l e i n p u t i s r e a d y, t h e n t h e D E S P O O L p r o g r a m p r i n t s t h e
n e x t o u t p u t c h a r a c t e r. D u e t o t h e n a t u r e o f s o m e p r i n t e r
d e v i c e s, t h i s c a n c a u s e a s o m e w h a t "s l u g g i s h " r e s p o n s e t o
c o n s o l e i n p u t c h a r a c t e r s. I n o r d e r t o a l l e v i a t e t h i s
c o n d i t i o n, D E S P O O L c a n b e a l t e r e d i n t h e f i e l d t o s a m p l e t h e
p r i n t e r s t a t u s a s w e l l a s t h e c o n s o l e s t a t u s. I n t h i s c a s e,
p r i n t e r o u t p u t c h a r a c t e r s w i l l n o t b e s e n t u n t i l D E S P O O L h a s
s a m p l e d t h e p r i n t e r s t a t u s a n d f o u n d t h a t t h e p r i n t e r i s
r e a d y t o a c c e p t a n o t h e r c h a r a c t e r. W h e n m o d i f i e d i n t h i s
m a n n e r, t h e o n l y d e l a y s w h i c h w i l l b e e n c o u n t e r e d a t t h e
k e y b o a r d w i l l b e d u r i n g d i s k a c c e s s e s.

T h e p r i n t e r s t a t u s c h a n g e i s a c c o m p l i s h e d a s
W r i t e a s u b r o u t i n e i n y o u r B I O S ( i f i t i s n o t a l r e a d y t h e r e )
w h i c h i n t e r r o g a t e s t h e p r i n t e r s t a t u s a n d r e t u r n s o n e o f t w o
c o n d i t i o n s i n r e g i s t e r A:

A = 0 0

f o H o w s.

i n d i c a t e s t h a t t h e p r i n t e r i s n o t
r e a d y t o a c c e p t a n o u t p u t c h a r a c t e r

i n d i c a t e s t h a t t h e p r i n t e r i s r e a d y
t o a c c e p t a n o u t p u t c h a r a c t e r ( a n y
n o n-z e r o v a l u e i s t r e a t e d a s F F ) .

A = F F

A s s u m e t h a t t h i s s u b r o u t i n e i s c a l l e d P R S T A T,
s t a t u s."

f o r " p r i n t e r
A u g m e n t t h e n o r m a l j u m p v e c t o r a t t h e b e g i n n i n g o f

B I O S t o i n c l u d e a v e c t o r e d j u m p t o t h e P R S T A T
e n d o f t h e l i s t

t h e D i g i t a l R e s e a r c h m a n u a l e n t i t l e d " C P /M S y s t e m
A l t e r a t i o n G u i d e, " r e s u l t i n g i n a j u m p v e c t o r w h i c h a p p e a r s
a s s h o w n b e l o w:

y o u r
s u b r o u t i n e, a n d i n c l u d e t h i s j u m p a t t h e
g i v e n i n
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BOOT ;COLD BOOT ENTRY
WBOOT ;WARM BOOT ENTRY
CONST ;CONSOLE STATUS
CONIN ;CONSOLE INPUT
CONOUT ;CONSOLE OUTPUT
LIST ;LIST OUTPUT
PUNCH ;PUNCH OUTPUT
READER ;READER INPUT
HOME ;HOME THE DISK
SELDSK ;SELECT DISK DRIVE
SETTRK ;SET TRACK NUMBER
SETSEC ;SET SECTOR NUMBER
SETDMA ;SET DMA ADDRESS
READ ;READ SECTOR
WRITE ;WRITE SECTOR
PRSTAT ;SAMPLE PRINTER STATUS

JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

The addition of the "JMP PRSTAT" element at the end of the
list results in a total of sixteen jump vectors elements in
the modified BIOS.

Incorporate your modified BIOS into a test CP/M system
using the standard procedures given in the "CP/M System
Alteration Guide." Cold start your test system, and load the
DESPOOL program, using the special form:

DESPOOL *

indicates that DESPOOL is to take printer
account. If the is not included, DESPOOL

will not
sixteenth jump vector element (JMP

where the
status into
assumes that printer status is not available, and
perform calls on the
PRSTAT, above ).

i< *a

Once you have completed your tests, you may make a
permanent change to the DESPOOL memory image using DDT so
that it is not necessary to type the "*" character each time
you start the DESPOOL program,
loading
altering a " printer status available"
SAVE
procedure is shown below:

The change is made by
the DESPOOL program into the DDT test program area,

flag, followed by a
operation which records the altered memory image. The

DDT
NEXT
0B00
S206 cr
0206 00 01 cr
0207 cr
G0 cr
SAVE 10 UNSPOOL.COM cr

DESPOOL.COM cr Load DESPOOL under DDT
PC

0100 Response from DDT
Set memory at 0206H
Change flag 00 to 01
Stop "S" mode
Go to 0000H (warm start)
Record altered program

At this point, you have a test version
which has an assumed

Test the new UNSPOOL

of DESPOOL, called
input parameter each time

and, when satisfied
UNSPOOL,
it is operated.

i« *II
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II * IIthat it operates in the same manner as DESPOOL with the
parameter, propagate this new program throughout your
which contain the altered BIOS described above.
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