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Y o u r feed back abo ut lh ls docum ent ls Im portant to us' o n ly ln th ls w ay can w e ascertaln yo ur

' needs and f u If 1 I I them  kn 1he future. Please take the tlm e to f ,I1 out lhls questiorm alre and return

; x lt to us. T h is Inform ation w ill be helpful to us, and . tln ttm e, lo 1he fu zuce users of Z ilog system s.

: T hank you
+

k 
.

Y o ur N am e! --

* C om pany N am e'

-  A d d ress. .-- -

o  1
' T itle of lh ls docu m ent:

' W hat softw are prod ucls d o you have?

4

1 W hat Is your hardw are conf lguration (including m em osy size)?

'> - -. . . -  - -  -

q 
1 -  ..

! Ooes thds publfcatlon m eet your needs? Z I Yes Z  No
' lf not. w hy not? -- - -- --- -

i -- - -- -

>

a
1 ' - - - -  - -

A.

.* How  do vou use this publtcatton? lcheck all that apply)

1 D  As an introduclion to the subject?
: -- Q  As a reference m anual? .
) >' L  As an instructor or studentz
I

I

G , H ow  do you find the m aterfal?
$

-  
.  Excellent G ood poor

1 Tecbnicaiily (7) f-l D
e  

.  
organlzation D  D  Q

: com pleteness (7l D  (D
1. *

: W hat w ould have Im proved the m alerlal?

O ther com m ents, Slaggestlons or corrections . -1
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T h is m a n u a l p ro v id e s a n in t ro d u c t io n an d u s e r 's m a n u a l

fo r th e R IO op e ra t ing sy s t em  u se d w ith Z ilo g ts M ic ro

(ZD S ) . De ta iled descr ip t ion is p rov ided fo r system
fe a tu re s , inc l ud ing th e b o o t s t r ap p t o c e s s , th e R IO

Executive , default console dcivers , I/O structute ,
* p rog ram in t e rf ac e , a nd th e Z ilo g F lop p y D isk F il e Sy s tem ,

ZD O S , a nd t h e Z ilo g H a rd D i s k F i le S y s tem , D F S .

* O tb e r p e r t in e n t d o c um en ta t ion w ith w h ich th e re ad e r m ay

w an t t o b e c om e fam il iar inc l ud e s t

Z 8 G -M C Z PR O M  U s e r ls M an u a l

z'

Z8 0 - Z D S P RQ M  U s e r ' s M a n u a l

Z 8 0 -R IO Re l o c a t in g A s se m b le r a nd L i n k e r P s e r ' s M a n u a l

Z8 0 -R IO T e x t Ed ito r U s e r ' s M a n u a l

% w .,v Th is manual makes use of the f ollowing conventions of

n o t a t io n :

O p t io n a l p o r t io n s o f a m od i.f ie r a re e n c lo sed

in b rackets , ( 1 .

Th e sym b ol f or log ica l o t , t I 1 , is used if e ithe r

opt ion can be issued . STATU S t 0 l 1 . . .7 ) m ean s
th e c om m and c a n b e is su ed a s S TA T U S 0 , ST A T U S 1 , . . .

ST A T U S 7 , o r s im p ly a s ST A T U S .

P a r am e t e rs w h ich c an b e rep e e te d z e r o o r m o te t im e s

a re e n c lo se d in p a re n th e se s : nd fo l low ed b y a n

. aste r isk - e .g . # (f ilen am e l* .

P a r am e t e rs w h ic h c an b e rep e a ted a s n e c e s sa ry
b u t m u s t ap p e a r a t le a s t o n c e a re e n c lo se d in

p a re n th e s e s a n 6 fo l low e d b y a p l u s s ig n - e .g . ,

(f ilenam e l+ .

1

I

t
j l
I

U
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All memory addresses and constants referring to w./
m em o ry a l lo c a t io n a re g iv e n in h e x ad e c im a l . U n l e s s

so sp e c if ied , o th e r c o n s ta n t s a re g iv e n in

d e c im a l . H e x ad e c im a l c o n s tan t s a re a l so ind ic ate d

b y an 'H 1 im m ed ia te ly fo l low ing th e h e x d ig it s ,

e .g . , 4F E .

*

*

*
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C H A PT E R l
I

IN T R O D U C T IO N  A N D O V E R V I EWl 
.,

+

1 . 1 IN T R O D U C T IO N

e The Z80 Operating System w ith Relocatable Modules and I/O
M a n ag em e n t , o r R IO , is a g e n e ra l -p u rp o se co m p u t in g s y s tem

d e s ig n ed to f a c il ita te th e d ev e lopm e n t a nd in teg ra t io n o f
' u s e r 's p rog ram s in to a p ro d u c t io n e n v iro nm e n t . R IO i s

a v a i la b le o n v a r io u s B i lo g h a rd w a r e c o n f ig u ra t io n s

includ ing the Z8G M icro Comp u te t Sy stem (MC Z- I) se rie s and th e
z8 0 Deve lopm ent Sy stem ( ZDS ) . Th e Z80 Dev e lopm en t Sy stem
p rov id e s e x te n s iv e h a r dw a re d e b ug g ing a id s t o a s s i st t h e

eng ineer/progtammer in Z8o-based hardware/sof tware system
d e s ig n . T b e u se r h a s a ch o ic e b e tw e e n a m od e s t e n v i ro nm e n t

- with a minimum of system support or an enhanced environmentV
- - '

' hich provides aycess to an assortment of system supportw
u t il it ie s in c l u d in g th e Z il og F l op p y D i s k F il e S y s t em e

Z DO S , a n d th e Z i lo g H a rd D is k F ile Sy s te m , D F S .

In th e m od e s t e nv iro n m e n t , th e u s e r h a s ac ce s s t o 3 K

(lK= l024 ) by tes o f ded ic ated re ad -only m em o ry w h ich
c o n t a in s a p ro g r am d eb ug g e r w i th f ile m a n ip u l a t io n

c a p ab il ity # a f l op p y d i s k d t iv e r w h ic h sup p o r t s up to e ig h t

d is k d r iv e s , a nd # b a s ic c o n so le d r ive r w ith p ro v is io n f o r
p a p e r t ap e o p e ra t io n .

e

In th e e n h a n c ed en v ir onm e n t , th e u s e r a l s o h a s a c c e s s to

th e R IO B x e c u t iv e , ZDO S , D F S r an d a c o l le c t io n o f d is k - re s id e n t

* so f tw a re in c lu d ing a te x t ed tto r , m ac ro a s sem b le r , a nd

linker. The RIO Executive prov ides standard ized I/O

management permitting device independent program
d e v e lo pm e n t a nd u t il lza t io n o f a l t e rn a te o r m u l t ip l e f il e

systems . ZDOS provides a versatile floppy d isk based file
sy s tem w ith v a r iab le re c o rd le ng th f lle s ; up t o 1 6

c o n c u r r e n t ly a c t iv e f il e s ; m a n ag em e n t o f u s e r- d e f in ed

s c r a t c h f i le s w h ich a re a u tom a t ic a l l y d e a l lo c a te d a f te r

use l and auppo r t o f up to e ig h t d is k d r iv e s fo 4 ove r 2 .5
m eg ab y t e s o f o n - l in e s t o rag e . T h e h a rd d is k f i le sy s tem ,

k-z' - 1 -

I
#

I



D F S : s up p l ie s s im ila r fe a t u r e s o n 1 0 m e g a b y t e h ig h sp e ed

d is k s . T h e te x t e d it o r e m a c ro a s sem b le r a nd l in k e r g iv e
th e u se r f u l l sup p o r t in p r og r am d e v e lo pm e n t , m in im iz ing

a s s em b ty t im e w ith r e l o c a ta b le m o d u l e s w h il e a ll ow in g c o m -

p le x m em o r y ov e rl a y s t ru c t u r e s . In a d d it io n r a co n s o l e

d r iv e r is p ro v id ed w h ich a l low s u se r d e f in it to n o f c h a ra c te r

d e le te a nd l in e d e l e te sym b o l s , a u tom a t ic in se rt io n o f any

npmber of line feeds , and autom at ic echo m ode to accomm odate a
w ld e r n ng e o f c o n s o le d e v ic e s .

*

+

*
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1 .2 .1 H A R D W A R E C O N F IG U Z A T IO N

T h e R IO O p e ra t ing Sy s t em ls d e s ig n ed to op e r a te w ith th e 4K

PRO M in e ith e r tb e Z ilog M ic ro Comp u te r Sy s tem (MC Z ) o r

Dev elopm ent Sy stem (ZDS ) . A m in im um conf ig u rat ion o f 32K
.  

(lK= 1024 ) of rand om acce ss m emo ry , one d is k d riv e : and a
c c n s o le d e v ic e is r eq u i re d .

The MCZ 1/ 20 Zilog M icro Computer Sy stem is equipped w ith
*

tw o f l op p y d is k d r iv e s . Th e l e ft d r iv e is d e s ig n a t ed d r iv e

'2 ' a nd th e r ig b t d r iv e is d e s ig n a ted d r iv e '0 '. Th e Z llo g

Devslopment System (ZDS) also has two drives , but the
d e s lg n a t io n s a re 'l ' a n d '0 b fo r le f t a nd r fg h t , re sp e c t iv e ly .

The MCZ 1/35 uses hard d isk cartridge and fixed platter d rives .
T h e u s u a l c o n f ig u ra t ion c o n s is t s o f o n e f ixed p l a t te r a nd o n e

c e r t r id g e d r iv e , d e s ig n a ted '0 ' a nd '1 9, r e sp e c t iv e ly . T h e

s y s t e m w il l s up p o r t u p to 8 d r iv e s .

@ 
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1 .2 .2 F I L E S Y S T E M S

F o r sy s tem s u s ing f l o pp y d i sk s , ZD O S c o n t ro l s t h e o rg a n iza t io n
a nd a l lo c a t io n o f th e s e c t o r s o n a d is ke t t e . W h il e t h e b a z ic u n it

o f d is k a l lo c a t io n is th e s e c to r r th e fund am e n ta l s t ru c tu re w ith in

ZD O S is t h e 'f il e t. A f il e c o n s ls t s o f z e r o o r m o re S e c t o r s

o f d a ta w h ic h c o n ta in lo g ic a l ly - re l a ted in fo rm a t io n . Ea c h

f i le h a s a s e t o f a tt r ib u te s in c l ud in g a n am e o f f rom  o n e

.  
to th irty- tw o ch a racte rs , a se t o f (p o ss ib ly null )
p ro p e r t ie s : a ty p e , a s ub ty p e , a n d a r e c o rd l e ng t h . T h e

sm a l le s t am o u n t o f in fo rm a t io n th a t c a n b e re a d f rom  o r

w r it te n to th e d isk is th e c o n te n t s o f o ne se c to r , b u t m o r e
G

e f f ic ie n t op e rat io n c a n o f te n b e a ch iev ed b y g ro up ing f rom

one to th irty -two cont iguou s sec to rs (a comp le te t rac k )
in t o o n e u n i t w h ic h is th e n re a d o r w r it t e n t og e th e r . T h i s

u n it is c a l le d a 're c o rd ' a n d th e n um b e r o f by t e s o f d a t a

in t h e re c o rd is th e re c o rd l e n g tb . A re c o rd m ay c o n s i st

o f 1 , 2 , 4 , 8 , 1 6 o r 3 2 se c t o r s ; th e re fo re tb e re c o rd

le ng th m ay b e 1 28 , 2 5 6 , 51 2 , 1 0 24 , 2 0 4 8 , o r 4 0 9 6 b y te s .

On sy stem s w ith h ard d isks y the D isk F ile Sy stem (D FS )
p rov id e s a s im il a r f ile s t ru c tu re . Th e b u l k o f th e D F S

Q >
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so f tw a re ru n s in th e m em o ry o f a n in te l l ig en t d isk c o n -
t ro l le r ; o n l y a sm a l l in t e r f a c e ro u t in e re s id e s in th e
m a in sy s t em m e m o ry , th u s r e s u l t ing in a l a rg e m em o ty

sp a c e sav ing . D F S f i le s h av e th e s am e st ru c tu re a s ZDO S
f il e s , e x c e p t th a t m u l t fp le - s e c to r re c o rd s a re n o t su p -

po rted . T he sec to r (and re cord ) s ize is 5l2 by te s .

T h e p to p e r t ie s o f a f i le a re d e f ine d by t h e u s e r a n d m ay

inc l ud e an y c om b in a t io n o f t h e fo ll ow in g :

*1) w r ite p ro tec ted - p ay no t h av e co n ten ts a lte red ;

2 ) e rase p ro tected - m ay no t h av e con ten ts d e le ted ;
*

3) locked at tr ib utes - m ay no t have its attr ib utes
ch ang ed (a f ile 's a tt r ib u te s inc lud e it s
p ro p e r t ie s , ty p e , s u b ty p e , a n d o th e r in f o rm a t io n

tn c l ud ed in th e f il e ls 'd e s c r ip to r re c o rd '; se e

be low ) ;

4) random - f ile is in a fo rm at for rand om
a c c e s s ;

b ) se c re t - f il e is n o t no rm a l ly fo und in d ire c to ry 
x . zsea rche s (se e b

elow ) .

W h e n a f il e is c re a ted , th e u s e r sp e c if ie s it s ty p e ,

w h ic h m u s t b e e x a c t ly o n e o f th e fo l lo w ing z

1 ) d irec to ty - a f ile d irec to ry (se e b e low ) ;

2 ) p ro ced u re - f ile co n ta in s in fo rm at ion wh ich

c a n b e lo ad e d in to m em o ry a n d e x e c u ted

d i re c t ly ;
+

3) A SC II - f ile con s ists o f sym bo ls en cod ed in

t h e Am e r ic a n S t a nd a r d C od e fo r In f o rm a t io n

Interchanje format, such as those produced *
by th e ed ito r o r c o n so le inp u t d ev ic e ;

4 ) b ina ry - d ata o f an un spec if ied form a t .

In ad d it io n t o th e f il e ty p e , th e u s e r m ay d e f in e a

sub typ e , w h ich is a v alue rang ing from 0 (de faul t )
to 15. The subtype is usefuk to d ifferentiate betWeen
f il e s o f a c e r ta in ty p e . F o r in s ta n c e , R IO re q u ire s

all I/O dev ice files to be of type procedure , subtype 1 .

4 - U
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T h e f ile sy s t em m a in ta in s a sp e c ia l f ile o n e ac h d is k w h ich is

n am e d 'D IR E CT O R Y ' . In t h is f ile a re th e n an e s o f a 1 1 f il e s

(includ ing itsel f) on the d isk and the loca t io n o f th e
f ir s t re c o rd o f e a c h f il e . T h e f ir s t re c o rd o f e a c h f il e

is onE sec to r lo ng (reg a rd le ss o f the reco rd leng th o f tbe f ile )
a n d ls c a l l e d th e 'd e s c r ip t o r re c o rd '. A l l th e f ile a tt r ib u te s

inc lud inq en t ry p o in t (w he re e xe cu t ion m ay beg in ) , d ate o f
c r c a t io n e d a te o f l a s t m od i f ic a t io n , f i rs t d a t a re c o rd

ad d re s s , l a s t d a t a re c o rd a d d r e s s , r e c o rd l e n g th , a n d
*  

re c o rd c o u n t a re c o n t a in e d in th i s te c o rd . E a c h re c o rd o f

the f ile co n ta in s p o in te rs (d isk add re sse s) to th e p rev ious
re c o rd a n d th e s ub se q u e n t re c o rd in t he f il e . N o te th a t

e cecords which are log ically in order according to file
c o n te n t s m a y , in f a c t , re s ld e in a n a rb it ra ry o rd e r o n th e

'l in k e d ' s t r uc t u re a l low s m ax im um  u t il iz a t io nd is k . T h ls

o f th e d is k . T h e d is k a l lo c a t io n a lg o r it hm in ZDO S

A t te m p t s t o l o c a l ize th e d is k s e c to rs u se d fo r a s ing l e

f i le . N o te th a t t h e se c to r s w h ic h c om p r i se a s ing le f il e

r e c o rd a re p h y s ic a l ly c o n t ig u o u s o n th e d is k a nd a re

th e re fo re a lw ay s r e a d o r w t it te n a s a s in g le d i s k ac c e s s .

ZD O S m a in ta in s a b it m ap t o k e e p t r a c k o f a l l o c a te d v s .

- unallocated d isk sectors. Th is map resides on threeU
s e c t o rs o f th e d i s k e t t e w h ic h a r e p re a l lo c a t ed b y t h e d is ke t te

fo rm a t t in g u t i l ity a nd is r e ad in to m e m o ry b y th e In it ia l iz e

c om m a n d o t a u to m a t ic a l l y b y ZD O S w h e n th e d is k e t te s a re

c x c h a ng e d . T h e m ap is w r it t e n f tom  m e m o r y t o th e d ls k e t t e

w h e n a f ile is c lo sed fo l low in g an a l lo c a t io n c h ang e :

If th e d is ke t te is fo rm a t te d a s a lsy s t em ' d is k , ad d lt io n a l

s p ac e is p re a l l o c a t e d fo r th e sy s t em b o o t s t ra p ro u t in e a nd

th e GET/SAVE comm and packag e (see the Debug comm and ,
sec t io n 5 .1 3) .

.  
%.

* U n d e r D P S , t h e u n a l lo c a te d h a rd d is k s e c to r s a r e l in k ed

in a f te e c h a i n . T h e a ll o c a t io n a nd d e a l l o c a t io n o f

se c t o r s is a m a t te r o f r em o v in g se c t o r s f r om o r ad d ing

* s e c t G r s to th e f r ee c h a in . S y s te m d is k s c o n t a in t h e

'B O O G S T R A P ' f il e c o n ta in s th e f il e s y s tem th a t is l o ad ed
a t sy s tem  in it ia l iz a t io n .

W h ile f il e s c r e a t e d b y th e R IO O p e ra t in g S y s t em  o r P R O M

d eb ug g e r o n th e D e v e l op m e n t S y s tem  o r M ic r o C om p u te r S y s tem

a re c om p a t ib le , th e b o o ts t ra p i s n o t . T b u s f i le s m a y b e

inte rchanged be tw e en sy stem s (p roced u re f ile s a re ge ne ra lly

not transferable) but a system disk will bootstrap
c o r re c t ly o n ly o n t h e sy s tem  fo r w h ich it w a s d e s lg n e d .

U  - s -
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1 .2 . 3 S Y S T E M IN I T I A L I Z A T IO N

W h e re ZDO S i s th e p r im a ry f ile sy s tem , th e b o o t s t rap p in g

o f th e op e r a t ing sy s tem  is f rom f lop p y d is k s . W h e n a

c a r r iag e te t u rn is e n t e red a s th e f it s t c h a r a c t e r a f te r

p re s s in q R E S ET , o r w h e n th e O S c om m a nd i s e n te re d w h il e

in t h e D e b ug e nv ir o nm e n t , th e P R O M m o n it o r te a d s a 1 2 8 b y t e
m in ibo o t s t ra p f rom t r a c k 1 7 # s e c to r 3 o f t he d is k in d r iv e

0 . Th is p ro g r am in i t ia t e s a d ire c t o r y s e a rc h o n d t iv e O fo r

t h e f il e s O S an d ZD O S , w h ic h a re th e n re ad in to m em o ry .

E x e c u t io n is s t a rt ed a t th e e n t ry p o in t o f O S . Th is is *

o n e o f tw o in s t an c e s w h e re a d is k fo rm a t t ed a s a sy s t em

d is k m u s t b e re a d y in d r iv e 0 . T h e o th e r is w h e n u s ing t h e

G E T o r S A V E c om m a nd s o f th e P R O M De b ug g e r . In a l1 o th e r *

cases, wh ile a particular drive search order may be implied ,
th e re is n o d i f fe re n c e in th e u t il i za t io n o f d r lv e s .

T h is p ro c e s s i s s im il a r o n sy s t em s w h ic h u s e D F S a s t h e

p r im a ry f il e s y s t e m . Th e f il e 'BO O T S T R A P ' c o n t a in s th e

f ile sy s tem , w h ich th e d is k c o n t ro l le r l o ad s d i re c t ly

f ro m d is k , u s ing t h e s t an d a rd d is k s e a rc b se q ue nc e o f

d r iv e 1 , d r iv e 2 , . . . , d r iv e 0 . T h e PR O M m o n ito r th e n m ay
c om m u n ic a t e d i re c t ly w ith th e c o n t ro l le r to lo ad th e f il e

'O S ', a g a in u s in g th e s t a nd a rd d r iv e se a r ch s e g u e n c e .

W h e n e x e c u t io n o f th e f i le O S b e g ln s , a n in it ia l iza t io n

p ro c ed u re i s p e r fo rm e d th a t m a y o r m ay n o t inv o lv e o th e r

f ile s . A m e a n s is p ro v id e d to re ad a se t o f c om m a nd s f rom
a f i le to e x te n d th is in i t ia l iz a t io n p ro c e s s . In t h i s w a y ,

a tu rn k ey sy s t em c a n b e im p l em e n t e d s im p ly b y e d it ing th e

e x te r n a l in it ia l i za t io n c om m a nd f il e . A l te tn a t iv e ly , th e

f il e O S c a n b e e d it ed d i re c t ly t o e x e c u te a u s e r- d e f in e d

comm and seq ue nce at in itia l izat ion t im e (see Ap pend ix E ). A s
p a r t o f th e in it ia l iz a t io n p ro c e s s , m e m o r y is s i ze d t o d e te rm in e
t h e c u r r e n t c o n f ig u r a t io n . I f t h e s i z i n g p r o c e d u r e d e t e rm in e s .

t h e e n d o f m e m o r y t o b e a t o t h e r t b a n a 4 K b o u n d a r y , a

w a r n ing m e s s a g e i s is s ue d t o ind ic a te p o s s ib le m em o ry

fa i lu re , th u s p r ov id in g a f re q ue n t d iag n o s t ic o f sy s tem  .

m e m o r y .

A f t e r in lt ia l iza t io n , O S r e sp o n d s w i th th e m e s s ag e 'R IO R E L v .c c '

(W he re 'v ' is the re lea se v e rs io n and 'c c ' is the re lea se cycle )
f o l l ow e d b y t h e sy s t em  p r om p t c h a r a c te r 't '. A n y t im e R IO

is re a d y to a c c e p t c o m m a nd in p u t , th is p ro m p t c h a ra c t e r is

p r l n t e d .

-  6 - . /
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1 .2 .4 C O M M A N D S

C omm and im p l em e n t a t io n is in o n e o f tw o fo rm s : fo r
'in te r n a l ' c om m a nd s , th e c o d e w h ich a c t u a l ly im p l em e n ts th e ,

c om m a nd is a p a rt o f th e f il e O S a n d re s id e s in m em o ry

w h e n O S is lo ad ed ; îe x te rn a l ' c om m a nd s a re s im p ly p ro c e d u re -
ty p e f il e s w h ic h a r e l o ad ed in to m em o ry fo r e x e c u t io n : If
a c o mm a nd is e x t e rn a l , a se a rc h is m ad e o f a 1 l a c c e s s lb l e

d i re c t o r ie s fo r a f i le o f th e g iv e n n am e . In t h is c o n t e x t ,
* the ave ilable command set is l im ited only by the particular #

f il e s o f p ro c e d u re ty p e w h ic h a re o n th e 'r e ad y ' d r iv e s a t

a g iv e n m om e n t . T h e re fo re , u s e r e x te n s io n , m o d if ic a t io n :

* o r rep la c em e n t o f th e Z il o g sup p l ie d so f tw a r e is a nla t te r

o f f ile m a n ip u l a t io n . Fo r e x am p l e , re p la c em e n t o f th e f il e

n am ed O S o n a sy s tem d is ke t te w i th a no th e r f ile o f the
s am e n am e r e s u l t s in th e a u t om a t ic b o o t s t ra p o f a

user-defined software package . The majority of the
s ta nd a rd R IO c om m a nd se t a re im p l em e n ted a s e x te rn al f ile s .

(Inte rnal comm and s are noted a s such in the comm and

description , Chapter 5).#
%

D

& 
I *

k-x 1 2 5 zzo 
. .@ *

Th e I/O structure of RIO is designed to facilitate p rogram
d ev e lopm e n t ind ep e nd e n t o f p h y s ic al d e v ic e ch a ra c t e r is t ic s .

To th is end a1l I/O requests are made w ith reference to a
'logical unit' which may correspond to any of a given set
of '1/0 dev ices '. In th is way dev ice mod ifications can
o c c u r w ith m in im a l im p ac t o n e x ist in s so f tw a re .

T h e so f tw a re r eq u i re d to c o n t ro l a p a rt ic u l a r b a rd w a r e
* d e v ic e o r s e t o f d ev ic e s i s te rm e d th e 'd e v ic e h a n d l e r '

'  (used interchangeably w ith 11/0 dev ice ', 11/0 d river ',
'd ev ice d r ive r l, or s imp ly 'dev ic e l) . Be fo re a pa rt ic ular

*  d ev ic e c an b e a c c e s se d , it s d ev tc e h a nd le r m u s t b e l o ad ed
tn m em o ry . In it ia l i za t to n p ro c e d u re s m ay b e req u ire d , an d

it a ay b e d e s irab le fo r th e m em o ry it u t il ize s to b e
p ro te c te d from co nc u r re n t so ftw a re ro u t in e s . R IO p ro v id e s

c om m a n d l e v e l c o n t r o l o f t h e s e t a s k s a nd a s s um e s th a t o n c e

th is is done , the dev ice is ready to handle I/O requests .
T h is p toc e s s i s re fe r red to a s ''a c t iv a t ing '' a d ev ic e .

The fundamental concept underly ing the RIQ I/O structure is
tha t o f th e Ilog ica l un it ' (also re fer red to a s fun it ' o r

#
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'1/0 unit ') wh ich enables I/O activ ity independent of a
p a r t ic u l a r d e v ic e . U n it s a re 'd e f in e d l b y l in k ing o r

m app ing a un it to a g iven dev ice . I/O requests m ay not be
m ad e o n u n d e f in e d u n it s , a l t h o ug h som e r eq u e s t s in h e re n t ly

re s u l t in u n it d e f in it io n .

T h re e un it s a r e p r ed e f in e d b y R IO t o h a n d le c o n so te inp u t

(un it 1) , co nso le o utp u t (un it 2 ) and h igh v olum e p rlnted
ou tp ut (un it 3 ). Un lt 0 is u sed by sy s tem func t ion s and is
n o t av a tla b l e to the u se r . U n it s 4 - 2 0 (in th e s ta nd a rd

e

sy stem ) a re av a ilab le fo r u se r p rog tamm ing . Un its 1 , 2 . .
a n d 3 h av e t h e m n em o n ic s C O N IN , C O N O U T a n d S Y S L S T ,

re sp e c t iv e ly w h ic h c a n b e u s ed in te rc h a n g e a b ly w it h th e

l ite ra l u n it d e s ig n a t io n s , w h e re ap p l ic ab le . *

I/O requests are m ade w ith a standard vector format ,
c o n t a in inq in fo rm a t io n s uc h a s u n i t , d a ta t ra n s fe r ad d re s s e

d a ta l e ng th , c om p le t io n c od e s , a n d an op t io n a l s up p lem e n t a l

parameter vector address . I/O requests are made by
p rov id ing a p o inte r to th e req ue st v ec to r (see be low ) and
m a k in g a sy s t em  c a l l .

Note that program s wh ich use the RIO I/O structure can
rem a in unch anged so long as compat ib le 1/O d ev ices 

. . p
a re p ro v id e d . F o r in s t a n c e , a B A S IC sy s t em c o u l d

im m ed ia t e ly u t i l ize a l in e p r in t e r b y re d e f in ing SY S L ST .

N o o th e r s o f tw a re c h an g e s w o u ld b e re q u ire d .

+

+

- 8 -



k

#

I

î C H A PT E R 2

R IO  E X E C U T I V E

t

i

*  .

2 .l S Y S T EM IN IT IA L I ZA T TO N

A s p a rt o f th e s y s te m b o o ts t rap p ro c e d u r e , th e R 1O
<

Execut iv e (O S ) perform s a se t ie s of in it ia l izat ion taskz .
CO N , th e sy s tem c o n so le d ev ic e , is in it ia l ize d . T h e

p r im a ry f ile sy stem (o r the m a ste r d ev ice - see sec t io n

3 .1 ) is then in it ialized to id ent ify the d r ives wh ich a re

available. Memory size is determined by wtiting and
%

s ub s eq u e n t ly re ad ln g a kn o w n p a t te rn th ro ug h m e m o ry u n t il

th e c o m p a r is o n fa il s . I f th e l a s t 'g o o d ' a d d re s s is o n

o the r th an a 4K b ound a ry , i .e . , nF FF , a y a rn ing m e ssag e is
g e n e ra t ed to ind ic a te p o s s ib le m em o ry fa ilu re . M em o ry
o c c up ied by P PO M , O S , ZD O S , a nd C O N i s a l lo c a t ed .

kw x I f tb e p hy s ic al e nd o f m em o ry is o th e r th a n F F F F , th e

no ne x iste n t m em o ry is a lso alloca ted (see sec t io n 2 .3 ) .

In it ia l iza t io n o f th e c o n s o le d ev ic e a s s ig n s d e fa ul t v a l ue s to
the l in e de lete (L IN DE L ) and ch a racte r de le te (CHRD EL ) sym bo ls
and the num be r o f nul l cha rac te rs (N U LLCT ) and l ine feed s (LFCNT )
to be in s e rted a fte r e v e ry c a r r iag e re tu rn . The se v a lu e s a re

N U LLCT = I (a s ing le n ull ch a rac te r is su ff ic ien t fo r m o st C RT IS
a t sp e ed s up to and inc lud ing 1 9 .2 Kb a ud ) , LFCN T = I , L IN D EL= 7F H
(rubo ut o r d elete ) , and CHRDE L= O8H (con tro l-H o r b acksp ace ) . Th e
autom at ic l ine fe ed inse rt ion m od e (AUTO LF ) and con so le

*

ch aracte r ech o (ECHO ) m od es a re se t eon l', and full dup lex

op e ra t io n se le c te d .

*

If the e xte rna l in it ial izat ion (EXT IN I) b it (b it 2 ) o f the
sy stem flag SY SF LG (see Append tce s C and E ) is se t (= 1J ,
th e e x t e rn a l in it ia l iz a t io n c om m an d is e x e c u te d . If th e

EXT IN I b it is rese t (= 0) th is in it ializat ion is no t

performed. Zilog-sugplied software has this bit set;
th e e x te r n a l in it ia l lza t io n c omm a nd c o n s is t s o f

'D O O S .IN IT '. Tb is c om m an d c a u s e s th e c om m an d s o n f ile
O S .IN IT , d e fa u l t d r iv e s e a tc h se q ue nc e , to b e e xe c u ted

a s p a tt o f th e in it ia l i za t io n p ro c e s s .

< >
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T h e u se r m ay a l te r th e e x te rn a l in it ia l iza t io n b it u s ing

the PROM Debugger GET/SAVE comm and s (see section 5.13) .
S e e A p p e nd ix E f o r e x am p l e s . In a d d it io n , th e u s e t c a n

a l te r th e in it ia l tza t io n p ro ce d u re b y ed it in g th e c o n te n t s

o f th e f il e O S .IN IT .

.  A f t e r p o s s ib l e re d e f in it io n o f l og ic a l u n i ts b y t h e
c om m and s o n th e e x t e rn a l in it ia l iza t ion f ile ? th e e x is t ing

unit definitions are saved as the defaults . Subseguent
u n it d e f in it io n s re s to r in g a u n it t o it s d e fa u l t w i l l .

re s u l t in th e u n it d e f in it io n e x is t ing a t th is p o in t in th e

in it ia l i za t io n p to c e s s .

+

C o n c l ud ing th e b o o t s t rap a nd in it ia l iza t io n p r o c ed u re , R IO
p r in t s a n id e n t ify ing D e s s ag e , t h e c om m an d p r om p t cb a ra c t e r

is se n t to t h e c o n s o le o u tp u t un it , a nd th e sy s te m w a it s f o r

c om m a n d inp u t .

2 . 2 F I L E N A M E C O N V E N T IO N S

In t h e m o s t g e n e ra l c a s e , f il e n am e s in R IO c o n s is t o f

th tee parts : . /

1 ) the dev ice n am e sp ec ify ing w h ich d ev ice to
se arch fo r the n am ed f ile (e .g . $3DO S );

2 ) th e d r iv e d es igna tlon restr ict ing the sea rch
to a pa rt ic ular e lem ent o f the dev ic e (e .g . d r iv e 2) ;

3) the f ile nam e itse lf .

Th e f ile n am e c o n s i s t s o f f rom  o n e t o th i r ty - tw o .
c h a ra c te r s , th e f ir s t o f w h ic h m u s t b e a lp h ab e t ic .

Sub seq uent cha racte rs m ay be alp hanum e ric ('A '. ..'Z ' o r
'0 't. . t9 ') , o r one o f th e sp ec ia l ch arac te rs , q ue st ion m a rk
1? ') underbar (' 1), or pe riod (% Q . Uppe r and lowe r *( .

case cba rac te rs arF  inte rp re ted as en te red , i .e . , 'Statu s '
is n o t th e s am e a s ls t atu s ' .

W h en a p e r iod ('. ') is used w ith in a f ile n am e , th ose
c h a ra c te r s in th e n am e in c l u d in g a n d fo l l ow ing t h e p e r io d

a r e r e fe r re d to a s a f il e n am e 'e x te n s io n '. Fo r in s ta n c e ,
t h e f il e n am e O S .IN I T h a s t h e e x te n s io n L IN IT ', w h i le t h e

f il e n am e B O O K .C H A P T E R .I h a s t h e m u l t ip le e x te n s io n s
Q C HA PT E R ' a n d '.1 %  T h e no t io n o f f ile n am e e x te n s io n s is
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a u se fu l c o n v e n t io n fo r th e u se r w h o w ish e s to c a te g o r ize
c e r t a in f il e s b y th e ir n am e s . Som e p ro g r am s s u c h a s th e

a ss em b le r o r e d it o r re q u ire th a t f il e n am e s e n d w ith a

p a r t ic u l a r e x te n s io n - - so u rc e f i le s fo r th e a s s em b l e r m u s t

e n d in .S e w h ile th e ed i to t c re a te s a b a c kup f i le w ith th e

e x te n s io n .o L D - -h o w e v e r , ln g e n e ra l , R rO m a ke s no

d ist in c t io n c on c e rn ing e x te n s ion s . In o tb e r w o rd s , a

p e r iod is t re a te d a s an y o th e t v a l id ch a rac te r in a f il e
n a m e .

- T h e d r iv e d e s ig n a t io n c o n s is t s o f a s ing le c h a r ac te r f r om

* '0 ,. . . 17 .. In th e z il o g D e v e lo pm e n t Sy s t em , d r iv e '0 ' i s

t h e r ig h t- h and d r iv e r d r iv e 1l 1 is t h e le f t- h a nd d r iv e . In
.  th e s t a nd a rd Z i lo g M lc r o C om p u te r Sy s t em , d r iv e '0 ' is th e

r ig h t h a nd d r iv e , d r iv e '2 1 i s t h e le f t- h a n d d r iv e . T h e

c b a r a c t e r '* ' d e n o t e s a s t a n d a r d s e a r c h s e q u e n c e o f

d r iv e s 'l ' '2 ' '7 ' '0 '#' # * * * t *

D e v ice n am e s a r e e s se n t ia l ly f ile n am e s p re f ixe d w ith th e

cha rac te r '$ '. Th is cha rac te r m e re ly serv es as a del im ite r
a nd is n o t re a l ly p a r t o f t h e n am e it s e l f . In ad d it io n ,

t h e d e v ic e n am e m u s t h a v e b e e n m ad e k n ow n to t h e sy s tem

e ith e r b y d e fa u l t in it ia l iz a t io n p ro c e d u re s o r b y th e

Activate commlnd (ser section 5.1). The dev ices known tok
- x O s a ft e r in i t la l iza t lo n a r e :

ZDO S f il e sy s tem (w h e te flo pp y d isk e t te s a te
th e p r im a ry file sy stem m ed ia )

D FS f ile sy stem (w h e re h a rd d isks a re the
p r im a ry f ile sy stem m ed ia )

C ON c o n so l e d r iv e r

N ULL null ope ta t ion dev ic e (see sect ion 3 .4 .2)
P C O N  P R O M c o n s o l e d r iv e r

F LO P PY P RO M f lo p p y d is k c o n t ro l le t in te r f ac e

.  D I S K P R O M h a r d d i s k c o n t r o l l e r i n t e r f a c e

W h e n c o n s t tu c t in g a f il e n am e , t h e c h a r ac t e r ': ' i s u s e d t o

. s e p a r at e a d ev ic e n am e f rom  a d r iv e d e s ig n a t o r a nd t h e

cbaracter '/ ' is used to separate the drive des ignator o r
d ev ic e n am e f r om t h e f i le n am e .

) . 1 1 .V >
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Po r e x am p le , th e c om m a nd ST A T U S m a y b e e n t e red a s )

S T A T U S

ZSTATUS
O/STATBS
:Q/STAT U S
SZDOS/STATUS
SZDOS :O/STATU S

In th e f i rs t c a se , th e d ev ic e n am e a nd d r iv e d e s ig n a t io n .

a re g iv e n d e fa u l t v a l ue s . T h e d e fa u l t d ev ic e is d e s ig n a te d
by th e use r to be th e so urce o f a 11 'unqua l if ied ' (no *

exp l ic it dev ice nam e ) f iles and is te rm ed th e Maste r
d ev ic e . D e f a u l t is ZDO S fo r f l op p y d isk sy s t em s , a nd D P S *

f:r hard d isk based systems , but may be redefined (and also '
dlsplayed) by the MASTER command (see seqtion 5.32). The
d e fa u l t J r iv e se a tch o rd e r fo r c om m a nd f ile s is d r iv e 10 1,

fo l low ed b y the st and a rd se a rch sequ en ce (d e s ig n a ted by
d r iv e '* Q  if the in it ial sea rch o f d r iv e '0 1 is
u n s u c c e s s f u l .

A 1 1 'qu al if ied ' f ile nam es (tho se w ith d ev ice o r d r ive
designations or the prefix '/ ') are treated as external
comm ands . Thus , /DEBUG is not the same as the internal x.z
c o m m a n d D E B U G .

2 .3 M E MO R Y M A N A G E M EN T

T h e R IO E x e c u t iv e tn c l ud e s a m em o ry m a n a g e r w h ich c o n t ro l s

allocatlon/deallocation for the system . A b it map is usel
to re f le c t th e s t a tu s o f e ach 1 2 8 by te segm e n t in th e 6 5K

add re ss sp ac e . A set b it (= 1) ind icate s tb at the segm ent
in q ue st io n is alloc a ted . A rese t b it (= 0 ) ind ica tes the *

seg m e n t is av a il ab le fo r a l lo c a t io n . D u r ing sy s tem

in it ia l iz a t io n r m em o r y w h ic h i s o c c up ied b y t h e sy s tem  o r
w h ic h i s n o n e x ls te n t is m a r ke d a s a l l o c a t e d . S ub se q ue n t *

m e m o r y u t i l i za t io n sh o u ld b e c o o rd in a te d w ith in fo rm a t fo n

s up p l ied b y th e m em o ry m a n ag e r y e n t ry p o in t M E M MG R , to

av o id c o n f l ic t ing u s e s o f th e s am e m em o ry segm e n t .

-  1 2 --
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2 . 3 . 1 M E M M G R

S u b ro u t in e c a l l s to th e sy s tem e n t ry p o in t M E M MG R c an b e

u s e d t o a l l o c a t e , d e a l l o c a t e , o r d e t e rm i n e t h e s t a t u s o f

d e s ig n a t ed m em o ry a re a s . A p p e nd ix I g iv e s t h e d e t a i l s o f

t h e s e s ub ro u t in e c a 3 l s . A l te rn a t e ly , m em o ry se gm e n t s

m ay b e a l lo c a t ed : d e a l lo c a te d , o r t h e c u r re n t m em o ry

m ap d is p l a y e d f rom  th e c om m a n d le v e l . R e fe r to C h a p te t 5

fo r d e t a il s o f t h e A L L O C A T E , D EA L LO C A T E , a nd D I S P LA Y
c o m m a n d s .

+

1

. 2 .4 C O M M A N D S T R IN G  IN T E R P R E T A T IO N

W h e n e v e r R IO i s r e ad y to a c c e p t c om m a n d inp u t , th e p r om p t

ch a ra c te r '% ' is p r in te d o n th e c o n s o l e o u tp u t d e v ic e . A l 1

characters entered (up to a maximum of 256, subject to
dev ice d r iv e r ed it ing r see sec t to n 3 .4 .3 ) afte r the p romp t
ch a ra c t e r , up to an d ln c lud ing th e f irs t A SC I I c a r r iag e

re turn (C R ) , a re en te red into the comm and str ing bu ffe r .
T h ts in p u t c o n s t it u t e s th e c om m a nd inp u t s t r in g . Th e

c om m a nd s e p a ra t io n c h a r a c t e r '; ' is u se d t o te rm in a t e a

c om m an d b u t d o e s n o t t e rm in a t e c om m a n d in p u t . T h u s , a s
M -  m an y c om m a nd s m a y b e e n t e re d a t o n e t im e a s c a n b e

c o n t a in e d in th e 2 5 6 b y t e c om m a nd s t r in g b u f f e r .

Se v e r a l c h a r a c t e r s h a v e sp e c ia l s ig n i f ic a n ce t o th e c om m a nd

s t r ing in te rp r e t e r . A s n o te d ab ov e , c a r r iag e r e t u rn a n d

se m ic o l o n a re u se d t o t e rm in a te c om m a nd s a nd a re

th e re fo re re fe r red to a s te rm in a t o rs . Sp a c e , h o r izo n t a l

tab (A SC II 09H ) , and le ft and r igh t p a renth e se s can sep-
a ra te c om m a nd n am e s f rom op t io n a l p a r am e t e r l is ts a n d

a re re fe r re d to a s d e l im ite r s .
*

The re are two modes o f p rov id ing system inform atign to the
u se r . In v e rb o s e m o d e , e a ch c om m a nd i s e c h o ed a s it i s

m e x t ra c t e d f tom  th e c om m an d s t r ing b u f fe r . Th is is u s e fu l
to v e r ify inp u t o r w h e n e n t e r in g m u l t ip l e c om m a nd s p e r

c om m a n d s t r ing . In b r ie f m od e , c om m a n d s a re n o t e c h o e d

(e xcep t a s en te red ) .

A f te r a c om m a n d b a s b e e n l o c a te d in th e c om m a n d in p u t .

s t r in g , an a t t em p t i s m ad e t o m a t c h it ag a in s t a l is t o f

in t e r n a l c om m an d s . In d o in g so , a n in t e rn a l c om m a nd n am e
m a y b e a b b re v ia t ed to th e e x t e n t to w h ic h it i s

d if fe re n t iab l e f rom  o th e r in te rn a l c om m a n d s . Fo r e x am p le ,

< -> - 1 3 -
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t h e s t r ing s 'D ' 'D E ' , 'D E B I 'D E B U ' , o r 'D E B U G I a l 1r #

re s u l t in e n te r lng th e P PO M D e b ug g e r . If th e a b b re v ia t io n

d o e s n o t id e n t ify a u n iq u e in te rn a l co m m a nd , t h e n th e f ir s t

e n t ry w i l l b e c h o s e n . F o r e x am p l e : 'D ' a n d 'D E ' r e f e r s t o

DEBUG rath e r th an D EA LLOCAT E (Ap p end ix 11 l ists th e in te rna l
comm and table con ten ts in o rd e r) . If no m atch is fo und ,
th e c om m an d n am e is a s s um e d to b e th e n am e o f a f i le . T h e

se a r ch o rd e r o f d r iv e ,0 ', fo l l ow ed b y d r iv e 1* 1, is th e n

u s ed in a n a t tem p t t o op e n th e f i le . I f th e f il e i s l o c a te d

a n d is o f t y p e p ro c e d u re , a r eq u e s t i s m a d e to th e m em o ry .

m a n ag e r to a l lo c a t e t h e sp a c e r eq u ir ed t o l o a d th e f ile .

T h e v a l u e s L O W  A D D R E S S a n d H T G H A D D R E S S in t h e f i l e 's

descripto r recF rd define the mei ory wh ich w ill be alte red .
a s a r e s u l t o f lo ad in g r a nd g e n e r a l l y re p re se n t th e l ow e s t

seg m e n t s t a r t ing ad d re s s a n d h ig h e s t s eg m e n t e n d in g ad d r e s s ,

respectively . Note that since file I/O is not buffered , the
la t te r is a f u n c t io n o f th e re c o rd s i ze a n d m ay n o t e q u a l

t h e h ig h e s t se g m e n t e nd ing a d d re s s . F o r e x am p l e , lo a d ing a f il e

c o n s is t ing o f 4 0 b y te s l in ke d a t l o c a t io n 5 0 0 0 h a v ing 8 0 b y t e

r e c o rd s w i l l a f fe c t m em o r y l o c a t io n s 5 0 0 0 - 5 0 7F ra th e r th a n

5 0 0 0 - 5 0 3F s in c e a m in im um o f o n e re c o rd is re q u ir ed t o

c o n t a in th e f il e . If th e a l lo c a t in g re q ue s t is su c c e s s fu l ,

th e f il e is l o a d e d in to m em o ry .

A f te r lo ad ing t h e f ile , tw o th ing s a a y in h ib it it s

e xecut ion . If it h as a nu ll en try po in t (=0 ) o r if the
d e l im it e r fo l l ow in g th e co n m a nd n am e is a c om m a , t h e

c on m a n d s t r in g in t e rp re te r su p p re s s e s c om m a n d e xe c u t io n an d
in s t e ad p r o c e s se s *h e r em a ind e r o f th e c o m m a nd in p u t s t t in g ,

i f a n y . In th is w a y , f ile s m ay b e l o a d e d to g e th e r an d

c o n t r o l p a s s e d t o a n y o n e o f t h e m . F o r e x a m p l e , i t m a y  b e

d e s i re d th a t a u s e r p ro g r am  a nd d eb ug g e t b e lo ad e d w ith

c o n t r o l p a s s in g t o th e d e b ug g e r w h e r e in s t ru c t io n s m ay b e

e xe c u te d o ne a t a t im e , b re a kp o in t s s e t , o r re g is t e r s g iv e n .
ap p r op r ia te v a l ue s p r io r t o u se r p ro g ram e x e c u t io n .

In t h e ev e n t c om m a nd e x e c u t io n is n o t in h ib i te d , a s t ac k .

m a y b e a l lo c a t ed c o n s is te n t w ith th e s i ze sp e c i f ied in th e

d e sc r ip to r reco rd by L IN K o t IMA G E . (I f a null (= 0 ) s tac k
s ize is r eq u e s te d r d isp a t ch is m ad e to th e lo ad ed f il e

us ing the sy stem stac k space .) W he n sev e ra l p roced ure f iles

jre loaded together , a stack is allocated for the first file
In th e c om m a nd s t r ing w i th a n o n n u l l s t a c k s ize l n o o th e r

s t a c k sp a c e is a l lo c a t ed fo r t h e f i le s lo ad ed t og e th e r . T w o

a t tem p t s a re p ad e t o a l l o c a te th e s t a c k a re a . F i t s t th e m em -
o ry a re a fo ll o w in g th e l o ad ed p ro c e d u re t o th e e nd o f m em o ry i s

se a rc h e d a n d , if u n s u c c e s s fu l , a s e c o nd a t tem p t i s m a d e , se a rc h -
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tng from 0 to the b eg in n ing o f the lo ad ed f ile . If b0 th a ttem p ts
fa i l , n o s t a c k sp a c e is av a il a b le a n d c om m a nd e x e c u t io n c a n no t

b e in it ia l i ze d . T h u s , n o rm a l ly t h e u se r s t a c k is l o c a te d im -

m e d ia te ly a f te r tb e lo ad e d f il e .

S in c e i t i s m o r e e f f ic ie n t to n o t r ep e a ke d l y l o a d a c om m an d
f ile w h ich is to b e e x ec u t ed s e v e ra l t im e s in s u c c e s s io n ,

RIO remembers the entry point of the last Iqaded file and
p rov id es the in te rn al c omm and XEQ (see sec t lo n 5 .4 2) to
t ra n s fe r p ro g r am e x e c u t io n to th a t ad d re s s . M o st R IO

*  

c o m m a nd s c a n b e e xe c u t ed rep e a t e d ly in th is w ay .

P r io r to e x e c u t ing th e e x te rn a l c o m m a n d f i le , th e m em o ry

* m ap is e x am in e d to id en t ify th o se se gm e n t s w h icb w e r e

alloc ated as a resu lt o f load ing the file ls ) to be
e x e c u t e d . W h e n re t u r n t o O S i s m ad e , th e s e se gm e n t s w il l

b e d e a l lo c a te d . N o te tb a t tn tb e e v e n t a f ile is lo ad ed ,

œ b u t n o t e xe c u te d , th e sp a c e it o cc up fe s w ill b e a l lo c a te d

un t il e ith e r exp l ic itly d e al loc a ted (see the RE LEA SE
comm and , sect ion 5 .35 ) or a retu tn to O S is m ad e from any
e x te rn a l com m and f ile .

56
55b
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. 5 E R R O R H A N D L IN G , 1 
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W h e r e v e r e r r o r s o c c u r in t h e p r o c e s s i n g o r e x e c u t io n o f
'  

sy s tem c omm a nd s , a m e s sag e ls d ire c t ed to th e c o n so l e

o u tp u t d ev ic e . c om m a nd p ro c e s s ing th e n c o n t in u e s w ith tb e
ne x t c om m a n d in th e c om m a nd s t r in g , i f a ny .

r I -

? 1 ''#

2 .6 P R O G R A M E X EC UT IO N O F CO H M A N D S '
e

:A n y c om m a n d o r u s e r p r o g r am  e x e c u t a b l e f r o m  t h e s y s t e m

o l e c a n a l s o b e e x e c u te d f r om  a p ro g r am . T h is i sc o n s

. a c c om p l isb e d b y m a k in g a sy s t em c a l l t o R IO u ith r e f e re n c e

t o th e c om m a nd s t r ing to b e e xe c u t e d . In t h i s w a y p ro g tam s

c a n b e c h a ine d t og e th e r o r c o m p l e x ov e r la y s t ru c t u r e s

ea sily im p lem en ted . (See th e Relocat ing A ssem b le r and

Linker manual for details of overlay creation .) Syqtem
c a ll s a n d th e R IO sy s tem e n t ry p o in t a re d e s c r ib ed ln

sec t io n s 3 .2 an d 4 .5 . 
,  
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C H A PT E R 3

1/O STRUCTURE

*

3 . l O V E R V I E W

The I/O a rchitecture of RI0 is designed to a) facilitate
u se r c o n s t tuc t io n a nd im p lem e n ta t io n o f d ev ic e d r iv e r s to

serv ice the I/O reque sts of sy stem o r u ser p rog ram s ; and b )
simplify and standardize interface to all I/O d rivers .
To th is end , a11 I/O reguests are m ade to RIO w ith
re fe re n c e to a l og ic a l u n it . R IO d e t e rm in e s th e p rop e r

routinj for the referenced unit and passes control for
serv ic lng o f th e I/O request to the app rop riate dev ice
d r iv e r .

Tbe internal structures supportinq th is facility include w-/

th e A ct iv e Dev ice Tab le (A DT ) and Log ica l F ile Table (LFT ) .
T h e A c t iv e D e v ice T a b l e h a s o ne e n t ry f o r ev e ry d e v ic e
kn ow n to the sy s tem a t a g fv e n t im e a nd inc l ud e s th e d e v ic e

n am e an d e n t ry p o ln t . D e v ic e s a re m ad e 'k n ow n ' to th e

sy stem v ia th e ACT IV AT E comm and (see sec t io n 5 .1 ) , o r the y

m ay be rem oved from th e A DT b y the D EA C T IVA T E c omm and (see
se c t io n 5 .1 1 ) . Th e c u r re n t A D T c o n te n t s c a n b e rev iew e d W ith

th e LADT com m and (L is t A c t iv ate D ev ice Tab le - see sec t ion

5 .3 1) .

D e v ic e s w h ic h a r e k n o w n t o t h e s y s t em  m a y b e u s e d to

qualify a file name , thereby linking a logical unit to the
n am ed d ev ice . Unq u al if ied f xle n am e s (th o se w itho ut a -
d ev ic e nam e p re f ix ) a re g iv e n a d e fa u lt ro u t ing to th e

m aste r d ev ice (see MA ST ER , sec t ion 5 .32 ) .

T h e l in k b e tw e e n a l o g ic a l un it a nd a sp e c if ic d e v ice

e x is t s in th e Log ic a l F il e T ab l e , e a c h e n t ry o f w h ic h

c o n ta ln s th e ad d re s s o f th e J e v ic e th a t th e c o r r e sp o nd ing

un it is lin ked to . Before I/O tequests may be proce ssed v ia
a log ic a l un it , th e un it m u st b e d e f ine d . Th i s u n tt

de finition may occur v ia the 'Assign ' I/O request (see

-  16 - x .p
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, 

Sec bion 3 .3) o r it m ay occur as a result of the D EF IN E

comm and (see sect ion 5 .14 ).

A s a p a r t o f sy s tem in it ia l iz a t io n u n its 1 , 2 , a nd 3
a re d e f in ed a s th e c o n so le in p u t , c o n so l e o u tp u t . a n d

j volume output devlces, respectively, and are given them n em o n ic s CO N TN , C O N O OT , a nd S Y S L ST . Al th o ugh th e se

l units are available for redefinition by the user, R1O
l len t d ev ic e s .a ss um e s th a t tb e se u n i ts rep re se n t th e eq u iv a

*

3 .2 I/O RBQUESTS - SYSTEM CALLS
t
-  

*

I/O requests are accomp lished by makinq a sub routine call
to th e R 1O entry p o in t SYST EM (se e App end ix C ) . Th e IY

) register must hold the address of a request vector, of the
I fo ll ow inq fo rm a t : ,
l

î

j Byte . g Contents
IY - > Q log ic a l u n i t n um b e r

l . re q u e s t c o d e

@
, 

2- 3 d a ta t ra n s fe r add re s s
? ,

< .  4 - 5 d a t a l e ng tb

6- 7 ' c om p l e t io n ad d re ss
1

N 8 * 9 e r ro r re tu rn ad d re s s

A c om p l e t io n c od e
B -C ( s up p lem e n t a l p a r am e te r

in fo rm a t io n
I

L o g ic a l U n it N um b e r
/

a  

T h e loq ic a l un it n um b e r is a n in teq e r in th e ra ng e 1 t o
MA KLUN (2Q in th e stand ard sy stem ) . Un its 1 , 2 and 3
a te p re d e f in ed b y R I0 t o b e c o n so le in p u t , c o n so le o u tp u t ,

and v o l um e o u tp u t .
+

R e q u e s t C o d e
.  

. .  

*
.

Id e n t if ie s th e o p e r a t io n re q u e s ted .

G  * 14 *
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D a t a T r a n s fe r A d d re s s

T h e m em o ry a d d re s s a t w h ic h d a t a m o v em e n t w il l b eg in .

D a t a L e n g t h

N um b e r o f b y te s o f in f o rm a t ion in th e t r a n sfe r . T h is w il l
b e re se t b y th e d e v ic e to re fle c t th e a c tu a l n um b e r o f

*

b y t e s t r a n s f e r red u p o n c om p l e t io n o f th e o p e r a t io n .

#  *

C o m p l e t io n Re tu rn A d d re s s

I f b it 0 (l e as t s ig n if ic a nt ) o f tb e r eq u e st c od e is se t

(= 1) , th ose dev ice s wh ich are inte rrup t-d r iven w ill return
c o n t ro l to tb e c a l l ing ro u t in e a s so o n a s p o s s ib le a n d

c on t in u e t h e o p e ra t io n u nd e r in t e r tu p t c o n t ro l . A t th e

t im e th a t th e o p e r a t io n is c om p l e t ed , t ra n s fe r w i l l b e m ad e
to t h e e om p l e t io n a d d re s s w h ic h sh o u ld e xe rc ise th e

respo ns ib il it ie s o f an in te rrup t serv ice rou t ine (i .e . , ie
m u st p re s e rv e a l l reg is te r s ) . H ow ev e r , a n R ET I in s t r uc t io n

s h o u l d n o t b e e x e c u t e d , s in c e l o w e r- l e v e l in t e r r u p t s a r e

enab led by the interrup t hand le r . (If inn ed ia te re tu rn is
d e s ired , c a r e m u s t b e ta k e n n o t t o c h an g e any w o rd s in th e

p a ra m e t e r v e c t o r , o r u se o r c h a n g e t h e d a t a . u n t il tb e

op e ra t ion is c om p le te .) If re tu rn on com p le t ion is
lnd ic ated (i .e . , b it 0 is re se t= o ) the com p le t ion re tu rn

ad d r e s s ls ig n o re d .

E r r o r R e t u r n A d d r e s s *

If nonzero ' the error return address w ill be ujed as the
ce t u rn a d d re s s in th e e v e n t o f an e r r o r c o nd it lo n . T h e *

ro u t in e t h u s e n t e r e d s h o u l d e x e c u t e a n R ET i n s t ru c t io n

a fte r p ro c e s s ing th e e r ro r c o nd it io n . s in c e th e e r ro r

cond ition is detected by the I/O driverg and the call to
t h e e r r o r re t u rn a d d re s s i s m ad e th e r e r t b e p ro g r am m e t

sb o u ld n o t m a k e a s s um p t io n s a b o u t t h e e le m e n t s o n th e

s t a c k a b o v e t h e re t u r n a d d re s s .

-  18 - wv
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Q .

C om p l e t io n C o d e ( '

T h e c om p le t io n c od e is a lw a y s se t b y th e d e v ice a nd w il l
ind ic a te c om p le t io n o f th e re q ue s t a nd a ny e r ro r s . E rro r

codes are universal (i.e .: for all dev ices to which a givyn
err or ap p l ie s , th e e rro r cod e is th e san e ) . G ene ral ly z b it
7 =1 is used to s ig n a l op e ra t io n c om p l e te , w ith b it 6 = 1
ind icating an error cond ition lsee Append ix A). All I/O
d ev tc e s m u s t se t th is c om p le t io n c od e p r io r to re tu rn ing to

th e c a l l fng p ro c ed u re .

* Supp lemental Pa ram e ter ln fo rm at ion (Op t ion al)

The tYo bytes of supplemental pacamater information
m ay b e us ed to ho ld e ith e r a d d lt io n a l d a ta o r a n
ad d re s s to a v e c to r s u p p l em e n t . T h e fo rm a t o f

s u ch a n e x te n s io n is d e f in ed b y tb e d ev tc e fo r a

g iv e n req ue s t .

é

A.x 3.3 THE 'ASSIGN ' 1/O REQUEST ' ' '

I f a sy s t em c a l l is m ad e w it h th e re q ue s t b y t e e q u a l to th e

IASSIGN ' reguest code (02), the request is trapped by PIO for
p o s s ib le u n it d e f in it io n o r su pp lem e n t a l p a ram e te r v e c to r
m a n ip u la t io n . T h e e x ac t seq ue n ce is c o n t ro lled by a s e t o f

f lag s in th e f ir s t b y te o f th e s up p lem e n ta l p a ram e t e r

v e c t o r .

If b it 7 (the most s ign fficant b it) of the flag byte is
te se t (= 0 ) , th en R IO w ill fo rm at the supp lem e ntal p a ram ete r

q v ecto r (see Append ix F ) , includ ing the d rive name , f ile
n am e le ng th , a nd f ile n am e f le ld s , from in fo rm a t io n d e r ïv ed

e i th e r f rom th e s t r ing re f e re n c ed b y tb e D a t : T r an s fe r
* Add ress o f th e req ue st v ecto r (b it 1=0 ) or from the str ing

c on ta ined in th e f ile n am e f ie ld (b it 1= 1 ) .

F o r e x am p l e , s up p o se a u s e r p r o g ram re q u ir e s o n e p a ram e te r

w h ic h ca n b e a q u a l if ied o r unq ua l if ied f ile n am e . Th e

use r m ay e l e c t to p a r se th is p a ra m e te r s tr ing in o rd e r to
d e te rm ine th e d ev lce nam e (if any l ' d riv e d es ig nat io n (if

any) , f ile nam e and f ile leng th . Al te rnat iv ely , a reque st
v e c t o r c a n b e s e t up  w ith th e D a t a T r a n s f e r A d d r e s s f ie l d

re fe r/nc ing th e p a ram e te t st r ing and th e f irst (flag ) by te

K J -- l 9 -

I
I



o f tb e sup p l em e n ta l p a r am e t e r v e c to r w ith b it s 7 an d 1

re set to (th is f ile nam e st r ing m us t be te rm ina ted by a

del im ite r). RIO then moves the f ile n ame in to the file
n am e f ie à d o f th e s up p l em en t a l p a r am e t e r v e c t o r a nd s e t s

th e n am e l e ng th a nd d r iv e d e s ig n a t to n . I f n o n am e is
g iv e n , th e n aa e le ng th f ie ld is s e t to ze ro . If no d r iv e

desijnation is g iven r the standard search sequence symbol
l* ' ls p u t ln th e d r iv e d e s ig n a t io n f ie l d . M o re
im p o r ta n t ly r th e log ic a l un it re f e re n c ed in th e re q ue st
v e c t o r is l in k ed to th e d ev ice sp e c if ie d a s p ar t o f th e *

f ile n am e s t r ing , o r th e m a s te r d ev ic e , if n o d e v ic e n am e

i s g iv e n .

A s a se c o nd a l te rn a t iv e r th e u se r p r o g ram c an se t b it l o f *

th e flag by te a f te r m ov lng (o r a ssem b l ing ) the en t ire
p a ram e t e r s t r ing in to th e s up p l em e n ta l p a r am e t e r v e c to r

f ile n am e f ie l d . R IO th e n fo rm a t s th e re s t o f th e
sup p lem e n t a l p a ram e te r v e c t o r in t h e s am e w ay a s b e fo re .

If b it 7 o f th e flag by te is se t (. 1 ) . th e v e c to r (and

supp lem en ta l p a ram et e r v ec to r) is assum ed to be in a
c o r r e c t fo rm a t e i .e . , a 1l f ie ld s h o ld v a l id in fo rm a t io n .

I f b i t 0 is a l s o s e t , th e un it is l in k e d to th e m a s t e r

d e v ice . If b it û is re s e t , u n it re d e f in it io n d o e s n o t 
x w z

o c c u r , m a in ta in ing th e c u r re n t u n it-d ev ic e l in k . In th is

la s t c a s e , p r e v io u s un i t d e f in i t io n m u s t h a v e t a k e n p l a c e .

A fter the preced ing step s are taken , the I/O request is
p a s sed to th e in te nd ed d e v ic e fo r p ro c e s s tng . S ub se q ue n t

I/0 requests are routed d irectly to the dev ice .

Th e fo l lo w in g ta b l e s um m a r ize s th e e f fe c ts o f sp e c if ic
s up p lem e n t al p a ram e t e r v e ct o r fl ag b y te v a l ue s d u r ing th e

'ASSIGN ' I/O request :

Flag Byte Effec t on ASSIGN I/O Request

(hex ) *

0 (b it 1 reset) R IO fo rm ats Supp lem en ta l
P a r a m e t e r V e c t o r , D a t a T r a n s f e r

A d d re s s is th e ad d re s s o f th e

f il e n am e s t r ing

2 (b it 1 set) R IO form ats Supp lem en tal
Pa r am e te r V e c t o r f il e n am er

f ie ld co n ta in s f zl e n am e

s t r in g

-  
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U

80 (b it 7 se t and R IO p as ses regue st d irectly
b it 0 re s e t ) to d ev ic e (p rev io u s u n it

d e f in it ion reg u ired )

81 (b it 7 set R IO l inks un it to
and b it 0 set) master dev ice

+ 3
.
4 STAN DA RD R IO I/O D EV ICES

F fv e d e v ic e s a re k n o w n to R IO a f t e r d e f a u l t sy s t em

* in it ia l i za t io n l

D e v ic e D e s c r ip t io n ' t

ZDO S o t D P S P t im a ty f ile sy s tem
F LO P P Y o r D IS K In t e r fa c e to d ev ic e c o n t ro ll e r

N U L L N u l l d e v ic e
P C O N P R O M c o n s o l e d r iv e r

C O N S y s t e m c o n s o l e d r iv e r

*' 

v ,

U *

3 .4 .1 ZD O S

ZD O S i s th e f i le sy s t em  f o r R I0  o n f lo p p y d is k b a se d sy s tem s .
It d is t ing u ish e s be tw e e n log ic a l u n its a nd s up p o r ts n an ed

f ile s . Co n s u l t C h ap te r 6 fo r d e ta il s o f ZDO S r eq u e st c od e s

a nd re q ue s t v e c t o r f o rm a t s .

*

3 .4 .2 D F S

* D F S is th e ZDO S e q u iv a le n t fo r h a rd d isk b a se d sy s tem s .
C o n s u l t c h ap te r 7 fo r d e ta il s o f D F S reg ue s t c od e s and

r eq ue s t v e c to r f o rm a t s .
1

3 .4 .3 N U L L  '

N U LL i s a p se ud o d ev ic e d r iv e r w h ic h re spo cd s to a l 1
re q u e st c od e s . In m o s t c a se s : th e o p e ra t io n p e r fo rm e d 1s ,

in fac t , n u l l- - th a t is , n o op e ra t ion is p e r fo rm ed .

Q .>  - 21 -
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5

N o n e th e le s s , it re sp o nd s w i th a c om p l e t io n c od e im p ly ing

c om p le t io n o f op e r a t ion .

I/O Request Act ion

R EA D L IN E c om p le t ion cod e = C 9H (end o f
R EA D B IN AP Y f il e ) , d a ta le n g th = 0

A l l o t h e rs c om p le t io n c od e = 8 0H
(ope ra t ion comp le ted ) *

T h i s d e v ic e p ro v ld e s a d e s t ln a t io n t o w h ic h u n w a n te d o u tp u t

c an b e d iv e r te d . It a l s o p rov id e s a c o nv e n ie n t w ay t o *

ch e c k th e in t eg r ity o f a f il e . A f il e t h a t c a n b e c o p ied
t o N U L L h a s n o r e c o rd p o in t e r e r r o r s p s in c e a c om p l e t e R EA D

o p e r a t io n is p e r fo rm e d . In th e s am e w a y , a l 1 f ile s o n a

d isk c an b e c op ie d to tb e N U L L d ev ic e w ith a s in g l e

c om m a nd , t h u s c h e c k tn g th e f il e st ru c tu re o f th e e n t i re

d i s k .

3 .4 .4 C O N

C O N i s th e d e fa u l t R IO c o n so le d r iv e r e sp e c ia l ly d e s ig ne d
fo r C R T t e rm in al s . It is l in ke d a s p a rt o f th e f ile O S

w h ic h is lo ad ed d u r ing sy s t em b o o t s t ra p . It a l l ow s th e
u s e r to d e f in e th e l in e a n d c h a r a c t e r d e l e t e sym b o l s a n d

sup p o r t s a rb it r a ry t ab se t t ing s w it h in a 1 34 c h a r ac te r

line leng th . The standard RIO I/O vector format ts used
in comm un ica t ing w ith CON (see Ap pe nd ix F ) .

Du r in g R E A D o p e ra t io n s e e n t e r ing t h e s in g le c h a r a c t e r

d e le te sym bo l (d e fa ul t = A SC II bac k sp ac e , 08H ) c a uses th e -

la s t c h a r a c t e r p l a c e d in th e b u f fe r t o b e lo g ic a l ly

d e le te d . A b a c k sp a c e : sp ac e , b a c k sp ac e se q u e n c e is se n t to

th e c o n so le to e ra s e th e c h a r ac te r f rom tb e sc re e n a nd e

r e p o s t t i o n t h e c u r s o r .

The line feed cha rac te r (A SC II OAH ) fo rce s the c urso r to
the sta rt o f the next line and p laces a sp ace (ASC II 20H )
in th e b u f fe r . Th i s p ro v id e s a c o n v e n ie n t w ay t o fo r c e th e

c u r so r o r p r in t m e ch a n i sm to th e b eg in n ing o f th e ne x t l in e

w ith o u t te rm in a t ing tnp u t . N o t e th a t n o c a rr iag e r e t u rn is
p lac ed in th e b u f fe r , t .e . e inp u t is log ic a l ly a s ing le

l in e .

-  22 - u
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T he l ine d e le te cha racte r (d e fault = A SC II rubou t o r
d elete , 7FH ) d elete s from th e console d isp lay and th e
inp u t b u f fe r a l l c h a r a c t e rs b a c k to an d in c l ud ing th e

p rev io us carr iag e retu rn . (If l ine feed s o r b ac ksp aces hav e
b e e n e n te red , n o t a l 1 o f th e d isp l ay ed inp u t s t r ing is

era sed from the d isp lay ) .

T h e inp u t d e le te ch a rac te r (c on t ro l-x ) fl u she s the inp u t

.  

b p ffe r and echoe s a b ac k sla sb c a rr iag e re tu rn on th e con so l e
d i sp l ay . T h e e f fe c t o f th e l in e d e l e te c h a r a c t e r a nd t h e

inp u t d e le te ch a ra c te r d if fe r s on ly w h e n p roc es s ïn g re a d

b in ary req ue sts (de scr ibed below ) .
*

To inp ut v e rba t im sp ec ial ch a rac te rs (l ike rub out , con tro l-x ,
e tc x) , an e sc ap c cha rac te r (b ac kslash ) is p rov ided . So , to
enter 'AB<rubouty ' type lABN frubouty '. To enter 'N ', type
'NN '. The backslash can be used to enter any character t .
o th e r th a n c a r r iag e re tu rn .

T h e c o n so le d r iv e r is n o t in te rr up t-d r iv e n n o r d o e s it
d is t ing u ish b e tw e e n log ic a l u n it s . M o d e s c an b e s e t fo r '

l in e fe e d in s e r t io n . n um b e r o f n u l l s , a nd c h a ra c te r e ch o .

A--, If in AUTO LF ON m od e (de fau l t ) , and th e v alue o f LFCN T
l s n o n ze ro , th e n L F CN T l ine fe ed s a te o u tp u t to th e c o n s o le
fo l lo w ing e v e ry c a r r iag e re tu r n . A f te r l ine fe ed in s e r t io n

(if any ) , and if the va lue o f N U LLCT is non ze ro r the n N U LLCT
nu ll s (A SC II û ) are ou tp u t to allow t im e fo e p r yn t head o r
c u r so r rep o s it io n ing . D e f a u l t is N U L LC T = I , w h ich is s u f f ic ie n t

f o r C R T o p e ra t io n up t o 1 9 .2 K b a u d , a n d L F C N T = I . I f i n E C HO  O N

m od e (d e faul tl , the n e ach cha rac te r is e ch oed back to the te r-

m in a l a s it is r e a d .

The A SC II tab character , con trol-l (09H ) , is expanded into
Q an ap p top t ia t e n um b e r o f sp ac e s o n ly w h en it is o u tp u t to a

d isp l ay d ev ic e e th u s c om p a c t ing sm b o l ic f il e s w h e re
l a rg e n um b e r s o f sp a c e s a re re q u ir ed to im p ro v e re ad a b il ity .

* T ab s c a n b e se t b y p l a c ing th e c u r so r in th e d e s ircd

olumn 8nd entering control-T (ASCII 14H) followed byî 
' T o c l e a r a t ab s e t t in q , tb e c u r so r is p o s it io n edT 

.

in t h e c o l um n w h e re t h e t a b e x is t s a nd t h e s eq u e n c e

c o n t ro l-T f o l l ow ed b y a ' sp a c e I is e n te re d .

Th e d e f a u l t ta b s e tt ing s a re e v e ry e ig h t c o lum n s , s t a rt ing
w ith t h e 1e f tm o s t c o l um n a s c o l um n 0 . T o ch a ng e th is d e f a u l t

tab se t ting , the use r may use the SET TABS IZE copm and ( see

5 .39 ) .

Q . , . g , .
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T ab s can be alte red in the file O S (from the PROM Debugge r)
to c h a n g e th e d e fa u l t tab se t t ing s o f ev e ry e ig h t

co lum n s . D if fe ten t tab b ing e nv iro nm e n t s c a n b e
e st a b l ish e d a nd m ad e in to a f ile s o t h a t th e y m ay b e

alte red by comm and (se e Sect ions 5 .37 and 5 .38 ) .

The follow ing I/O req uests a re hono red by CON : .

IN IT IA L IZE (00H ) - R ead s the c ur ren t d a te in to th e
d e fau lt attr ib utes tab le (see O PEN .
be low ) a nd se ts d e fa u l t s ta tu s a re a .

A SS IGN (0 2B ) - N u ll op e ra t ion re turns
op e ra t io n c om p le te

O P6N (04B ) - If da ta leng th = 0 : n ull op e ra t ion .
O th e rw is e up t o 2 0 b y te s c a n b e

re q ue s ted f rom th e d e fa u l t se t o f
a t t r ib u t e s in c lud in g )

Type 20H (ASC II) >./

Re c o r d C o u n t 0

Re c o rd L e n g th 8 0B

B l o c k L e ng t h  8 0H

P ro p e rt ie s 0
S t a r t in g A d d re s s 0

B y t e s in la s t re c o rd 0
C re a t io n D a t e C u r re n t D a t e

CLO SE (06H ) - N ul l ope rat io n retu rns op e ra t ion
c om p l e t e -

PBA D B IN ARY (0AH ) - D a ta lenq th ch a raete rs are rece iv ed
f r om t h e c o n s o l e . E n t e r ing a e

cont rol-D (ASC II EOT , 04H ) cau se s
an e nd-o f- file m a rk (FFH ) to b e
p l a c e d in th e b u ff e r a n d th e re q u e s t
te rm in a te d . D a ta le ng th is re se t to

th e ac tua l n um b e r o f c h a ra c te r s re ad .
T h e p a r ity b it o f e aeh ch a r ac t e r ls

r e s e t .

-  2 4 -
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READ L IN E (0CH ) - A m ax im um o f d ata leng th ch aracte rs
i s r e c e iv e d f rom  th e co n s o le up t o

.  an d in c l ud ing th e f ir s t c a r r iag e

re t u r n . D a ta le ng th is r e s e t t o

th e a c tu a l n um b e r o f c h a r a c te r s re a d .

' T h e p a r ity b it o f e ac h c h a r a c te r is

r e s e t .

WRITE B INARY (0EH ) - Da ta leng th ch aracte rs are sent to
th e c o n so le . A n e n d -o f- f ile m a r k

e (OF FH ) re su lts in te rm ina t ion o f the
re q ue s t . D a ta le ng th is re s e t t o

t h e a c t u a l n um b e r o f c h a r a c t e r s

. w r it te n .

WR ITE LIN E (1OH ) - A m ax imum of data leng th characters
is s e n t to th e c o n s o le up to a nd

in c lu d ing th e f ir s t c a r r iag e r e t u rn .
D a t a l e n g t h i s r e s e t t o th e a c t u a l

n um b e r o f c h a ra c t e r s w r it t e n .

REA D STATU S (40H ) - T tan sfers d at a leng th by tes o f the
C O N s ta tu s a r e a t o t h e a re a

s t a r t ing a t th e d a t a t r a n s fe r
M >  ad d re s s : T h e C O N SO L s ta tu s fl ag s

a r e d e f i n e d a s f o l l o w s :

B y t e

*

0 F L A G b y t e B i t 0 Lo c a l F l a g

B i t l A u to l ine fe e d
' inse rtion (A UTO LF )

O n= l (d e fau lt )
O f f = 0

* B it 2 Echo On/off
On = l (d e fau lt)
O f f= 0

w B ik 3 T e m p o r a ry In p u t b u f fe r

(T IB )
F u 1 1 = 1

Emp ty=o (d efault )
B it 4 E c h o c a r r iag e re t u rn

O f f = l

O n= 0 (de fault)
B it 5 E sc ap e p e nd ing

N o t p e n d in g = l

Pend in g= o (d efaul t l

k. z - 2 5 -
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B i t 6 L o c a l fl ag

B it 7 Full/Half duplex
H a l f= l

Fu ll=0 (d efault )
1 r e s e rv e d
2 T IB H o l d s l a s t c h a r a c t e r w b ic h h a s

b e e n in p u t f tom  se r ia l

co m m u n ic a t io n p o r t b u t no t y e t
t r a n s f e r r e d b y a R E A D  r e q u e s t .

3 C u rs o r L o c a t io n
4 r e s e rv e d *

5 . .1 38 T a b b ing D r um 1 34 p o s it io n s u sed to m a r k t ab

se tt ing s (non ze ro v a lue s)
*

W R IT E STATUS (42H ) - T ran sfe rs d ata leng tb byte s
f r om  t h e d a t a t r a n s f e r a d d re s s

t o t h e C 0 N  s t a t u s a r e a

(see abov e ) .

DEACTIVATE (44H) - Null operatlon returns
o p e ra t lo n c om p le te

REA D ABSO LUT E (46H ) - Da ta leng th byte s are
re c e iv e d f rom t h e c o n s o l e

d ev ic e . B y te d a t a is ac -
c e p t e d e x a c t l y  a s t r a n s -

m it t e d . D a t a l e ng t h is

u n a f f e c t e d .

WR ITE ABSO LUT E (48H ) - Da ta leng th by tes are sen t
t o t h e c o n s o l e d e v i c e . B y t e

d a t a is w t it te n e x a c t ly a s
g iv e n . D a t a l e ng t h is u n -

a f f e c t e d .

A 1 l o th e rs - re t u rn s In v a l id te q ue s t com p l e t io n c od e .

D u r ing w r ite op e ra t io n s , e n te r ing a q u e s t io n m a r k c a u se s -

the operation to pause until a seconj question mark is
e n t e red . En te r in g a n E s c ap e a lw a y s im m ed ia t e ly t e rm in a te s

an I/O req uest .

-  a 6 - u
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3 .4 .5 P CO N

The PROM console driver p rov ides basic console I/O and
b e c om e s th e d e fa u l t d ev ic e fo r lo g ic a l u n it s 1 a n d 2

w h e n O S e n c o un te r s e r ro rs w h ile re q ue s t ing inp u t f rom
o r o u tp u t t o th e s e u n i t s . R e f e r t o t h e M C Z o r ZD S P R O M

U se r 's M a n ua l fo r fu l l d e ta il s .

.  3 .4 .6 F LO P P Y

T h e P RO M f lo p p y d is k d r iv e r is u se d b y  ZDO S a s *h e ac c e s s

.  

p r im it iv e fo r th e flop p y d is k d r iv e s . Re fe r to th e M C Z

o r ZD S PRO M U se r 's M a n u a l fo r fu l l d e ta ils .

3 .4 .7 D I S K

D IS K i s th e h a rd d is k c o n tro l le r in te r fac e p ro v ld ed fo r
th o s e u t i l tt ie s re q u i r ing a c c e s s b y se c t o r ad d r e s s . Re fe r

to C h ap te r 7 f o r fu l l d e t a il s .

8.

#
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C H A P T E R  4

P RO G R A M  IN T E R F A C E

4 .1 P R O G R A M L O C A T IO N

T h e fo l lo w ins t ab le d e sc r ib e s th e m em o ry u t il iza t io n fo r *

th e stand a td M ic rocom p u te r Sy s tem (MC Z) and Deve lo pm e n t

Sy stem (ZD S ) :

MC Z 1/20 MCZ 1/35 ZDS (monitor
m od e )

P R O M O - F F F O -F F F O -B F F

P RO M D ed ic a ted RA M l 0 0 0 - l 3P F l0 0 0 -1 3F F C O O -F F F

R IO Exe cu t iv e (O S ) 1 40 0- 24F F 140 0- 241 F 1 000-20F F
C o n so l e D r iv e r 2 5 0 0 - 2 9F F 2 5 0 0- 2 9F F 2 1 0 0- 2 5F F

ZD O S 2A 0 O- 4 3F F - - - 2 6 0 0- 3F F F
U se r Sp a c e 4 4 0 0- 2A 0 0- 4 00 0-

R IO c om m a n d s , a n d , in f a c t , a 1 1 R IO p r o c e d u re f i le s , a r e

w r it te n a s s ub ro u t ine s . Th a t i s , th e sy st em re t u rn ad d re s s

l s p u sh ed on t h e st a c k w h e n p ro g ram  e x e c u t io n o f th e

p ro c ed u re f ile b eg in s . Com m a nd f il e s a re g e n e ra l ly

lo ad ed in t o th e 1o w t a ng e o f th e p ro g r am sp a c e fo r
e x e c u t io n . En t ry p o in t s a n d f ile s ize s c a n b e o b ta ine d

us ing the EXTRACT o r CAT comm and s (se e Ch ap te r 5 ) .

T h e m in im um  r e q u i r em e n t f o r p r o g r am e x e c u t io n c o n c u r re n t +

w it h R IO i s th a t it b e 'l o ad a b le ' in th e s e n s e th a t th e

sp a c e re q u ired t o re ad th e f il e in to m em o ry b e un a l lo c ated ,

a nd th a t s u f f ic ie n t sp ac e b e av a ila b le in th e sy s tem  t o .

a l l o c a t e a u s e r s t a c k .

Th e c u r re n t s t a te o f th e m em o ry a l lo c a t io n m ap c an b e

d isplayed us ing th e D ISPLAY comm and (see Sec tion 5 .19 ) . In the

MCZ 1/20 configuration r memory from 4400H is unallocated and is
av a ila b le fo r sy s tem o r u se r c om m an d e x e c u t io n . Th e o n ly c o nce rn

o f th e u se r is t o in s u re th a t a 1 l p r o g ram s w h ic h c o e x is t in m em o ry

form a d isjo int mem ory space-- i .e .e if a program is to make system
c a l l s w h ic h r e s u l t in e x e c u t io n o f e x t e rn a l p ro c e d u r e

-  
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f il e s , th e n a l 1 p rog ram s re fe re n c ed w h icb re s id e in m em o ry
c o n c u r re n t l y m u s t n o t o c c up y t h e s am e a d d re s s sp a c e .

4 .2 P A R A M ET E R S T R IN G A D D R E S S

W h e n th e c om m an d s t r ing in te tp te te r id e n t if ie s a n e x te rn a l
f il e n am e a nd su c c e e d s in lo a d in g th e p r o c ed u re f ll e , t h e

va riab le IN PT R (see Ap pend ix C ) is g iven tbe add re ss o f thee
d e l im it e r fo l lo w ing th e f ile n am e . P ro g r am s m ay a l te r

tb e s ub s e q u e n t p a r am e te r s t r in g . if a n y , u p to b u t n o t

inc lud ing the nex t te rm inato r (ca rr iage return o r sem ico lo n ).
* P r io r to p ro g r am e x e c u t to n , th is ad d re s s is a l so p u sh e d

o n th e u s e r s ta c k , fo l l ow ed b y th e sy s t em  re t u rn a d d re s s .

4 .3 P R O G R A M ST A C K S P A C E

T o R IO u se r p r og ram s lo o k l ike s ub ro u t in e s . B e fo rer
e x e c u t lo n , th e sy s t em s ta c k p o in t e r is s a v e d , a u se r

stac k is alloca ted (if the req ue sted stac k s ize is no t
1 to ze ro ) , and the p a ram e te r s tr ing add re s s and *V

- x  O V D a
re t u rn ad d re s s in R IO a r e p u s h e d . D i sp a t ch is t h e n m a d e
to th e p r og r am a t i t s e n t r y p o in t . T h e s t a c k s ize is

d e t e rm in ed b y L IN K o r IM A G E , d e f a u l t b e ing 8 0H b y t e s .

P ro g r am s req u i r in g l a rg e r s t a c k sp a c e sh o u ld b e L IN Ke d

o r IMA G Ed w ith no n-d e fau lt sta c k s ize s (ST =n n op t ion ) .

4 .4 P R O G R A M T E R M IN A T IO N  - E R R O R  H A N D L IN G

* In ad d it io n , o r a s a sup p l em e n t t o in te rn a l e r ro r b a n d l in g

ro c e d u re s , u se r p ro g r am s m a y in d ic a t e c e r t a in e r ro r s t oP

R IO b y s e t t tn g th e v a r ia b le E R CO D E . In t h e R 1O c o n v e n t io n r

* i f b i t 6 is se t , th e v a lu e is t a k e n to b e a n e r ro t c o d e t o

b e d isp l ay ed . If th e e r ro r c od e v a l u e is o n e o f th o s e
w h icb c orresp ond s to a R 1O error m essag e (se e Append ix A ) ,
th e n th e m e s s ag e is p r in t ed in s te ad o f th e v a l u e .

1

l t

1

*
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4 . 5 S Y S T E M C A L L S - S Y S T E M E N T R Y P O IN T

S y s te m c a l l s f o r p r o g r am e x e c u t io n o f R IO p r o c ed u r e f il e s

is ac c om p l ish e d b y m a k ing a sub ro u t in e c a l l to th e sy s tem

en try p o int SY ST EM (see Appe nd ix C ) in the sam e w ay as an
I/O request : The IY req ister must bold tbe address of a
r eg u e s t v e c t o r o f t h e fo l lo w ing f o rm a t :

B y t e C o n t e n t s
*

IY - > 0 ze ro - ind ic a te s re q ue s t is a sy s tem

eall rather tb an an I/O request
l u n u s ed .

2- 3 e om m an d s t r ing ad d re s s

4 - 7 u n u s ed
8 - 9 e r r o r h a n d l e r a d d r e s s

A c o m p l e t io n c o d e

C o mm a n d S t r in g A d d r e s s

A d d re s s o f th e f i rs t b y te o f c o m m a nd in p u t s t r ing .
h is str ing is of inde f in ite leng th , bu t m ust term inate '....VT

w ith a c a r r ia g e re t u r n . Th e f o rm a t f o r th e c om m a nd s t r ing

is the sam e as if en te red on the con so le inp ut dev ice (see
sec t ion 2 .3 ) .

E r r o r H a n d l e r A d d r e s s

Address of the routine to wh icb RIO jumps to hand le error
cond it ions . lf zero , no jump w ill be made and errot .
conditions will not be reported. This applies only to
e r ro r s e ith e r g e ne ra t e d w lth in R IO o r rep o rt e d to it v ia

E R C O D E . .

C om p l e t io n C o d e

Eitber the completion code generated internally py RIO or
th e E RC O D E r ep o rt e d b y e x te r n a l f i1 e e x e c u t io n , l f

applicable , w ill be rrturned in th is byte . B it 6 set (=1)
im p l ie s a n e r r o r c o n d l t io n .

-  3 0 -
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w * * x o T s * * *

W h e n e x te rn a l f ile s m a k e s y s te m c a l l s re s u l t i ng in
e xe c u t io n o f o th e r e x te r n a l f ile s , th e c u r re nt sta t e o f th e

'  

m em o ry m a p n e e d s to b e s av e d in o rd e r t o d e t e rm in e w h a t
sp a c e to d e a ll oc a te a s a re s ul t o f p ro g ram l oad in g . T h i s

m ap is s a v ed o n th e us e r s ta c k o c c up y ing a b lo c k o f

44H bytls. Care must be taken to allocate sufficient
s ta c k s zze s fo r p rog ram s us ing th is f e a tu re .

<

4 .6 I N T E R R U P T S T A T U S
*

T h e in it ia l iz a t io n p ro c e s s a s s o c ia ted w ith sy s tem re s ta r t

sets inyerrupt mode 2, and the I reg ister to the base address
o f th e in te r rup t v e c to r , w ith in te r rup t s e nab le d . P r op e r
sy stem  op e ra t io n d ep e nd s o n th is in te r rup t s ta tu s . W ith

th i s c o n f ig u ra t ïo n th e 8 -b it v e c to t s up p i ied b y th e
in te r rup t ing d ev ic e is u s ed w ith th e c o n te n ts o f th e 1

register to form a pointer to the tnterrupt service routine
s t a r t ing ad d re s s . Z ilog sup p o r t d ev ic e s c an b e p ro g ramm e d

to sup p ly ap p rop r ia te in t e r rup t v e c to r s u s ing th is sp a c e .
I f p ro g r am  c o n s t ra in t s m a k e it n e c e s s a ry to a l t e r th e ,

U interrupt mode or I reg ister , they must restore the pr*per
c o n d i t io n s b e f o r e m a k in g s y s t e m  c a l l s t h a t re s u l t in d ls k

a c t iv ity . S e e A p p e nd ix C fo r th e sy s tem in te r rup t v e c to r

a d d re s s f o r u se in re s t o r lng t h e 1 reg i s te r .

4 .7 I/0 UN IT UT ILIZATION

The user is free to redefine al1 I/O logical un its w ith the
* e xc e p t io n o f 90 '. Dn ik 0 is res t r ic t ed to use b y R IO .

U n its 1 , 2 a nd 3 a re p red e f ine d to b e th e con so le inp u t
d ev ic e . c o n s o l e o u t p u t d e v ic e a nd sy s tem v o l um e o u tp u t

d d ev ice . Dn it s 4 th ro ug h 20 a re in it ia l ized to b e th e
m a s t e r d e v ic e . R e d e f in it io n o f th e se u n it s m a y re s u l t in

abn o rm a l sy s t em be h av io r up o n re tu rn to R IO . Th is m e a n s
th at in t h e st a nd a rd R lO c o n f ig u ra t to n w h ich a l low s 0- 2 0 ,

17 u n it s m ay b e d e f in ed c o n c u r re n t ly , w ith a n ad d it io n a l
3 u n it s p re d e f in e d b y R IO fo r u se a s c o n s o le o r l in e

> pr inter 1/O dev ices .
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4 .8 P R O G R A M E X A M P L E S

I n A p p e n d ix G a r e s am p le p r og ram s w h ic h th e u s e r is

e n c o u r ag ed t o ed it , a s s em b l e , l in k , a nd e xe c u t e . T h e y
il lu s t ra te so m e o f t h e c o n c e p t s in t ro d uc e d in p r ev io u s

sections of the chapte r , includ ing console 1/0 , parameter
string p rocessing , and file T/O .

*

*

@

-  
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C H A P T E R  5

R IO  C O M M A N D S

@

+

T h e fo l low in g R IO c o m m a nd s a re s up p l ied a s p ro c e d u r e ty p e

f ile s w h ic h h av e th e p rop e rt ie s S EC R E T an d W R IT E

* P R O T E C T IO N . E a c h s e c t io n i s d e v o t e d t o o n e c o m m a n d a n d h a s

th e fo ll ow in g fo rm a t z

S Y N T A X
'- +  g:

A  d e sc r ip t io n o f th e sy n t a x o f t h e c om m a nd r g lv ing

p a ram e t e r d e f in it io n s , op t io n s an d c o nv e n t ion s . In a l 1

s y n ta x d e sc t ip t io n s , t b e fo l lo w ing n o ta t io n i s u se d :
I

U Op t io n a l p a t t s o f a p a ram e te r l is t a re e n c l o s e d in

brackets , 1(...) '.

Th e sym bo l fo r log ical o r , 11 ', is used if e ithe r
p a r am e t e r s e p a ra te d b y t h e s y m b o t c a n b e u s e d , b u t n o t

b o t h .

P a r am e te r s w h ic h c an b e r ep e a te d ze ro o r m o te t im e s

a r e e n c lo se d in p a re n th e se s a nd f o l l ow ed b y a n

a ste r isk , i .e . e (p a ram l* .
<

P a r am e t e rs w h lch c a n b e re p e a te d a s n e c e s s a ry b u t

m u s t a p p e a r a t l e a s t o n c e a re e n c l o s ed in p a re n th e se s

* and fol low ed by a p lus s ign e i .e ., (p a ram l+ .

I
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Internal commands are ind icated by notation just under
the command qame in the upper right hand corner of the
p ag e . In th ts c a s e , t h e c om m a nd a s g iv e n fn Eh e
sy n t a x a l s o ind ic a te s th e e x t e n t to w h ic h th e c om m a nd

m ay b e ab b rev ia ted . Dp p e r c a se ch a ra c te rs a re req u ired

w h ile t ra il ing lo w e r c a se cb a ra c te rs a re n o t .
T h e c om m and m ay b e e n te red in e ith e r ab b te v ia t ed

o r u n a b b re v la te d fo rm , in up p e r o r lo w e r c a se ,
e .g . , 'D E B ' i s t h e s am e a s 'd ' .

#

D E S C R I P T IO N œ

A q e n e ra l d e sc r ip t io n o f c om m a nd op e r a t io n a nd d e f in it io n

o f op t io n s .

I/O UN IT UT ILIZAT ION
*

T h e log ic a l un it s th a t th e com m a nd u s e s fo r a p a r t ic u la r

function . I/O error m essages generally refer to the un it
on whicb the errot occurred . ./

E X A M P L C S

Il l u s t ra t iv e e x am p le s o f c om m and in v o c a t io n , w h e re

ap p r op t ia t e .

N o t e th a t th e le ng th o f th e p a r am e t e r s t r ing a s so c ia ted
*

w ith a ny s ing l e c om m an d is in t r in s ic a l ly l im ited b y th e

b u f fe r sp a c e a s so c ia t ed w ith th e c om m a nd s t r ing . Th is

lmposes : 256 character llm lt on commands entered via tbe *
c o n s o le lnp u t d e v ic e a nd a 5 l 2 c h a ra c te r l im it o n com m a nd s
c re a t e d b y th e e d it o r fo r e xe c u t io n a s p a r t o f c om m a n d

file s (see sec tion 5 .2 0 ). O f cou rse , comm and f ile s c rea ted

by Fopying the console input device directly to a file are
l lm 'lted o n ly b y av a il ab le m em o ry w h e n e x e c u t ing th e c om m a nd

f il e .

- .  3 4 -
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5 .1

A C T IV A T E A C T I V A T E

S Y N T A X

ACT IVATE dev ice name Iadd ress)

D E S C R I P T IO N

M a k e a d ev ice kn ow n to th e sy s tem b y in c lud in g it in th e

Ac t iv e Dev ice Tab le (A DT ) . It can the reafte r be used a s a
d ev ic e n am e in q u a l i f ie d f ile n am e s . If th e o p t to n a l

ad d re s s is om it te d , t h e f ile n am e re fe re n c ed b y th e
d e v ic e n am e w il l b e lo c a te d o n t h e a p p r op r ia t e d e v ic e a n d

load ed if it is a d ev ice fil e (p roced u re typ e , sub type l) ,
h a s a n o n- n u l l e n t ry p o in t , a nd d o e s n o t ov e r l ay p ro te c te d
m e m o r y . T h e a m o u n t o f m e m o r y a l l o c a t e d a s a r e s u l t o f

lo ad in g th e f il e is k e p t a s t h e S I ZE f ie ld o f th e A D T e n t ry

fo r p o s s ib le l a te r u s e b y th e D EA C T IV A T E c om m a n d . If tb e
kw x op t io n a l ad d re s s is g iv e n , th e f ile i s a s sum ed to h av e

b e e n p re v io u s ly l o ad e d in m em o ry . In th i s c a se th e ad d r e s s

parameter is taken as the device entry point. Since the
m em o ry b o un d s a re u n k n ow n , th e S I Z E f ie ld o f th e A D T e n t r y

is set to a nu ll v alue (0 ) .

In e ither case , an In itialize I/O request is sent to the
d e v ic e t o a l l ow  p re p a r a t io n fo r s ub se q u e n t req u e s t

h a nd l ing .

I/O UN IT UTILIZATION
*

U n i t 0 : d ev ic e f ile h a nd l ing

U n it 2 : e r to r m e s s ag e s

U
-  3 5 -

l -



1

A C T IV A T B A C T IV A T E

B X A M P L E S

ACTIVATE SMYDOS

lo c a te s f ile 'M YDO S ' o n th e m a s te r d ev ic e u s ing
th e d e fa u l t d r iv e se a rch s eq ue n c e . It is th en

lo ad e d a nd g iv e n a n In it ia l ize req u e s t . A n
e n t ry is c re a te d in th e A c t iv e D ev ic e T ab l e .

ACT IVATE SMYDOS :4/SM Y .VIDEO .DRIVER .

l o c a t e s f ile 'M Y .V ID EO .D R IV E R I o n d ev tce 'M Y DO S ',

d r lv e 4 . It is th e n lo ad ed : a n In i t ia l ize req ue s t .

se n t , a nd a n A c t iv e D e v ic e T ab le en t ry c re a ted .

ACT IVATE SMY .PROM .D ISK .DRIV ER OB FD *

c re a te s a n A c t iv e D e v ic e T a b l e e n t ry u s in g OB F D H

a s th e e nt ry p o in t . A n In it ia l fze re q u e s t is

g e n e ra ted .

a

*

-  3 6 -
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5 .2
A L L O C A T E A L L O C A T E

(Internal Command )

S Y N T A X

A l lo c a te 1ow  b o u nd a ry h ig b b o un d a ry b lo c k s ize *

D E S C R I P T IO N

* Attempts to lllocate block size bytes (rounded
up yo a multzple of 8OH byEes) of memory. The searcb
beg lns a t add ress low boundary (round ed d ow n m odulo 80H ) :
and the first block lV rge enough and not extend ing beyond
h tgh bounda ry (rounded up to the next mult iple of 80H - 1)
is m -a r ke d a s a l lo c a ted in th e sy s tem m em o r y m ap . I f a l lo c a t io n

i s n o t p o s s ib le , tb e m e s s ag e IN S U F F IC I EN T M EM O R Y is g iv e n .

I/O UNIT UT ILIZAT IONV
w ..

N o n e

E X A M P L E S

A L L O C A T E 0 F P F F l 2 0

s t a r t in g a t m em o ry a d d re s s 0 , a s e a rch is m ad e fo r

* a 180: by te (120H by tes round ed up to a m ult ip le o f

80H ) m em o ry segm ent .

f A L LO CA T E 5 3 00 5 3 7F 8 0

a t t em p t s to a l lo c a te th e s ing le 8 0 b y te m em o ry s eg m e n t

st a rt ing a t 0 5 30 0H .

A L LO CA T E 7 4 0 0 8 0 0 0 4 0 0

IN S U F F IC IE N T M B M O R Y

n o 4 0 0H b y t e b lo c k is a v a i l ab le in th e ad d r e s s ra n g e

74 0 0- 8 0 7F H .

V -z - 37 -

'
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A L L O C A T E A L L O C AT E

A L LO C A T E 86 D 9 9 5 3 5 9 5 3 5- 8E 0 0

u s e th e e xp re ss io n e v a l u a to r to d e te rm ine th e

b locks ize to be allocated . (780H byte s) .

%

*

@

.  38 - x..y
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5 .3
B R I E F B R I E F

(Inte rnal Command )

S Y N T A X

B r ie f

D E S C R IP T IO N

E n te r s c o n so l e B r ie f m o d e . C omm a nd s a re n o t e c h o ed on th e
c o n so le o u tp u t d e v ic e a s in te rp re t ed an d s om e c omm a nd f il e s

sup p re s s e xe c u t io n m e s sag e s . Se e V e rb o se c om m a nd .

I/O DN IT UT ILIZAT IQN

- -  N o n e

U

E XA M P L E S >

(

b r i e f .

. . 

i

K  .- 
4
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5 .4
C A T C A T

S Y N T A X

CAT (match string I Tctype I P=props I D=drive I
F=formFt 1 L=listing disposltion I DATE re1 date I

CDAT E re1 datel*

D E S C R I P T IO N *

Pr ints a c atalog o f en tr ies in the f ile system
d ire c to r ie s w h ic h m a tc h th e sp e c tf ied o p t io n s . G iv e n

w ithout options, all (non-secret) files in each aqtive
d r iv e d ire c t o ry a re l is ted . O p t io n s m ay b e g iv e n In an y

o rd e r , a nd m ay ap p e a r m o re th a n o n c e . W h e ee op t io n s o th e r
th a n m a tch st r ing s a re sp e c if ied m o re th a n o n c e , th e la s t

one e nte reY is u sed .

m a t ch s t r i ng

F u l ly - o t p a rt ial ly - sp e c if ied f ile n am e s m ay b e g iv e n , in
w h ich c a s e o n l y tb o s e d ir e c to ry e n t t ie s w h ich a r e id e n t ic a l

to o n e o f th e fu l ly sp e c if ied f ile n am e s o r m a tch o n e o f

the partially spec ified file names . are listed . Partially-
sp e c 'l f ied re fe rs to th e u se o f th e sym b o l '* ' w h ic h d e n o te s
a n a rb it r a r y ch a ra c te r s t r in g . F o r e x am p le , '*X Y Z ' m a t c h e s

a ny f lle w b ich e nd s in 'X Y Z '. 'A B C *X Y Z ' m a t c b e s a ny n am e
wh ich starts w ith IABC ' and end s w ith IXY Z ' b ut has any (o r
no ) ch aracte ts in the m idd le . Th e str ing '* ' (w h tch is %

eq u iv a len t to '** ') m atch es any n am e . M a tch st r ing s canno t

b e q u a l if ied f ile n am e s s i .e . , n o d ev ic e o r d r iv e n am e m ay
be g iv en (see th e 'D=d r tv e ' op t io n be low ) . *

-  4 0 - ..>



C A T C A T

Q >
T n t y p e .

O n ly f il e s o f th e g iv e n t yp e w il l b e l is ted . T y p e m u s t b e

one o f 'D ' (d irectory ) , 'A ' (ASC II ) , 'B 1 (b ina ry ) o r 1P '
(p roced u re ) . Sub typ e m ay also be spec if ied imm ed iately fo llow -
ing the typ e (e .g ., 'P I ' re fe rs to f ile s o f p roced u re type ,
sub typ e 1 J . If no sub typ e is g ive n , al1 sub type s o f the sp ec ified

ty p e a re l is ted .

P = p r o p s

O n ly f ile s w ith e x a c t ly th e sp e c if ied p ro p e r t ie s w il l b e

> l isted . P rop s m u st be from 'W ' (w r ite p rotected ) , 'E '

(e ra se p rotected ) , 'L 9 (p rop e rt ies loc ked ) . 'S '
(sec re t) , 'R ' (random ) , 'F ' (fo rce memory al location l , o r
'& '. U s e o f '& ' w il l a l low an y f ile w tth a t le a s t th e
sp e c if ied p rop e rt ie s to b e l is ted . O n e o r m o re p ro p e r t le s '

m ay b e c o n c a t e n at ed in w h ich c ase o n ly f ile s w ith e x a c t ly

(o r at lea st , if t& ' is included ) th e sp ec ified p rope rties

w il l b e l is ted .

D = d r iv e '
kw - , .

Only files from the specified drtve will be listed. Drlve
m u st b e f rom 'Q '. . . '7 ' . D e fau lt is to se a tch d irec t o r le s
f rom a 1 1 re a d y d r iv e s o n th e m a s te r d e v tc e . If a d e v ic e is

spec lfied w ithou t a d riv e (i .e . D= $D FS ) : a1l ready d rives on

th a t d e v ic e w il l b e s e a rc h e d . x

F W Y C VR Y Y Y W W W W

* Sp ec if ies long (F=L ) l ist ing form at . Tb e sho rt form

(jefault) consists of name and drive while the long form
glves name , drive , fil: type, record count , record length ,

* file properties, starting addrejs r date of creation, and
d a te o f l a s t m od if ica t io n . Ad d lt lo n a lly , th e n um b e r o f
f ile s e x am ine d , th e n um b e r o f f ile s l isted , a nd th e n um b e r

o f se c to r s u s ed b y l is ted f il e s a re q iv e n .

-  4 l -
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C A T  C A T

L = l ist ing d isp o s it to n

The listing is normally routed to SYSLST but can be routed
to any dev ace or file . For examp le , L= SCON would route
outp ut to the co nso le (SYSLST m ay also be de f ined a s th is
device) or L=Z/FILELISTING Would route the output to file
tF I L E L IST IN G ' o n d r iv e 2 o f th e m a s t e r d e v ic e . A l 1 o u tp u t
g e ne ra ted fo r th e sp e c if ied d ev ic e o r f ile w il l b e

buffered, i.e., several lines will be transferred ay one
t im e . W h tle o u tp u t is a c t iv e a t th e c o n s o l e , e n te r zng a
f? ' ch a rac t e r w il l c a u se o u tp u t to st op u n t il an o th e r '? ' *

çharacter is entered . If the Escape character (ASCII IBH)
I s ty p e d , o u t p u t w i t l b e t e rm in a te d a n d c o n t t o l w il l re t u rn
t o th e E xe c u t iv e . Th e '? l a n d E s c ap e fe a t u re s ap p ly *

o n ly t o M C Z sy s tem s .

CDAT E l DA T E rel d ate

where rel is one of the relational operayors '='#
ly l I4 ' Iyx p 1<. 1 o r 14 : 1 a nd d z bp 2S UP UO 6

r' # # # F
d ig lt s o r '* ' re p re s e n t ing a d a t e to b e c om p a red a g a in s t

in 'yymmdd f form. '* ' in a digit position specifies that
th a t d ig it w 11 l b e c o n s id e red e q ua l t o a ny th ing . A d a t e

' 

e x p re s se d w ith le s s t h a n 6 d ig it s is t re a te d a s be in g < >/

f il le d o n th e r ig h t w ith '* 's .
D A T E re f e r s to t h e d a te o f l a s t m o d if ic a t io n . C D A T E re fe r s

t o th e d at e o f c re a t io n . Th e e n t ite op t io n sh o u ld b e

sp e c if ied w ith n o in te rv e n ing b la n k s . Fo r e x am p l e :

C D A T E >= 7 8 0 5

te f e rs t o a l l f i le s c re a t ed w i th d a t e s in M ay o f 1 9 7 8

o r la te r . T h is is eq u iv a le n t to
e

C DA T E > = 7 8 0 5* *

l f th e re fe re n c ed d a te f ie ld o f th e f il e d e sc r lp to r h a s *
a ch a ra c te t wh ich is n o t a d ig it , it w ill n o t m a tch un l e s s

th a t d ig it p o s it io n o f th e m a tch d a te h a s an l* t in it .

-  
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C A T C A T

Q .

1/O UN IT UT ILIZAT ION

Un lt 2 : e r ro r m e s s ag e s
U n i t 3 t d e fa u l t l is t ing d e s t in a t io n

U n it 4 : d ire c to r ie s

Unit 5: files listed in directory
U n it 6 : n o n -d e fa u l t l is t ing d e s t ln a t io n

*

* E X A M P L E S

C A T F = L .
*

L is ts all (n on-sec re t) f iles (long fo rm a t) from
a 1 1 r e ad y  d r iv e s .

CAT D= $DFS :2 P=W SYSA

L ists al1 f iles (sho rt fo rm at) on d rive 2 on the dev ice
SDFS (if it is ready ) wh ich ate w r ite p ro tec ted (on ly )
a nd w h o se n am e s s t a r t w i th 'S Y S '.

C A T  F = L * ./ * .L P = E & L = C A T .L I S T

L ists a1l file s (long form at) wh ich end w tth e itbe r
l

.
S ' o r ' .L ' a n d a r e a t l e a s t e r a s e p r o t e c t e d .

L is t tng g o e s to f ile C A T .L IST o n th e m a s te r d ev ic e .

C A T F =L P > & D A T E >= 7 8 0 3 0 1

L ists a l1 f ile s (long fo rm a t) w ith a t le as t nu ll
p ro p e r t ie s th a t h av e b e e n l a s t m od if ie d o n o r

s in c e M a rch 1 , 1 9 7 8 .
A

#'

k

Q - , - 4 3 -
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5 . 5
C LO S E C L O S E

(Inte rna l C omm and )

S Y N T A X

Close u/*

D E S C R I P T IO N *

Generates a Close (06) I/O request for (hexadecimal) logical
un it 'u ' or a11 log ical units ('* '). Error retu rns are ignored .

I/O UNIT UTILIZATION

A s n o t e d ab o v e

E X A M P L E S

C LO S E 5

generates a Close I/O request for log ical un tt 5 .

C LO S E * '

gene rates a C lose 1/O req uest for a11 log ical un its .
+

*

44 - x-/



l
I

l

l I

< .
I

5.6l coMpaas coxpaas
I

l
l
l syxTAx '

C O M PA R E f ile l f il e 2

*

DESCRIPTIONI
* Pe r fo rm s a c om p a r fso n o f th e c o n t e n t s o f f ile l a n d

file 2 (exc lud ing the de sc r ip to r record ). If- th e f ile

con tF n ts a re id en tical , no m essage is g iven . Fo r each
b y te c om p a r iso n wh ich fa il s , a m e s s ag e o f th e fo rm

l

' F I L E I : B Y T E 0 1F C R E C O R D 0 0 0 3 = 8 6

F I L E 2 : B YT E O IFC R ECO RD 0 0 0 3 = A 6

i s g iv e n .

I

1 ing th e e sc ap e ke y w il l te rm ln a t e c om m an d e xe c u t io n .P
r e s s< > F ile l and f ile 2 m a y n o t b e th e s am e p h y s ic a l f tl e , th o ugh

th e y- c a n b e tb e- s am e n am e d f ile o n d if fe re n t d r tve s i f the

n am e s a re ap p ro p t ia te ly q u a l i f ied .

I/O DN IT UT ILIZAT ION

U n it 2 : e r r o r m e s s ag e s

1 Dnit 6: file 1 input
- l un it 7 : file- 2 inpu t

1 -

*

E X A M P L E S

C O M P A R E M Y F I L E Y O U R F I L E

j MYFILE and YOURFILE are read and cospared. No1 m e s sag e im p l ie s th e f ile s a re id e n t ic a l .

1
I
I

k- z - 4 5 -

j -



C O M P A R E C O M P A R E 
. p

C O M P A R E A F I L E B F I L E

I/O ERROR C 9 ON UN IT 7

a n e nd o f f i le w a s r e a ch ed o n B F IL E b e fo re th e

c o t te sp o nd ing e nd o f f ile o n A F ILE .

COMPARE O/MYFILE I/MYFILE

th e tw o f ile s h av e th e s am e n am e , b u t th e y re s ld e

o n d if fe r e n t d e v ic e s . .

*

*

k

-  4 6 -
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5 .7
? c o p Y c o p v

l
l

l g y y / p x
l

COPY file l fïle 2 (A l ; l O ) pL=record leng th l

w *  '*T= typ e )

*

D E S C R IP T IO N
*  

u

Cop ies file 1 (us ing a READ B INA RY req uest) to file 2
(using a WRTTE BINARY request). Either file l or -
f i1 e 2 m ay be d ev ic e s o r f u l ly q u a l if ied n am e s . F ILE

I attrTbutes of f ile l are transf erred to f ile 2
The options A (AppFndj r U (Update) # O (Outpui)
are used to specif y the type of open request per f ormed
o n th e d e s t in a t io n f i1e , f t1e 2 . Se e C h ap te r 6 f o r
details . The def ault record Tength and type of f ile 2

C ill be tbe same as f t1e l . These attributes can be-
wo v e r r id d e n b y sp e c i f y ing- o ne o f 8 0 , l0 0 , 2 0 0 , 4 0 0 # 8 0 0

U o r 1 00 0 fo r reco rd leng th , o r one of D (d irec tory ) ,

B (b ina ry ) , A (A SC II ) o r P (p roced ure ) fo r typ e .
J In the event tbat the destination file or deviee is unable

to s up p o rt th e re c o rd l en g th at t r lb u te o f th e so u rc e

' f ile : th e m e s sa g e

. 

W A R N IN G Z R E C O R D  L E N G T H C B A N G E D

l w il l be is s ued a nd the d e fa u l t a t trib u te s o f th e d e s t in a t io n

d ev ic e w il l b e u se d .

* * * W A R N IN G * â * d
l .

* I f th e re c o rd l e ng th o f th e d e s t in a t io n f ile is n o t th e

s am e a s the re c o rd le ng th o f th e so u r c e f il e r e ith e r

b ec au se th e R L= re c o rd le ng th op t io n w a s spe c zf ied o r
d ue to autom at ic teco rd leng th m od ific at ion (see abov e ) ,

th e B Y T B C O DN T f ie ld in tb e so u rc e f ile es d e sc t ip t o t

3 record i; used eo determ ine tbe number of bytes in
kh e l a s t re c o rd . In th e ev en t th is v a l ue is in c o r re c t ,

f ile tr un c a t io n m a y re s u lt .

/

(
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C O P Y C O P Y

M

I/O UN IT UTILIZATION

U n it 2 : e r ro r m e s s ag e s
U n it 6 : so u r c e f i le

U n it 7 : d e s t in a t io n f i le

E X A M P L E S
@

COPY MYFILE Z/MYFILE .TOO

Co p ie s M Y P IL E o n th e m a s t e r d e v ic e , d e f a u l t d r lv e *

s6arch , tq MYFILE .TOO on the master dev ice , drive 2.
F i l e a t t r ib u t e s o f M Y P I L E a r e t r a n s f e r r e d t o

M Y F IL E .TO O . E r ro r o c c u r s if M Y F I L E .T O O  a 1 l re ad y

e x i s t s .

COPY SZDOS :Z/THE .FILE SMYDOS/THE .FILE RL=400 O

Co p ie s T H E .F I LE o n d r iv e 2 o f ZDO S t o T H E .F IL E

on dev ice SMYDO S , de fault d riv e search . The
re c o rd le n g th o f t h e d e s t in a t io n f il e is 4 0 0H a n d 

. . Jits p
rev iou s co nte nt s (if any ) w ill be erase d .

COPY ANOT HER .F ILE $C ON

C o p ie s A N O T H E R .F I L E f t om  th e m a s t e r d e v ic e ,

d e f a u l t d r iv e se a rc h to t h e d ev ic e CO N , th e

d e faul t R IO co nsole d ev ice d r iv er (see sect ion 3 .4 .3) .

COPY $CON 7/TEXT O
*

Cop ie s from th e d ev ice CON (see se ct ion 3 .4 .3 ) to

the file TEXT on the master device, drive 7. If
T E X T e x is te d p r ev lo u sl y , i t s c o n t e n ts w il l b e *

e r a s e d .

-  4 8 - x..x
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5 .8
C O P Y .D I S K C O P Y .D I S K

l

S Y N T A X
>

COPY .D ISK (s d rive TO d d rivel (V 1

D E S C R I PT IO N

= Copies the disk in drive s drive (default = û) to th$
d isk in drive d drive (defî ult = d rive 2 (MC Z) or dtive l

(ZDS )) . B efo re V tart ing : the P romp t m essag e

D R IV E S R E A D X ?

is g iv en . e e sp o n se o t h e r th an 'Y ' w il l a b o r t th e c omm a nd .

The d isks a re re ad and w ritten d irec tly (th ro ug h the
d rive con tro l po rts ) one trac k a t a tim e ; th us th e p rev ious

contents , if any , are qverwritten . It is not necessary
h 

th a t th e d e st in at io n d lsk b e fo rm a t ted . A f te r th e c op y
<-x sc : a t rac k -operation , a verification pass is made during wb

b y - t r ac k c om p a r is o n i s m ad e . A t t h e c om p le t io n o f t h i s

p a s s , th e m e s s a g e

V B R F TC A T IO N C O M P L E T E

in d ic a te s a su c c e s s f u l v e r ify op e r a t io n . T h e m e s s ag e

*** 0016 V ERIP ICAT ION ERROR IS j ** *

*  
. 

ind ic a te s th e n um b e r o f com p are e r ro ts fou n d d u r ing th e

v e r if ic a t io n a t tem p t .

* I f t he v e r if ic a t io n p a s s o n ly is req u ired , th e 'V '
op t io n in th e c om m a nd l in e c a u se s th e cop y c y c le to b e

sk ip p ed . K
w
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C O P Y .D I S K C O P Y .D I S K

I/O UN IT UT ILIZAT ION

U n it 0 z F LO P PY o r D F S in te ra c t io n

U n it 1 : c o n so le in te r ac t io n

Dn it 2 : c o n so le in te r ac t io n

E X A M P L E S
*

C O P Y .D I S K
D R IV E S R E A D Y ?Y

V E R IF IC A T IO N C O M P L E T E +

c op ie s d is k in d r iv e 0 o n t o d is k in d r iv e 2

(for MC Z) o r l (fo r ZD S ) .

C O P Y .D I S K 3 T 0 7 V

D R I V E S R E A D Y ?Y

V E R I F IC A T IO S C O M P L E T E

v e r if ie s th e d is k in d r iv e 3 i s id e n t ic a l

to d isk in d r iv e 7 . ../

I

P

I
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C O P Y S D CO PY S D

S Y N T A X

-  C O P Y S D f ile n am e -

D E S C R I P T IO N

*

C o p ie s a s lng le ZDO S f ile f rom o n e d is ke t te to a no th e r

using a single dlsk drlve. The file name may be fullï
o r partially qualified . The source % nd dest ination d lskette
a re in se r te d a s m a ny t im e s a s ne c e s s a ry to c o p y th e f ile .

W b e n e ith e r o f t h e p r om p t s :

IN S E R T  S O U R C E D I S K . T Y P E A N Y  K E Y  T O  C O N T I N U E , E S C A P E T 0  A B O R T t

I N S B R T  D E S T IN A T IO N  D I S K . T Y P E A N Y K E Y  T O  C O N T IN U E , E S C A P E T 0 A B O R T :

i s se n t to th e c o n so le d e v ic e , th e u se r m u s t p l ac e th e so u rc e
sx-x o r d e s t in a t lo n d is ke t t e , a s sp e c if ied in th e p rom p t , in to th e

d r iv e . If th e u se r w ish e s to ab o r t th e com m and , th e E sc a p e

ch arac te r (A SC II IBH ) is ente red from the console dev fce a t
th is t im e ) o th e rw ise , a ny o th e r c h a ra c te r is e n te re d . Th e

f lle is c re a t ed o n th e d e s t in a t io n d is ke t te w lth th e s am e n am e

a nd a t t r ib u te s th a t it h a s o n th e s o u r c e d i sk e t te .

*

I/O UN IT UTILIZAT ION '
+

U n it 1 t c o n so le in t e ra c t io n

D n it 2 : c o n so le in te r a c t io n

U n it 6 : ZDO S in t e rac t io n

U  1
-- 5
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CO PY S D CO P Y S D

E X A M P L E

% C O P Y S D D A T A .F I L E

IN S E R T S O U R C E D I S K . T Y P E A N Y  K E Y  T O  C O N T IN U E , E S C A P E T O  A B O R T :G

I N S E R T  D E S T I N A T I O N  D I S K . T Y P E A N Y  K E Y  T O  C O N T IN U E , E S C A P E T 0  A B O R T TG

%

c o p ie s th e f i 1e DA T A .F I L E f rom  th e so u r c e d is k e t te to th e

d e s t in a t io n d is k e t t e .

e '

*

*

*

i
I

-  
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4 .

W1.

5 . 1 0

D A T E D A T E .'

S Y N T A X

DATE (yymmdd)

o

D E S C R I P T IO N

e D i sp l ay s a nd op t io n a l ly s e t s th e d a te f ie ld w h ic h is u se d '
a s th e d a te o f c r e a t io n o r d a te o f la s t m o d if ic a t lo n b y

ZD 0 s . D ig i t s 'y y ' sp e c i fy  t b e y e a r , 'm m ' t h e m o n th , a nd

'd d ' th e d ay . .

T b e D a t e c om m a nd is p a r t o f th e s t a nd a rd R IO  e x te r n a l

in it ia l iza t io n c om m a n d f il e O S .IN IT . Ed it ing th e f il e

m a n u a l ly is req u ired to cb a ng e th e d a te s e t a t sy s tem
in it ia l i za t io n .

U s e r s a te e n c o u r ag ed t o m a in t a in th e D A T E c o n s is te n t w ithi
w > im i ze t h e u t i l ity o f th et h e a c tu a l d a t e in o rd e r to m a x

in fo rm at ion and capab il it ie s p rov ided by th e f ile sys tem ts ) .

I/0 UNIT UT ILIZATION

U n it 2 : o u tp u t re sp o n se

* E X A M P L E S

D A T E 7 8 0 8 0 1

% A U G U S T 1 , 1 9 7 8

Se t s a n d d i sp l ay s c u r re n t sy s t em d a t e .

D A T E

A UG U ST 1 , 19 7 8

D i sp l ay s c u r re n t sy s t em d a te .

V >  - 53 -



5 .1 1
D E A C T IV A T E 

D E A C T IV A T E

S Y N T A X

D E A C T IV A T E d e v ic e n am e

*

D E S C R I P T IO N
Dele tes dev ice n ame from the A c t ive Dev ice T ab le (ADT ) and th us *

makes it unknoWn to RIO . h Close I/O request is generated
fo r u n it s l in ked to t h e d e a c t iv a ted d e v ic e a nd a D e ac t iv a te

I/O reque st is generated fo r the d ev ice itself . If the ADT
s ize en try is non-null (> 0) , the sp ace alloc ated to the

d e v tc e h a nd l e r is d e a ll oc a ted .

D e a c t iv a t ion is inh tb ited fo r t he la s t ac t iv e d ev ice , s inc e
th e re w o u ld b e n o so u rc e fo r fu rth e r e x te rn a l com m a nd s and

tb e r e fo re n o m e tho d to ac t iv a te o th e r d ev ic e f ile s .
L ikew ise , th e m a s te r d e v ic e c a n no t b e d ea c t iv a ted . .

.>

1/O UNIT UTILIZATION

Un it 2 : e r ro r m e s sag e sO th e r s : a 1 1 u n it s c u r re n tly l in ke d to d ev ic e

E X A M P L E 

*

DEACT IVATE SMYDO S

Re m o ve s M YDO S f rom A c t iv e D ev ice T ab l e a nd g e n e ra te s
C lo se req u e s t fo r a 1l u n it s l in ked t o M Y DO S . A

D e ac t iv a te re q u e s t is se n t to M Y D O S a nd th e sp ac e
a lloc a ted to it d e alloc ated (if AD T s ize en try > 0 ) .

-  
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5 .1 2

D E A L L O C A T E D E A L L O C A T E

(In ternal Command )

S Y N T A X

D E A l lo c a te b lo c k a dd re s s b lo c k s ize

D E S C P I P T IO N
+

M a rk s th e b lo c k s ize segm e n t s ta r t in g a t b lo c k ad d re ss a s
unalloc ated in V he sy stem m em ory m ap . If any F ffected
b lo c k s w e re n o t p re v io u s ly a l l o c a te d , th e m e s s ag e

M E M O P Y  P P O T E C T I O N

is g iv e n . B l o c k ad d re s s w il l b e ro un d e d d ow n a nd

block size w ill Fe rounded up to a multtple of 80 bytes .

* 
s%

I/O UNIT UTILIZATION

N o n e

E X A M P L E

D EA L LO C A T E 5 0 0 0 1 4 0 0 
.  

v

*

d e a l lo c a te s th e 1 4 0 0 b y te b lo c k s t a r t ing a t 5 0 0 0

(m ust h av e been p rev iously alloca ted ) .

D EA L LO C A T E C 0 0 0 18 0

M E M O R Y P R O T E C T IO N  
. .

w t

*' @

th e 1 8 0 by te b lo c k s ta r t tng a t C 0 0 0 w a s no t p rev io u sly
a l lo c a te d .

< , - 55 -



5 .1 3
D E B U G  D E B U G

(In ternal Comm and )

S Y N T A X

D eb u g

*

D E S C R I P T T O N +

En te rs th e R IO PROM deb ugg er (R IO PROM Use r 's Manualj .
A 'Q ' c om m a nd in th e d eb ug g e r w tll re tu rn d ire c t ly to

0 S w h ile an 'O S ' c om m and w ill f irst boo t st rap (and

re in it ial ize ) the sy atem .

T h e P RO M c o n t a in s a b o o t s t ra p lo ad e r w h ic h w i l l b r ing

in th e d is ke tt e - re s id e n t D eb ug c om m a n d s , a s w e l l a s th e

full operating system . The following qommands use
th e b o o t s t r ap l o a d e r , an d , w h e n u se d w 1th th e Z il o g

d is k e t te - b a se d op e ra t in g sy s t em , w i l l e x e c u te a s d e s c r ib e d 
x .

l
below. These commands require that the system diskette on
d r iv e 0 i s n o t w r it e - p ro t e c t ed .

G ET f ile n am e

L o ad s a m em o ry im ag e in to m em o ry a nd st o re s it s

s t a r t ing e x e c u t io n ad d re s s in th e u se r PC . A m em o ry
im a g e f i le c a n b e c re a te d b y th e S A V E c om m an d o r b y
th e IM A G E o r L IN K c o m m a nd s . S u c h f il e s c o n t a in in t h e *

d e sc r ip to r th e s t a rt ing ad d re s s a nd l e ng th o f o n e o r

mqre segments of contiguous memory which is stored in the
f zl e , a s w e l l a s t h e s t a r t ing ad d re s s fo r e x e c u t io n o f *

th e f il e . T h e G e t c om m a nd c a n h and le f il e s o f up to f iv e

s eg m e n t s o f m em o ry , b u t th e se gm e n t s m ay b e o f an y s ize .
I f m o re th an f iv e s eg m e n t s a re in th e f il e , O N L Y th e F IR S T

F IV E w il l b e l o ad ed .

If a ny segm e n t c o n t a in s in fo rm a t io n ïn th e ra ng e 0 - l 3F FH ,
th e m e s s a g e IM E M O R Y P RO T E CT ION ' w il l b e p r in t ed a n d tb e

lo a d w il l b e ab o rt e d .

-  s6 - ..>
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D E B U G D E B U G

A * *W A R N IN G * A *

SA V E u s e s d is ke t te a l lo c a t io n in fo rm a t io n re t r iev ed d ire c t ly

f rom  t h e d is k e t te , w h e r e a s ZD O S u se s a co p y o f th e s am e

information stored in memory . If ZDOS activ ities haye
been go ing on immed iately p reced ing th e SAV E (e .g . , lf
th e D e b ug e nv ir o nm e n t i s e n t e r ed v ia a B r e a k f ro m a n

ope ra t ing sy stem p rog ram ) , o r w ill be go ing on imm ed ia te ly
fo llow ing th e SAV E (e .g ., b y Q u itt ing b ack to th e op e ra t ing

tem w itho ut reboot ing ) , step s m us t be ta ken to ma ke *sys

su re th a t th e d isk e t te c op y o f th e a llo c a t io n in fo rm a t io n is in
a g re em e n t w it h t h e m em o ry c o p y b o t h b e fo re a n d a f te r t h e

SA V E o p e ra t io n . T h e f o l l ow in g p to c e d u r e s a re r e c om m e n d e d : *

1 ) If De bug w a s en te red v ia a b rea kp o int and ZDO S is
b e in g a c c e s s ed b y th e p to g r am in q u e s t io n r d o n o t

is s u e a S A V E c om m a n d u n l e s s i t c a n b e v e r l f ie d th a t

a 1 1 ZD O S f il e s a re c lo s ed .

2) When returnlng to OS v ia a Quit qommand , after a
SA V E h a s b e e n d o n e , im m e d ia te ly iss u e an In tt ia l ize

c om m an d to u p d a t e th e a l lo c a t io n m ap s .

I/O UN IT UTILI ZATION

N o n e

E X A M P L E S

tD  *

RB R E A K 55 0 0 is e t a b re a kp o in t

AQ itetu rn to R IO
% *

-  sa - u



D E B UG D EB UG
V .

%D

>GET 0/OS iget the RIO executive
>D 1 4 0E id isp l ay sy s tem fla g
l 40E 8 4 80 Q lt u rn o f f e x te rn a l

iin it ia l i za t io n fla g

>SAVE 0/OS 1400 2B FF E=l7DE RL=400
>O S iM u s t re b o o ts t ra p a f te r

iq e t t ing O S

o

o

*1

# .

/' * *

*

œ

xw  - 5 9 -
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5 . 1 4

D E F I N E D E F I N E

S Y N T A X

DEF INE (un it file name l un it dev ice name l un it * 1
* )+ IA l O- l U 1 I l N F l NO 1-

*

D E S C R I P T IO N
%

L in ks a log ical un it (re ferenced by an in tege r from l to
2 0 ) to a c u r re n tly a c t iv e d e v ic e o r re s to re s u n it to th e
d e fa ult e stab l ish ed a t sy stem in it ia l iza t ion (b ootst rap ) .
(Un its 1 :2 ,3 m ay be re fe re nced by the m nem on ic s CON IN ,
CONO UT , and SY SLST , re spec t iv e ly .) If the un it w as
p r ev io u s l y d e f in e d , a c lo se re q u e s t is g e n e ra te d . A

f i le n a m e m a y o p t io n a l ly b e a s s o c ia t e d w ith th e u n i t :

A s s ig n a nd O p e n re q ue s t s m ay b e g e n e ra ted fo r th e u n it .

U n i t f il e n am e

T h e u n it i s l in ke d t o t h e sp e c if ie d d ev ic e i f n am e is

q u a l if ie d , o r to tb e m a s t e r d ev ic e if u nq u a l i f ie d . A n

A s s ig n re q ue s t is s e n t to th e d e v ic e w ith f il e n am e a s a

parameter , followed by an Open request (defaulE open typ e
is 'open fo r upd a te d).

U n i t d e v ic e n am e
*  G

T he un it is l in ked to d ev ice nam e (m ust b e ac t iv e ) . No
other I/O requests are generR ted .

*

U n i t *

L in k s u n it t o th e d e fa u l t e a ta b l ish e d a t s y s tem

in it ia l iz a t io n .

-  6c - ..>



j DEFINE DEFINE
U

l

w  1

L in k s a 1 1 u n it s t o th e ir d e f a u l ts e s tab l ish ed a t sy s tem

in it ia l i za t io n . T h e s t a nd a rd R IO sy s t em d e fa u l t s to u n it s

1 , 2 a n d 3 d e f ine d a s t h e c o n so le d ev ic e ) t h e rem a in ing

u n it s a re l in ke d to th e m a s t e r d ev ic e .

O p t io n s
>

A op en ty p e = A pp e nd (Se e Ch ap te r 6 fo r
O op en typ e = O utp u t op en typ e s )

œ U o p e n t yp e = U p d a te

I o p e n ty p e = In p u t

N F o p e n ty p e = N e w f i le

N O G e n e r a t e N o O p e n re q ue s t

I/O UN IT UT ILIZAT ION

U n i t 2 : e r r o r m e s sa g e s

O th e r s : p a ram e te r d ep e nd e n t

E X A M P L E S

DEFINE SYSLST $LPR

De f ines th e sy stem vo lum e ou tpu t un it SY SLST (3 ) to be
d ev ice d r iv e r L P R , w h ic h m u s t b e a n a c t iv e d e v ic e .

Sub sequent I/O tequests for un it 3 w ill be d irec ted
* t o th is d ev ic e .

D E F IN E 6 M Y F I L E

L in k s u n it 6 t o th e m a s te r d e v ic e . A s s ig n a n d O p e n

(for update ) I/O requests are then sent to unit 6
w i tb M Y F IL E a s p a ra m e t e r .

I
Xw z 
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D E F IN E D E F IN E

D E F I N E *

R e s t o re s a 1 1 un it s to th e d e fa u l t s e s t ab l ish ed a t

sy stem in it ia lizat io n (after boo tstrap ). A ll
d e f in ed u n i ts a re c lo s ed p r io r to b e lng red e f in e d

a s th e ir d e fa u l t s .

DEF INE 12 SYO UR .DOS/YOURFILE NO

L in ks un it 1 2 to the dev ice YOU R .DO S (w b ich m u st *
be active). An A ssiqn I/O request is then generated
w ith Y O U R F IL E a s th e f il e n am e , b u t n o O p e n r eg u e s t .

@

*

-  6 2 -
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5 .1 5

D E L E T E D E L E T E

S Y N T A X  '

DELETE (match string 1 T=typ e l P=props I D=d rive j
Q=quer; I DATE rel date I CDATE re1 datel*

&

D E S C R I PT IO N
Q

D e a l l o c a t e s a 11 re c o rd s a nd d e l e te s n a m e f r om f il e
d ire c to ry o f f ile s wh icb m a tch th e sp e c if ied op t ion s .

G ive n w ith out op t ton , a 1l (n on- sec re t) file s in each ac t fve
u n it a re d e le te d . O p t ion s m a y b e g iv e n in an y o rd e r , an d

m ay ap p e a r m o re th a n o n c e . W h e te o p t io n s o th e r th a n

m a tc h st r in g s a re sp e c i f ied m o re th an o n c e r th e la s t -

enterFd is used . As matches are m ade , if ln query mode , a
p ro m p t is m a d e t o th e c o n so l e o f th e fo rm :

I 1 DELETE drive/filename (Y/N/A/Q)?Q
>

O n e c h a r ac te r is a c c e p te d a s inp u t a nd m u s t b e o n e o f th e

fo l lo w ing :

IY ' Y e s r d e l e t e th e n am e d f ile

'N ' N o , d o n o t d e le te th e n am ed f il e

'A ' Y e s , d e l e t e th e n am e d f il e a n d a 1 l o th e r

f il e s w i th o u t f u r th e r q u e ry .
'Q ' N o , d o n o t d e le te th e n am ed f ile a nd d isc on t in u e

s e a rc h in g fo r f ile m a t c h e s .
* .

In g e ne ta l , i f a f ile is l is t ed w tth a g iv e n p a ram e te r l is t
u s ln g CA T , it w il l b e d e le te d u s ing th e s am e p a r am e te r l is t

* u s in g D E L E T E .

*

) IQ
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D E L E T E D E L E T E

m a t ch s t r ing

F u l ly - o r p a rt ia l ly - sp e c i f ie d f ile n am e s m a y b e g iv e n , in

w h ic h c a s e o n ly th o se d ir e c t o ry e n t r ie s a re d e l e t e d w h ic h

a re id e n t ic a l to o n e o f t h e fu l ly - sp e c i f ie d f ile n am e s o r

m a t c h o n e o f th e p a r t ia l ly - sp e c i f ied f ile n am e s . P a r t ia l ly -
sp e c if ied te fe rs to th e u se o f th e sym b o l 1* ' w h ich d e n o te s

a n a rb it r a ry c h a rac te r s t r in g . Fo r e x am p l e '*X Y Z ' m a tc h e s
a n y f ile w h ic h e n d s in 'X Y Z I. 'A B C *X Y Z I m a t c h e s a n y n am e

wh ich sta rts w ith 'A BC ' and e nd s w ith 'X Y Z ' b u t h as an y (o t 
.

no ) ch aracte rs in th e m id d le . Th e str ing l* ' (w h ich is
eq u iva len t to '** ') m a tche s any nam e . Ma tch str ing s cannot
b e q u a l i f ie d f ile n am e s , i .e . , n o d ev ic e o r d r iv e n am e m ay 

.be g ive n (se e the 'D= ' op t ion below ) .

T = ty p e

O n ly f ile s o f th e g iv e n ty p e w il l b e d e le te d . Ty p e m u s t b e

one o f 'D l (d irec to ry ) , 'A ' (ASC II ) , 'B ' (b ina ry ) o r 'P '
(p toced ure ) . Sub ty pe m ay also b e sp ec if ied immed iately fo llow -
ing th e typ e (e .g . IAû ' re fe rs to f ile s o f A SC I I typ e e sub typ e

0 ) . If no sub type is g ive n : a1l sub typ e s o f th e sp e c if ied typ e 
. >a r e d e l e t e d .

P = p r o p s

O n ly f ile s w ith e x a c t ly th e sp e c if ied p rop e r t ie s w il l b e

d e le te d . P rop s m a y in c l ud e a ny o f th e fo l low ing :

W  w t i te p ro t e c t ed

E e r a s e p r o t e c te d

L p ro p e r t ie s lo c ke d *

R r a n d o m

F fo rc e m em o ry a l lo c a t io n
& f il e s w ith a t l e a s t th e sp e c if ie d *

p r o p e r t ie s

O n e o r m o re p rop e r t ie s m ay b e c o nc a t e n a t ed in w h ich c a se

on ly files w ith exac tly (or a t lea st , if '& ' is inc luded )
th e sp e c if ie d p rop e r t ie s , w il l b e d e le t ed .

*

-  64 - x- z



l

1 DELETE DELETE

D c d r iv e

O n ly f iles f rom *h e sp e c i f ie d d r iy e w il l b e d e le te d . D r iv e
m u s t b e f r om '0 9. . . 97 9 . D e fa u l t i s to l is t a l 1 re ad y
d r iv e s .

Q =q ue ry

Sets Query mode for delete operations. 'Q=YI (defauly)>
ca u se s a q ue ry b e fo re a de le te ; 'Q =N ' supp re sse s q ue r le s .
N o te th a t th e 'Q =Y ' m od e c a n b e o v e r r id d e n b y th e q u e ry '
re s p o n s e 'A ' .

>

CDAT E I DA T E re l d ate

w h e re re 1 is o ne o f t h e re l a t io n a l op e ra to r s R= ',

1y I 1< I Iy m l lg= 1 o : I<y l a n d d a he is UP VO 6#' # F e #
d ig i ts o r '* ' re p r e s e n t lng a d a te t o b e c om p a re d a g a in s t

in 'y ymm d d ' fo rm . '* ' in a d tg it p o s it io n sp e c if ie s th a t

that digit will be considered equal to anything. f date
e xp re s se d w ith le s s th a n 6 d lg it s is t re a ted a s b e ln g

fllled on the right with '*1s.1 DATE refers to the date of last modification
.  C D A T E r e f e r sQ

> t o th e d a t e o f c re a t io n
.  T h e e n t ire o p t io n sh o u ld b e

sp e c if ie d w it h n o in te rv e n in g b l an k s . Fo r e x am p l e :

C DA T E > = 7 8 0 5

re fe rs to a 1 l f ile s c re a te d w ith d a t e s in M a y o f 1 9 7 8

o r l a te r . T h is is eq u iv a l e n t t o

c D A T E >= 7 8 0 5* *

Y I f th e re f e r e n c e d d a te f ie ld o f t h e f ile d e sc r ip t o r h a s

a cha rpc te r wh tch is no t a d ig it , it w ill no t m atch unle ss
th a t d ig it p o s i t io n o f th e m a t c h d a te h a s a n '* ' in i t .

*

3

I/0 UN IT UT ILIZAT ION

U n it 2 : e r ro r m e s s ag e s

U n i t 4 : d ire c t o r ie s

U n it 5 : f il e s l is te d in d ire c to r ie s

1k
w

z  
-  6 5 -
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D E L E T E D E L E T E

E X A M P L E S

D E L ET E A .O LD Q =N

Deletes w ithout query a11 filss on al1 teady drives
w h ich e nd ln L O LD ' (b ac kup f lle s a re no rm ally

p roduced by the text ed ito r) .

D E L E T E T = A C D A T E < 7 7 3 l 1 2 
*

De le tes (a fte t p tom p t ing ) a 11 A SC II typ e
f ile s c re a ted b e fo re D e c em b e r 3 1 , 1 9 7 7 . 

.

D EL ET E D = 2 P=R * .BA S IC Q =N

Deletes without guery p11 random ftles on drive 2
w h o s e n am e e n d s An '.B A S IC ' .

>

*

-  6 6 -
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5 .1 6

D I S K .F O R M A T  D I S K .F O R M A T

#

S Y N T A X

D ISK .FORMAT (S l D=dr ive I ID- 'd isk name ' 1 Qaq uery l*

f*

D E S C R I PT IO N

*

F o rm a t s a h a rd d isk c a r t r id q e o r h a rd d isk f ix ed p l a t te r r
in it ia l ize s t h e d i sk a l lo c a t io n m ap a nd u t il i za t io n s t a t ls t ic s .
A d ire c to ry f tl e is e s t ab l lsh ed . W h e n a sy s t em d is k is

fo rm a t te d , t h e f i l e 'B O O T ST RA P ' is c o p ied f rom  th e m a s te r

d ev ic e . Th is f ile a l low s f ile sy s tem b o o t s t rap in tb e d isk

c o n t r o l l e r .

A k n o w n p a t t e rn i s w r it t e n o n e a c h se c t o r ; t b e n , e a ch

jector is read back and the initial allocation free chain
! Is c o n s tr uc ted . A n y s e c to r s th a t re ad b a c k w ith e r ro r s a re

x.x assymed to be bad sectors and are counted ln a separate
v a r ia b le a nd n o t p u t in th e fr e e c h a in . T h e to ta l op e r a t io n
ta k e s ap p ro x im a te ly 9 m in u te s w ith a 5 m eg ab y te p l a tte r .
A f te r th e f ir s t p a s s , t * e m e s sa g e s

W R IT E P A S S D O N E

is s e n t to th e c o n s o le d e v ic e . . -

Th e p a r am e t e r l is t sp e c if ie s th e fo l l ow fng op t io n s :

*  

D e t e rm in e s w h e th e r o t n o t th e d isk is to b e

fo rm a tted a s a sy s tem d ls k . S y s tem d is k s c o n t a in
th e 'B O O T ST R A P ' f il e .

I

r é . 6 y .
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5 . 1 7
D I S K .R E P A I R D IS K .R E PA I R

S Y N T A X

D IS K .RE PA IR  D F S d t iv e n um b e r l ev e l n um b e r

%

D E S C R I P T I O N

A t tem p ts to re c o v e r lo st f ile d a t a d ue t o so f tw a re f a il u re *
o r a b n o rm a l p rog r am in te r r up t lo n . Th e re a re fo u r in -

c re a s ing ly d ra s t ic lev e l s o f re p a ir ; lev e l n um b e r is a n
in teqe r from 1 to 4 spec ify ing the leve l oY rep a ir to be

u sed (a t p re sen t , o nly lev e l l h as been im p lem e nted ) . Th e
rep a ir is at t em p t e d o n tb e d isk in D F S d r iv e D F S d r iv e n um b e t .

L e v e l l R e p a ir l

W h e n so f tw a re f a il u re o r e x te rn a l in te r rup t io n p rev e n t s th e
th e f r e e c h a in o f un a l l oc a t ed s e c to r s f r om b e ing u p d a te d ,

u s ing th e f i t s t le v e l o f tep a ir w il l rem ov e an y a l lo c a ted
se c to r s th a t m ay b e a t th e b eg in n in g o f th e f re e c h a in .

l f t h e c o mm a nd is e f f e c t iv e in r e t r ie v in g d a t a , th e K e s s a g e :

n S E C T O R S R E M O V E D  F R O M P R E E C H A I N

i s se n t to th e co n so le d e v ic e , w h e re n is th e d e c im a l n um b e r
o f s e c t o r s th e c om m a n d ze t r iev ed f rom  t b e f re e c h a ln , re s t o re d -

to a f ile , and m a r ked a s a l lo c a ted . If th e d is k app e a rs to b e

u nd am ag e d , th e m e s sag e :
*

F R E E C H A IN  U N M O D I F I E D

i s se n t to th e c o n so le d e v ic e . I f th e d is k d am a g e i s b e y o nd

th e re p a ir c ap a b il ity o f Iev e l 1 , th e m e s sag e :

L EV E L 1 R E PA IR N O T S U F F IC IEN T FO R T H I S D R IV E

i s d isp l ay ed a t th e c o n so l e .

.
%

-  ac - ...v



D I S K .R E P A IR  D I S K .R E PA IR

/

I/0 UNIT UTILIZATION

U n it 0 : d isk se c to r ac c e s s
d U n it 2 : e x ec u t io n m e s sag e s ,',' .

E X A M P L E S
%

, 
%D ISK .R E PA I: 3 l
6 S EC T O R S R E MO V E D PR O M  F R E E C HA IN

*

lev e l l re p a ir is ad m in ls t e red to th e d is k in d r iv e 3 2
6 a l l o c a t ed se c to r s a r e rem o v e d f r om t h e u n a l lo c a te d

s e c t o r l i s t . .

%D I S K .R E P A IR  û 1 '
F R E E C HA IN U N M O D I F I E D

l ev e l l r ep a i r d e te c t s n o p ro b lem w i th th e d is k in

d r iv e 0 .
* ; .

,

u z ' .

.  
14

ê

w  .'-

. # v r - .

+ 'v

< :-

.  

r . r

'w - ..- . . j -. . J *' , x , :.

.  
t

*

.

r  * : 
v  

*' T' %f 'Rz u  J''R

'! . - N

w

.t . t u ;'

%
*

% , - 7 l -



5 .1 9
D I S P L A Y  D I S P L A Y

S YN T A X

D I S P L A Y

*

D E S C R I P T IO N

D i sp l ay s th e c u r re n t s t a t e o f th e m em o ry a l lo c a t io n m ap o n *

th e sy s tem c o n so l e .

The memory allocation display is a matrix witb one horizoqtal
row  fo r e a ch 1 0 0 0H b y te s o f m em o ry . T h e p o in t c o r re sp o nd ln q

to e a cb 8 0H b y t e segm e n t o f m em o ty is e it h e r m a r ked w ith 1A '

if th e segm e n t is a l lo c a te d , o r '. ' tf it is fr e e .

I/O ONIT UTILIZATION

it 2 : m em o ry d isp l ay M-A
U n

+

*

-  74 - .&
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5 .2 0

DO  5 o

S Y N T A X

DO comm and ftle Ep a ram e te r l istl
-  )

*

D E S C R I P T IO N  ' '
%

x  Ex e c u te s c om m and s f rom f ile c om m and f ile . T h e f ile is re ad

into a d ynam ically a lloc ated bu ffe r-. Each comm and line (a s
te rm in a ted by a ca rr iag e re tu rn ) is th en e xp and ed acco cd ing
to th e p re se n c e o f c e r ta in e xp a n s lo n c o n t ro l sym b o l s .

A 'p a ram e te r s t r ing ' is a g ro up o f sym b o l s d e l im ite d b y

e ith er a b lan k (20H ) , comm a (2C H ) , ho rizon ta l tab (0 9H ) ,
left parenthesis (28H 1 , r ight parenthes is (29H ), sem icolon
(3BH ), or carriage return (0DH ).

Simple parameter substitution is m qde for eacb occurrence
Q >  o f the st r ing 1#n ', w h e re n ia an in teg e r le ss th an o r

eq u a l to th e n um b e r o f p a ram e te r s g iv e n . If n i s g re a te r

th a n t b e n um b e r o f p a r am e t e r s g iv e n , a C omm a n d E xp a n s io n

Error is generated and processing is term inated. F:r eycb
'#n ', t h e n th p a r am e te r s t r ing f rom th e p a ram e te r 1 1s t Is
s ub s t ltu te d . A m a x im um o f 64 p a ram e t e r s t r ing s m ay b e

p a s sed in th i s m a nn e r . P a ram e te r s w h ic h a te p te s e n t b u t

n o t re fe r e n c ed a re ig n o r ed .

C o nd i t io n a l e x p a n s io n o f th e c om m a n d l ine c a n b e c o n t ro l le d

o  by tbe symbol pa ir 1I' and H '. At each occurrence of 1(1,
th e d ep t h o f c o n d it io n a l e x p a n s io n in c re a s e s by o n e . I f

t h e re s u l ta n t d ep th is g re a te r th a n th e n um b e r o f

.  p a ram e te r s g iv e n , th e c om m and l in e is sc a nn e d o v e r u n t il

tbe m a tch ing I) ' is loca ted . If th e resu ltan t dep th is no t
g re ate r th an the num ber o f p aram e te rs g tven , th e ' (' is
d e le te d f com th e c om m a nd s t r ing and e xp an s io n c o n t in u e d .

At each occurrence of 1) 1, the depth of cond itionjl
e x p a n s io n d e c re a se s b y o n e . Th u s , th e c om m a nd s t r ln g

'AB IC IDE ' would expand in to 'ABCDE ' only if at lea st one
p a r am e t e r w e re g iv e n . O th e rw is e , t h e re s u l t a n t c om m an d

st r ing (a fte r exp an s ion ) w o uld be 'A B D E '. No te th a t
p a r am e t e r s m a y c o n t r o l c om m a nd s t r in g e xp a n s io n r eg a rd l e s s

V-x - 7 S -

*

I



D O  D O

o f w h e tb e r o r no t th ey a re u se d in th a t e xp an s io n .

A f t e r c om m a nd s t r ing e d it ing a c c o rd in g to th e a b ov e tu le s ,

a s y s t em c a l l is g e n e ra te d to e x ec u te th e re su l t a n t c om m a nd

s t r in g .

Th is comm and is ree n t rant (and h a s th e 'fo rce a lloc a t lo n '
p rope rty ) and m ay ca ll itse l f up to a dep th l im ited o nly by
th e am o u n t o f m e m o ry av a il a b le . T h a t i s to sa y , F I L E .X m ay

c o n t a in t h e c om m a n d 'DO F I L E .Y ' , w h ic h m a y c o n t a in th e

c om m a n d 'DO  F I LE .Z I , e tc . e d o w n t 0 a l e v e l w h e r e in s u f f ic ie n t *

m em o ry e x is t s to a l lo c a t e b u f fe r sp a c e . F o r sh o r t c om m a n d

f il e s (a fe w reco rd s ) in a 3 2K sy s tem : th is d e p th is
ap p ro x im a t e l y 1 5 , d e p e n d in g o n m em o ry r eq u i rem e n t s fo r *

o th e r c om m an d e x e c u t io n s .

* * * W A R N I N G  * * *

D u e to th e fo r c e a l lo c a t io n p r op e rt y o f th is c om m a n d , i t

w ll l ov e r-w r ite th e m em o ry w h e re it is l o ad e d , w h e th e r o r

n o t th e m em o ry is a 1 1 r e ad y a l lo c a te d . T h is c om m a n d sh o u ld
b e l in ke d t o l o ad a t a n ad d re s s th a t w i ll n o t a f fe c t m em o r y

th a t is p r e a l l o c a t e d fo r sy s t em u s e .

I/O UN JT UT ILIZATION

U n i t 0 : c o m m a n d f i le

U n it 2 : e r r o r m e s s ag e s

E X A M P L E S

T h e e x am p l e s h av e th e fei low in g fo rm a t :

F IL EN A M E : D O f il e c o n te n t s .
C om m a n d : C om m a n d l in e e n t e r e d

Re su l t z T h e e xp a nd e d f ile c o n te n t s w h ic h
a r e t o b e ex e c u t e d .

-  7 6 - x
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DO DoQ >

1) PR INT : ACT IVA T E SL PT R ;CO PY #1 SL PTR )
DEACT IVAT E SLPTR

C o m m a n d : D O  P R IN T M Y F I L E

Re sult : ACT IVA TE SLPTR
COPY MYF ILE SLPTR
DEACT IVA TE SLPTR

w  F a il ing t o g iv e a p a ram e t e r w o u ld re s ul t

in a P a r am e t e r E x p a n s io n E r ro r .

R  4 
x

2) PRINT : ACT IVATE SLPTR
ICOPY 41 SLPTR IICOPY 42 SLPTR D CO PY #3 SLPTR IIJ
DEACT IVAT E SLPTR

C o m m a n d : D O P R I N T  M Y F I L E -

Re sult : AC T IVA TE SL PT R
COPY MY FILE SLPTR '

DEACT IVATE SLPTR
< >

Simple parameter substiyution is performed for as
m a n y s t r in g s e n c lo s e d w lth in b r a c k e ts a s th e re a re

p a r am e te rs g iv e n . O n l y t h e p a r am e t e r 'M YF IL E ' w a s

p re sen t , th e re fo re the comm and a fte r (and

includ ing ) the second ' I' w a s ig nored .

C o m m a n d : DO  P R IN T F I L E I F IL E Z

Re su lt : ACT IVA TE SLPTR
CO PY FILE I SLPTR ;CO PY F ILEZ SLPTR
DEACT IVATE SLPTR

.  Two garameters were given so that two levels of
c o nd it io n a l e x p a n s io n w e re v a l id .

kw x  '

-  7 7 -



D O  D O  . .z

3) BATCH : ED IT #I H A SM #I I;L INK $= 4402 41 ()#1 11 1

C o m m a n d t D O  B A T C H M Y F I L E A  L X

Re sul t : ED IT MYF ILE ;A SM MYF IL E ;LIN K $=4400 M YF ILE ;M YF ILE

C o m m a n d : D O  B A T C H M Y F I L E A

R e s u l t : E D IT  M Y P I L E ;A S M M Y F I L E
œ

In th e f ir s t co mm a nd , fo u r p a ram e te rs w e re g iv e n

ind ic a t ing c o nd it io n a l e xp a n s io n o f fo u r lev e l s .

In th e se c o n d c om m a nd , o n ly tw o w e re g iv e n , l im it ing -

e xp a n s io n to tw o l ev e l s . T h e c h a r a c t e r s IA ' , 'L ' , a n d

'X ' c o u ld h av e b e e n a n y c h a r a c t e r s t r in g a l th o ug h

they serve as syybol ic notat io ns for assem ble , link e
an d e xe c u te . T h i s i s an e x am p l e w h e re th e n um b e r

o f p a r am e te r s c o n t ro l s e x p a n s io n b u t tb e p a r am e te r s

th em se lv e s d o no t ta ke p a r t in th e e x p an s io n .

*

*

-  7 8 -
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5 .2 1
D U M P  D P M P

S Y N T A X

DUMP file name (m ! n ))

&  ae

D E S C R IP T IO N

* Converts the referenced flle into a hexadecimal/Ascll dump
o n u n i t S Y S L S T . E a ch b y te o f th e f il e i s d i sp l ay e d i n

h e x ad e c im a l . In a d d it io n , p t in tab le ch a ra c te r s a re
d isp l ay ed a s A SC I I s ym b o l s , wh ll e u np r in tab l e ch a rac t e r s

a r e d isp l ay e d a s '. '.

If m a nd n a re sp e c if ied , th e d um p s ta rts w i th re c o rd m a nd

continues through tecord n . If m and/or n are unspecified ,
th e d um p s t a r ts w ith th e f i r s t and c o n t in u e s th ro ug h th e

l a s t , re s p e c t iv e l y .

< >  W h ile o u tp u t is a c t iv e a t th e c o n so le : e n t e r ing a '? ' w il l
' ts e nt e red . I f tb ec au se o u tp u t to sto p un t il a n o th e r '?

Escape cha racter (lB H ) is e nte red , ou tpu t w ill be

k e rm in a te d .
t ) '

N  +

I/O UN IT UT ILIZAT ION - '

Un it 3 : o u tp u t l is t ing .
e U n i t 4 : f ile to b e d um p ed

*

E X A M P L E S
N  < 4

DUMP $M ICRO .80:2/DATA

D um p s th e f il e 'D A T A ' f ro m d e v ic e M IC R O .8 0 , .
d r iv e 2 o n th e sy s t em v o l um e o u tp u t un lt .

c a - 7 9 -

!
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5 .2 2

E C H O  E C H O

S Y N T A X

E C H O s t r ing

*

D E S C R I P T IO N

C o p ie s th e s t r ing fo l low in: th e c om m a n d n am e up t o , b u t n o t *

in c l ud in g , th e c o m m a nd t e rm in a to r , t o t h e c o n so le o u tp u t
d ev ic e . Th is p ro v id e s a m e th od t o se n d m e s sag e s to th e

c o n s o le f rom  th e co m m a n d l in e .

I/O UN IT UT ILIZAT ION

u n i t 2 : s t r ing o u t p u t

E X A K P L E S

ASM MY FILE ;L IN K $=4400 MY FILE ;ECHO tco ntrol-G y

T h is wo uld send a co ntrol-G (be 11) to th e conso le ou tp ut
d ev ic e a f te r c o m p le t io n o f th e a s s em b l y a n d l in k .

E C H O i s a l s o u se f u l t o p r o v id e in s t r uc t io n s to th e u se r o f

th e co n so le com m an d f tle . Fo r e x am p le : *

CO PY e;ECHO IN SERT D IS KET T ES ;PA U SE ;I ZX 44 00 #1 42
*

c a n b e u s ed to c o p y f il e s f r om  o n e d is k e t te to a n o th e r ,

n e ith e r o f w h ic h h av e th e c o mm a nd f il e CO P Y o n th e m .

-  80 - =- ?
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5 .2 3

E R R O R  E
R R O R

S V N T A X

ERROR Ierror code l*)

D E SC R IPT IO N

P r in t s th e m e a n ing o f e r ro r c od e w h e n re tu rn ed b
y R IO o r ad ev ic e a

s a c om p l e t io n c od e -. If t h e o p t io n a l e r ro r c od e i s
' * ' , a l l e r ro r c od e m e a n lng s a re d isp l a y e d

.  If e r ro r c od e is
om itted , this Yescription of the ERRO R command fs priFted

.

*

I/0 UN IT DT IL IZAT ION

U n it 2 ) o u tp u t

B X A M P L E

%E R RO R 4 3

4 3 : M EMO R Y P RO T E C T V IO LA T IO N

*

#

Nw  

.  g l w
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5 .2 4E R RO R S E R R O R S

S Y N T A X

E R R O R S
*

D E S C R I PT IO N *

P t in t s a s um m a ry o f th e re c o v e ra b l e d l s k e r r o rs w h ic h h av e

o cc u red s in c e sy s tem b o o t s t rap . O u tp u t is o f th e fo rm :

T H E FO L LO W IN G R E C O V E R A B L E E R RO R S H AV E O C C U R R ED S IN C E S Y S T EX R E ST A RT

0 0 0 0 SE B K E R R O R S
0 0 0 0 S E C T O R A D D R E S S E R R O R S

0 0 0 0 D A T A  T R A N S P E R  E R RO R S

R e fe re n ce th e Z8 0 -M C Z P R O M U s e r 's M a n u a l fo r a d e ta iled

exp lanat ion o f the se errors . w ./

I/O UN IT QT ILIZAT ION

Un i t 2 : o u tp u t l is t ing

w + * s o T E * * * +

Th is comm and is implemented only w ith the MCZ 1/20 PROM
d ate coded 78089 or la ter , or w ith th e MC Z 1/ 35 PROM date
c od e d 7 805 2 9 o r l a te r w h e n ZDO S i s u sed a s a s e co nd a ry *

f l le sy stem .

-  

a2 - .u

1
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5 .2 5

E X T R A C T  .
.  

E X T R A C T

S Y N T A X

E XT RA CT f i le n am e

D B S C R I P T IO N
Q

L i s t s re c o td c o u n t , re c o rd le ng th , a nd th e n um b e r o f b y te s

in th e l a s t re c o rd o f f il e n am e . I f th e f il e is o f ty p e

procedure : the file entry Foint, the lowest and highest
m e m o ry ad d re s se s a f fe c t ed b y th e f ile : a nd t h e ad d re s s e s

o f t b e m e m o ry s eg m e n t s w h ic h m a k e up th e f ile a re a l s o

d isp lay e d . Fo r f ile s c re a t ed b y IMA G E , th e seg m e n t ad d re s se s

are those yiven in the parameter list. Howevere LINK provides
a n o p t im i z in g a lg o r it hm fo r se gm e n t a l l o c a t io n d e p e n d e n t o n

p ro g r am m e m o r y u t il i za t io n a nd f il e re c o rd le ng th . T h u s ,

E XT RA C T c a n b e u se d to d e te rm in e th e b e s t re c o rd le ng th fo r
V -- a p r o c e d u r e f il e

.

I/O UNIT UT ILIZATION ''

U n it 0 t f il e inp u t

U n it 2 1 o u tp u t l is t ing , e r ro r m e s sag e s

E X A M P L E

* % E X T R A C T  E X T R A C T

R EC O R D C O UN T = 0 0 0 1 R EC O R D L EN G T H = 0 4 0 0

N O . O F B Y T E S IN L A S T R E C O R D = 0 4 0 0

EN T R Y PO IN T = 4 4 0 0 LO W  A DD R E S S = 4 4 0 0 H IG H A D D R E S S = 4 7F F

S T A C K S I Z E = 0 08 0

S E G M E N T S :

4 4 0 0 4 5e 2

5  -

t # #'
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5 .2 6
FO R C E FO R C E

lln te rn a l Comm and )

S Y N T A X

F o rc e e om m a n d p a ra m e t e r l is t
*

D E S C R I P T IO N  *

C a us e s a l 1 c om m an d f il e s in th e c u r re n t com m an d s t r ing to
b e lo ad ed reg a rd l e ss o f p re v io u s m em o ry a l loc a t io n .

N o rm a l ly , a p ro c e d u re f il e W i l l b e lo ad ed o n ly if th e
m em o ty sp ac e it req u i re s is un a l lo c a te d . Som e t tm e s tt i s

co nv e n ie n t t o lo ad a f il e in to p rev io u s ly a l lo c a ted
m em o ry sp ac e . Com m a nd o v e r la y s o r re c u r s iv e p rog ram c a ll s

a r e tw o e xam p l e s . A s a n a l te rn at iv e to u s ing th e Po r c e

comm and : the p rope rtie s o f a file can inc lud e F (force
m em o ry a lloca t ion ) , w h ich h as th e sam e e ffec t as th e
Fo rce c omm a n d , b u t o n ly f o t th a t f ile . x./

I/O UN IT DTILIBATION

N o n e

E X A M P L E S .

F O R C E D I S P L A Y
*

l o a d s a n d e x e c u te s th e p r o c e d u r e f il e D I S P LA Y e v e n
i f t h e m em o ry sp ac e it re q u ire s is p r e a l lo c a t e d .

F F IL E A ,F I L EB A IF I L E C

l o ad s th e p ro c e d u r e f il e s F IL EA a nd F IL EB , b u t d o e s

n ot execu te e ithe r . FILEC w ill be loaded (and
e xec u ted ) on ly if the m em o ry it req u ire s is
a v a il ab l e ) i .e . , th e c o n t e x t o f th e FO R C E d o e s n o t

e x t e n d in t o s ub s e q u e n t c om m a n d s .

-  8 4 -
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5 .2 7
F O R M A T  F O R M A T

S Y N T A X

FORMAT (S 1 D=d rive l ID= dd isk name ' 1 Q =q ue ryl*

*

D E S C R I PT IO N
/

p F o rm a t s a d is ke t te in to 7 7 t ra c k s o f 3 2 se c t o rs r
in it ia l ize s th e d is k a l lo c a t io n m ap a n d d isk u t ll iza t io n

stat is tic s . An emp ty (excep t f o r one en try f o r ttse lf )
d ire c to ry f ile is e s tab l ish e d .

T h ir te e n s e c to rs a re a l lo c a ted f o r th e d is k a l lo c a t io n

m ap ( 3 secto r s ) and d irec tory ( 10 sec to rs ) . Wh en a
sy s tem d is k is f o rm a t ted . a n ad d it io n a l 6 4 se c to rs
(2 trac k s) a re p rea lloc ated f o r the R IO bo otstrap

and RIO Debug Get/save package .

Xw  Th e pa ram e te r l is t sp e c i f ie s th e f o l low ing op t io n s :

S

De te rm in e s w h e th e r o r n o t th e d is k is to b e

fo rm a t ted a s a sy s tem d is k . Sy s t em s d is k s h av e

dedicated areas for the bootstrap and GET/SAVE
o v e r l a y s .

When the 'S ' option is giyen and the disk is
+  

b e ing f o tm a t t ed o n a n y d r lv e e xc e p t 0 z t h e

bootstrap and GET/SAVE overlays are read f rom
th e d isk in d r iv e 0 . I f t he ' S ' op t ion is

w g iv e n a nd th e d is k xis b e ing f o rm a t ted o n
d r iv e 0 , a p ro m p t is m ad e f o t th e u se c to ins e rt

a formatted system d isk in dr ive 0 yeplacing
th e d is k b e ing f o rm a t te d . A f te r th l.s is d o n e ,

enter ing any key will cause *he systey bootstrap
and the GET/SAVE overlays to be read tnto
memory and another prompt to be fssued. Again .
e n te r 1ng an y key w t1 1 re su l t in th e b o o t st ra p

and the GET/SAVE overlays being written pnto
tb e G is k , th e re b y m ak ing it a ' sy s tem  ' d ksk .

kw a - 8 5 -
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F O R M A T  F O R M A T

D a d r iv e

T h e d r iv e c o n t a in ing tb e d isk to b e fo rm a t ted is

g iv e n a s 'd r iv e f. Tf the op t io n is n o t p re se n t :

th e q u e ry

D R I V E :

w il l b e g iv e n , th e c o r re ct re sp o n se t o wh ich m u s t

b e an in teg e r 0 . . .7 . +

ID = 'd is kn am e '
@

U p t o 2 4 c h a r ac te rs n o t in c lud ing a c a r r iag e re tu rn
a re u se d to id e n t ify t h e d is k . Th e s e a r e w r it t e n

o n th e d is k a nd u se d b y ZD O S t o d e te rm ine d is k

a l lo c a t io n m ap v a l id ity . If th is op t io n is n o t

g iv e n , th e q u e ry

D I S K I D 1

w il l b e g iv e n .

Q=ouery = V

N o rm a l ly , b e f o r e fo rm a t t inq c om m e n c e s , th e q u e ry

R E A D % ?

i s g iv e n . A n y re sp o n s e o th e r t h a n 'Y I w i l l r e s u l t

in a b o tt ing th e fo rm a t . T h e g e n e ra t lo n o f th is q ue ry

m ay b e in h ib ited b y g iv ing th e 'Q =N ' o p t ion . T h e 'Q =Y '
o p t io n ls th e d e fa u l t a nd h a s n o e f fe c t .

e

*

-  8 6 - .
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I

FORMAT PORMATk
>

NOTE : Diskettes formatted on OS 2.1 softwarr are NOT
c om p a t ib le w ith R IO . Re fe r t o Ap p e nd lx D fo r .

g c o nv e r s io n d e t a il s .
I

Fo rm a t in te r ac t s w ith F LO P P Y th r o ug h th e sy s tem
.  T h el

1 d river SFLO PPY must appear in the Active Dev ice Table .
O n fl op p y d is k -b a s ed sy s tem s , th is o c c u rs a u tom a t ic a l ly

.

O n h a rd d is k -b a se d sy s ten s y F L O P P Y is p a r t o f ZD O S :

a nd h a s an e n t ry p o in t tw o g r e a te r th a n th e e n t ry

ad d re s s f o r Z DO S . It m u s t b e ac t iv a te d s ep a ra t e ly .&

F o r e x am p le , if th e ZDO S .6 Q is b e ing u se d on a 6 4K
sy s tem , h a s be e n re n am ed to ZDO S : and h a s a n
e n t ry p o in t o f E 0 0 0H , th a n a se q ue n c e o f c om m a nd s

. s u ch a s z

ACT IV ATE $ZDO S ; X* SFLO PPY E û02
w o u ld h av e t o h av e b e e n e x e c u t ed a t som e t im e p r io r t o

iss u ing a FO R M A T c om m and .

1

I/0 :NIT UT ILIZATION

U n tt 0 : F LO P PY in te ra c t io n

U n it 1 : c o n so le in te r a c t io n
Un l t 2 : c o n so le in te ra c t io nV

- 2  i t 4 : ZD O S in t e ra c t io nu n

*  
- 't 1 M$

I

1  
+

y e'

* ' 
%

I

l

l

l

Q >  - 87 -



5 . 2 8
H E L P H E L P

S Y N T A X

HELP (key w o rd l'* dl*

*

D E S C R I P T IO N

P r int s a de sc r ip t ion o f key wo rd ts ) . If th e f inal a rgum en t
is * , a list of v alid key wz rd s th at can be used as furthe r

modifiers of the precedinY key words is displayed. If the
final arqument is om itted , a gFneral description of the use
o f th e p re ced âng m od ify ing key

-

w o rd s is p r in t ed .

I/O UN IT UT ILIZATION

Un i t 2 : H e lp m e s sag e

Unit 4: Pile I/O

E X A M P L E S

%H E L P *

p r in t s a l i s t o f a l l in it ia l ke y w o rd s f o r w h ic h v

th e re is H E L P .

%H E L P D E L E T E *

p r in t s a d e sc r ip t io n o f th e R I0 ID E L ET E ' c om m a nd .

-  aa - u
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5 .2 9
IM A G E IM A G E

S Y N T A X

IMA GE f ile nam e (f frst locat ion last loca tionl+
- (E=entF y po in t) IRL=f ecord length l

IsT=stack size)

*

. D E S C R I P T IO N

C o p ie s m em o rg lm ag e s to a sp e c l f ied f il e . Th e re su l t a n t
f il e w il l b e p ro ced u re ty p e , sub ty p e 0 . Th e f ir s t and las t

lo c a t io n s o f e ach m em o ty s eg m e n t , o p t io n a l e n t ry p o in t

add re ss (d efaul t= o ) , reco rd leng th (8 0H , l00H , 200H ,

400H ' 8O0H , or l000H ; default=8oH bytes) and stack
size (de fault=8oH by te s ) a re g iv en yn bexadec im al . A t least
o ne b ut no m o re th an 1 6 segm en ts m ay b e sp e c sffed . W h en
w r it ing th e f ile , th e e x ac t m em o ry loc a t io n s v in c l ud in g

f irs t l o c a t io n and l a s t l o c a t io n . a re c op ied fo r e a ch

'< >  segmeXt . Tbe lowest anR higbest m ea ory addresses
re fe re nc ed b y th e f ile a re sav ed in th e d e sc r ip to r re c o rd

(refer to Appendix J) anJ are used by the RIO Executlve
w h e n req ue st lng m em o ry al lo c at io n p r lo r to lo ad ing .

I/O UNIT DTILIZATION
K

Unit 0: file I/O
w  

U n it 2 : e r ro r m e s sag e s

*

E X A M P L E >

IMA G E TW O .B LO C K S 4 4 0 0 4 4 2 5 70 0 0 7P F 0 D = 70 0 0

C o p ie s c o n te n ts o f m em o ry l o c a t ion s 4 4 0 0 t o 4 4 2 5

an d 7 0 0 0 t o 7F P 0 to f tl e TW O .B LO C K S . T h e f ile

w il l c o n ta in 3 3 re c o rd s o f 8 0H b y te s e ac h , w i th
a n e n t ry p o in t = 7 00 0 a n d s ta c k s i z e = 8 0H .

U  * B 9 *



5 .3 0IN I T IA L I ZE IN IT IA L I Z E

(Internal Comm and )

S ïN T A X

In itialize Idev ice name Eparameter listl)

+

D E S C R I P T IO N

Se nd s a n In i t ia l ize req ue s t to tb e m as t e r d ev ic e o r t o th e

pptionally specified device (which must be active). Result
Is d ev ic e d e p e nd en t . Th e s up p lem e n t a l p a ram e te r ad d re s s
o f t h e v e c to r p o in t s t o th e d e k im ite r a fte r th e c omm an d

o r d ev ice n am e , if g tv e n .

I/O UNIT UT ILIZATION
Unit û: I/O request <-2

E X A M P L E S

IN IT SMY .V IDEO .DR IVE R bUPFER = C 000

s e nd s In i t ial ize req u e s t to M Y .V ID EO .D R IV E R ,
w ith a po in te r to th e sp a ce p re c ed in g 'B U F FE R '.

@

I *

Se nd s In it ta l ize req u e s t to m a s te r d ev ic e .

-  
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5 .3 1

L A D T  - L A D T

S *1 1 % %Y N T A X -

L A D T  - ' '

+

D E S C R I P T IO N

> L is t s th e c u r re n t ly ac t iv e d ev ic e s , th e ir e n t ry p o in t s ,

s ize , a nd w h ic h log ic a l u n it s a re l in ke d to e ac h .

A  s i ze o f ze r o im p l ie s th a t th e d ev ic e is in P RO M o r w a s

a c t iv a te d w ith a p re l o ad ed e n t ry p o in t g iv e n . In e ith e r
c a se , n o m em o ry is d e a l lo c a ted up o n d e a c t iv a t io n .

I/O UN IT UT ILIZAT ION ' v' . 1+''

A-> U n lt . l is t ing o u tp u t . l

â

C X A M P L E ' - 'D

L A D T  l s -...

D E V I C E A D D R E S S S I Z E U N I T S r.

.  ZDO S 2A û û IA û O 0 4 5 6 7 8 9 1 0 1 1

1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9

C ON  2 528 . 0 5 0 0 l 2 3

.  N U L L 2 1 4D 0 û 0 0 2 0

P C ON  0B E 8 0 0 0 0

F LO P PY OB FD  0 00 0

t

U  Y 91 -



5 . 3 2

M A S T E R M A S T E R

S Y N T A X

MASTER (dev ice nam el

+

D E S C R I P T I O N

D i sp l ay s t h e c u r re n t m a s t e r d e v ic e o r : o p t io n a l ly , m a k e s .

a n o t h e r c u r re n t l y a c t iv e d ev ic e t h e d e f a u l t so u rc e fo r

un q u a l i f ie d f ile s . T h i s p ro v id e s th e u s e r w i th th e
p o te n t ia l t o e a s il y u t il iz e m u l t ip le f il e sy s t em s

c o n c u r re n t ly w ith o u t t h e b u rd e n o f a lw a y s f u l ly sp e c i fy ing

f ile n am e s .

I/O UN IT UTILIZATION

U n i t 2 : e r ro r m e s s ag e s <>/

E X A M P L E S

MA STER SN EW .DO S

M a k e s N EW .DO S th e d e f a u l t d e v ic e f o r u nq u a l i f ie d

f ile n am e s .
*

M A S T E R

N EW .D O S I S T H E M A S T E R  D E V I C E
+

-  9 2 - .
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5 . 3 3 v

M O V E M O V E

S Y N T A X

MOVE (m atch string I T =typ e l P=props 1 F=fo rmat I
D=destT nat ion dev ice I S =sou rce dev ic e !

* L=listing disFosition l Q=query- l DATE re1 date 1
C DA TE re l- d ate l*

D E S C R I P T I O N

T h e d i re c to ry o n th e s o u rc e d e v ic e is se a rc h e d an d f il e s

w h ic h m a t ch th e sp e c if ied op t io n a re c op ied f rom th e so u rc e

d e v ic e to th e d e s t in a t to n d ev ic e . D e fa u l t d e s t in a t io n a n d

s o u rc e d e v ic e s fo r M C Z a re m a s te r d e v ic e , d r iv e 2 , a n d

master dev ice , drive 0, respectively . For the Develoyment
S y s tem , tb e d e fa u l t s a re d r iv e l an d d r iv e 0 , re sp e c t lv e ly .

m a t c h s t r in g

Fu lly o r p art ial ly sp e c if ied file nam e s m ay b e g iv en , ip
w h ich c a se o n ly th o se d ire c to ry e n t r ie s w h ich a re id e n t ic a l

to one of the fully-specified file names or match one of
th e p a r t ia l ly - sp e c i f ie d f ile n am e s a re m ov e d . P a r t ia l ly -

sp e c if ied re f e r s to th e u s e o f th e sym b o l 1* ' w h ic h d e n o te s

an 'arb itrary character string . For example y '*XY Z ' matches
any file wh icb ends in 'XYZ '. 'ABCWXYZ ' m atches any name

> wh ich sta rts w ith 'A BC ' and end s w ith 'XY Z ' b ut has any (O r
no ) ch atac te rs in th e m idd le . The st ring '* 1 (w h ich is
equ lvalent to '** Q  m atches any name . Match strings cannot

.  b e q u a l if ied f ile n am e s , i .e . , n o d ev ic e o r d r iv e n am e m ay

b e q iv e n .

U
-  9 3 -
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M O V E 
MOV E x.p

T = typ e

O n ly f ile s o f th e g iv e n ty pe w il l b e m ov ed . T y p e m u s t b e
one o f 'D l (d irectory ) , 'A # (A SC II ) , 'B ' (b in ary ) o r 'P '
(p roced ure ) . Sub type m ay also be spec ified imm ed iately follow -
ing th e typ e (e .q . 'PO ' re fe rs to f ile s o f p rod ec u re typ e ,
sub type 0 ) . If no sub type is g lv en , a 11 sub typ es o f the

sp e c if ied typ e a re m ov ed .

+

P = p ro p s

O n ly f ile s w ith e x a c tl y th e s p e c if ied p r op e r t ie s w il l b e .

m ov ed . P rop s m u st b e from  'W ' (w rite p ro tec ted ) , 'E '

(erase p ro tec ted ) , 'L ' (p rope rtie s p rotected ) , 'S '
(sec re t) , 'R ' (rand om l r 'F ' (fo rce m emo ry allocation) , o r
'& '. : s e o f tb e '& ' w zl l a l low any f ile w ith a t le a s t th e
sp e c if ied p ro p e rt ie s to b e m ov ed . 0 n e o r m o re p rop e rt ie s

m ay b e c o nc a te n a ted r in w h ich c a se o n ly f ile s w fth e x a c t ly
'& ' is includ ed ) tbe spec if ied p rope rtie s

(or at least , if
w il l b e m o v e d .

D=d est inat ion d ev ice x-/

D e f in e s d e v ic e to w h ic h f ile s a re c op ie d . A n y ac t iv e
dev ic e nam e o r d r iv e d e s ign a t io n m ay b e g iv e n . On ly d ev ic e

n am e and d r iv e n am e a re re le v a n t . F i le n am e s a re ig n o red .

De fault is d r iv e 2 : m aste r d ev ice (MC Z ) . or d r iv e 1 , m aste r

dev îce (ZDS ) .

S= s o u tc e d ev tce *

D e f in e s d e v ic e fr om w h ic h f il e s a re c o p ie d . A n y a c t iv e
d ev ic e n am e o r d r iv e d e s ig n a t to n m a y b e q iv e n . O n l y d ev ic e

n am e a nd d r iv e n am e a re re lev a nt . F ile n am e s a re ig no red . >

D e fa u l t is d r iv e 0 , m a s t e r d ev ic e .

-  9 4 -



K O V B 
M O V E '

u z

F = fo rm a t 

'

Sp ecifies long (P=L ) or short (F=S ) list ing form at . The
short form (default) consists of nane and drtve wh ile tbe
lo ng fo rm g tv e s n am e , d r ive r f ile ty p e , r ec o rd co un t ,
re c o rd le ng th , f ile p rop e rt le s r s ta r t ing ad d re s s , d a te o f

c rea t fo n , a nd d a te o f l a s t m o d lf ic a t io n . Ad d it io n a l ly f th e
n um b e r o f f il e s e x am lned , th e n um b e r o f f ile s m ov e d r an d

th e n um b e r o f se c to r s u se d by m ov e d f ile s is a lso g lv e n .

* , *' 
%

i

L = l is t ing d isp o s i t ion ' ' ' '

T h e l ls t ing ts n o rm a l ly ro u ted to S YS L ST b ut c a n b e ro u ted
to any dev ice or file . For example , L= $CON would rouke -

output to the console (SYSLST may also be asigned to this
dev zce) or L=Z/PILELISTING would route the output to file
'P IL E L IST IN G ' o n un it 2 o f th e m a s te r d e v ic e . A l 1 o u kp ut
g e ne ra ted t o th e sp e c if ied d ev ic e o r f ile w il l b e b u f fe red ,

i .e . : sev e ra l l in e s w il l b e t ra n s fe r red a t o n e t im e . W h il e

o u tp u t is a c t iv e a t th e c o n s ol e , en te r ing a '? I ch a ra c te r
w il l c a u s e o u tp u t to s top u n t il an o th e r '? ' c h a ra c te r is

ente red . If tb e Escape ch aracte r (ASC II IBH ) is typed p
x.w o u tp u t w tl l b e te rm in a ted a n d c o n t ro l w il l re t u rn to th e

Exe c u t iv e . . a , e.- . r z , %

Q=que r y ç% . . - --
.  

t -k '*' * ''k ..à .'

P e rm it s se l e c t ive c op y lnq o f f lle s tb a t m a t ch th e o th e r

op t fons . Default is Q =N , wh ich m ove s a 1l file s
wh ich m atch the g lv en cr ite rta . If Q =Y is sp ec if fed , a

m e s s ag e o f t h e fo rm :

G MOv6 source device : source drive / source file neme TO
d ti-nation device : iestination dri-ve / destlnation ftlename
e s(Y/N/A/Q )? - - -

*  

A

resp o nse o f IY (es ) ' w l1 l m ove th e f ile 1N (o ) ' w ill no t m ov e it
fand g o on to the next file , 'A (l l) f w l1l mov e the file and

aupp ress the que ry fo r a ll sub aeq ue nt f fles , and 'Q (u it) ' w ill
no t m ov e th e f ile and w ill te rm in a te th e p rog r am . An y o th e r

re sp o n se w il l c a u se th e q u e ry t o b e tep e a te d .

.  .  , -  . .  x  .
'

p  
# 

K
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M O V E M O V E

CDA TE 1 DAT E re1 da te

w h e re re l is o n e o f th e re l a t io n a l o p e r a t o rs '= ',

Iy 1 #< 1 1y= I 14 . 1 o r 14 / 1 a n d d a te is U ; V O 6( #' C # '

d ig lts o r '* ' rep re s e n t ing a d a te to b e c om p a red ag a in s t

in 'y ym m d d ' fo rm . '* ' in a d ig it p o s it io n sp e c if ie s th a t
th a t d ig it w il l b e c o n s id e re d e q u a l t o a n y t h in g . A d a t e
e x p re s se d w ith l e s s th a n 6 d ig i t s i s t re a t ed a s b e in g

f il le d o n th e r ig h t w it h l* 's .
D A T E re fe r s t o th e d a te o f l a s t m o d if ic a t lo n . C D A T E re fe r s >

to th e d a te o f c re a t io n . T h e e n t i re o p t io n sh o u ld b e

s p e c if ie d w ith n o in t e rv e n ing b l a n k s . F o r e x am p l e :

œ

C DA T E > = 78 0 5

re fe r s to a l 1 f i le s c re a t ed W i th d a t e s in M a y o f 1 9 7 8

o r l a t e r . T h is is e q u iv a le n t t o

C D A T E > = 7 8 0 5 * *

I f th e re f e r e n c e d d a t e f ie l d o f th e f il e d e s c r ip to r h a s

a ch a ra c te r w h ich is n o t a d ig it , it w il l n o t m a tch un le s s

th a t d ig it p o s it io n o f th e m a tc h d a te h a s a n '* ' in it .

I/O UN IT UT ILIZATION

U n it 0 : d ir e c to ry

U n it 3 : d e f a u l t l i s t in g d e s t in a t io n

U n it 4 : so u rc e f ile
U n it 5 : d e s t in a t io n f il e

Un i t 6 : n o n- d e fa u l t l is t ing d e s t ln a t io n

E X A M P L E S

*

MOV E D = SNULL F=L P=&

W ill cop y a 1 1 f ile s from (d e fau lt) d r iv e 0 to
th e N u l l d ev ic e a n d p r in t a lo n g f o rm a t l is t

includ ing tbe num ber of files m oved apd the
n um b e r o f s e c t o r s th e y o c c up y . T h i s i s a

c o nv e n ie n t w ay t o c h e c k th e in t eg r ity o f

e ac h f il e o n a d is k .

-  9 6 -



k- x MOVE MOVE

MOVE T=P SYSW L=SLPRINTER S=2 D= 0 CDATE<7809l5

W ill c o p y a l l p r o c e d u re f ile s w h o s e n am e s s ta r t
w it h ISY S I t h a t w e re c r e a t e d b e fo r e Se p t em b e r 1 5 ,

1 9 7 8 , f rom th e m a s te r d e v ic e , d r iv e 2 , to th e
m a s te r d e v ic e , d r iv e 0 . T h e l is t ing w il l

b e se n t t o t h e d e v ic e L P P IN T E R .

*

+

t

Q >

@

z 
M

j, 

e :e '

o

j *

U  '
-  9 7 -
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5 . 3 4

P A U S E P A U S E

S Y N T A X

P A U S E

+

D E S C R I P T I O N

*

Is sue s suc cess ive Read S tatus reque sts to un it l (CON IN )
u n t il e i th e r th e E s c ap e P e n d in g f l ag o r th e T IB F u l l f l ag i s

ac t iv e (see sec t io n 3 .4 .3 ) . If a ch a rac te r is ready to be inp ut ,
it i s ab s o rb ed a nd th e p r og r am e x e c u te s a n o rm a l r e t u r n . I f a n

E sc ap e i s p e n d ing , s u b s e q u e n t c om m a nd s in t h e c om m a nd

s t r in g a r e ig n o re d .

I/O UN IT UT ILIZATION

U n it 1 : r e ad r eq u e s t

E X A M P L E

T h e c o n te n t o f th e c om m a n d f il e M O V E .IT i s :

MO V E F;E C H O IN S E R T D IS K E T T E S ;PA U S E ;I ;X 4 4 0 0

T h i s c om m an d f ile w il l re s u l t in th e fo l low ïn g in te r ac t io n

w hen e xecu ted (B r ief m od e ) :
*

D O M O V E .IT IM O V E i s l o a d e d

IN S E R T D IS K E T T E S CE C H O is lo ad ed a nd e x e c u te d

PP A U S E w a i t s f o r o n e c h a r a c t e r

i tno t ESC ) to b e en te red and
lthe n MOV E is exe cuted (MC Z

iaddress). Enterinj ESC Would
lh a v e re s u l t e d in d l re c t

ire tu rn to R IO w ith o u t e x e c u t ing
ZM O V E

.-  9 8 -
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5 .3 5

R E L E A S E R E L E A S E

(In te rna l Comm and )

k* -1

S Y N T A X
# e .k o - * 4

R e l e a s e
*

. . . v. r aC  . : - - .

,  D E S C R I P T I O N
s  

-  *  
' * V e f

A s m e n t io ne d in S e c t io n 4 .1 , m em o r y r e q u i te d fo r p ro c e d u r e

f ile lo ad ing is a llo c a t ed imm ed ia te ly p re c ed ing e x e c u t io n ,

a n d d e a l lo c a te d a f t e r p ro g ra m c om p l e t io n . In th e c a se

w h e re a f il e i s lo a d e d b u t n o e x te rn a l f ile is e x e c u te d

(fo r e xam p le , a fte r exam in at io n w ith th e D eb ugg er) , it

may be necessary to deallocate the space it occup ies .
Th is command deallocates any m emory allocated as a result
o f p r o c ed u re f il e lo ad in g s ln c e th e la s t e xe c u t io n o f a n

e x t e rn a l c om m an d .

W wZ . * >
'* >

. j.

.  c % 
.  It . ' l q1 - .* .6 ,

I/O UN IT UT ILIZAT ION ,. x J ; .- .1
' i ''r k- '@ z . * .z s

N o n e - - .? + -r -. ,-. cn . . :c c

. .; - . x . . . k k i'- o, .e. .-j

& @ w  '> e  r  ew v x  .0
w  @  * * *  * ' 

:

. - b .n. , 4 r r j 
.v

B X A M P L E . ..- , > ; - , l,x . : t :: . K ,- , e,

. x .e .w . .. .. . r .h z
w , 4 h' @ ... . < J

%M O V E ,

% S T A T U S

.  M E M O R Y P R O T E C T V I O L A T IO N

%R

%S T A T U S - .' u . q t

D R I V E 0 R IO .M C Z .S Y S T E M .D I S K ' ' fz < :

6 5 9 S E CT O R S U S E D

1 8 0 5 S E C T O R S A V A I LA B L E

U
-  9 9 -



5 . 3 6
R E N A M E R E N A M E

S Y N T A X

RENAME (old f ile new file 1 dev ice :d rive ID= 'new d isk name 'l*

D E S C R I P T IO N
*

P o r e a c b se q u e n c e , ''o l d f il e n ew f i l e '', c b a n g e s th e n ap e o f

''o ld f il e '' to ''n e w f ile '' o n th e d is k d r tv e s p e c if ie d b y

o ld f ile . I f in V e rb o se m o d e , th e fo l lo w ing m e s s ag e w i l l b e

p r in t ed fo t e a c h n am e c h a n g e .

o ld f ile - - - yn ew f ile

F o r e a ch s eq u e n c e r ''d ev ic e :d r iv e ID = 'n ew d is k n am e ''',
'  T i; changed tothe name of the d lsk in the spec ified dr ve

''new d is k nam e ''. Th e d ev ice m u st b e e itbe r SFLO PPY fo r
d iske tte s o r $DISK fo r h ard d isk s ; no p sued on ym s fo r the se x. /

d e v ic e s m ay b e u se d . T h e ''n ew d is k n am e '' m ay b e up to 2 4

characters for SFLOPPY or 100 Yharaf ters fo r SD ISK , and

may include any character except carriage return or
sem ic o l on . I f a s in g le q u o t e I s to b e p a r t o f t h e n e w

n am e , it m u s t b e im m e d ia te ly f o l l ow e d b y a se co nd s ing le

q u o t e . T h e d is k is re n am ed b y f ir s t in it ia l i z in g th e

al loca t ion m ap s r read ing d irectly from the d isk (v ia the floppy
o r h a rd d isk d r iv e r ) th e m ap sec to r on w h ich the d is k ID is

saved y altering it, and rewriting the sector. A secgnd
in it ia l i z a t io n i s th e n m a d e t o u p d a t e t h e d i s k n am e In .

m em o f y .

*

I/O UN IT UT IL IZATION

Unit 0t file I/O

-  1 0 0 -
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I

R E N A M E R E N A X E

kw
-  

E X A M P L E S

RENAME SMYDOS/FILE .X FILE .Y

g e n e r a te s A s s ig n a n d R e n a m e r eq u e s t s fo r d e v ic e

M Y D O S ch a ng in g n am e o f F IL E .X to F IL E .Y .

RENAME $FLO PPY t2 ID= IMY N EW EST R IO D ISK '

re n am e s th e d is k e t te in d r iv e 2 .

4 
g 

J '''#

*

i # q 
.

1 a N ..oJ. &. s

< >

Q

+

-  101 -U



5 .37

R E ST O R E T A B S R E S TO R E T A B S

S Y N T A X

R E S T O R E T A B S f il e n a m e

*

D E S C R I P T IO N

Replaces the current l34-character console yabbing envtronment
w ith th e t ab s in t h e sp e c if ie d f il e . T h e f i l e n am e m ay b e

fully or part ially qualified . Th e referenced Y ile m ust have
b e e n p r ev io u s l y c re a te d b y th e SA V E T A B S c o m m a n d .

I/O UN IT UT ILTZAT ION

U n it 2 : e r ro r m e s s ag e s

Un it 4 : file I/O < W

E X A M P L E S

RESTO RE T AB S SMYDO S :TA B .ASM

re p l a c e s th e c u t te n t c o n so l e t a b b in g e n v iro n m e n t w ith
t h e ta b s in t h e f il e T A B .A S M o n d ev ic e M Y DO S .

+

-  l 0 2 - .
. J



5 . 3 8

S A V E T A B S sa v E T A B S

S M N T A X ' '

S A V C T A B S f i le n a m e ' - '

% J I -.

*  * .* ;

D E S C R I P T IO N  ' . z

-  , 
*1 v

. 
.  

- 1 ': n

w S t o re s th e c u r re n t l 34 -c h a ra c te r c o n so le tab b tng e nv iro nm e n t
ln to th e sp e c l f ied f ile fo r p o s s ib l e la te r re t r iev a l b y th e

R E ST O R E T A B S c om m and . T h e f ile n am e m ay b e fu l ly o r p a r t ia l ly
qualifi-ed . rf the file all reaYy ex ists , it is deleted and
r e c r e a t e d .

I/O UN IT UT ILI3ATION % .'

l it 2 : e r ro r m e s s ag
e s ' ' ' 'n v , .-U n

k<
- . ,

- unlt 4 : f ile I/o - ' ' - , - -r',

E X A M P L E  1 -2 q -,

t S A V E T A B S L E T T E R  .T A B S . * ' . . t ><L : s' , ' C. $ ' >

s to r e s t h e c u r re n t c o n s o le ta b b ing e n v iro nm e n t in t o 
.

t h e f ile LE T T E R .T A B S o n th e m a s te r d ev ic e .
+  x, m x . 4 k.z . ) .z1:

.y +> .*. , .j. .y y
,

@

$ . ( ''* .5 -' - ,
-  . u  . .  

.

.i . v.a .. . . y u  ,

: k . * a ' ) . s -1' u '
.

.

.:. ; ,'! z a ..7 z - f u Y.ï , *
:. n  . ' f 

-  . f..j ,..; .. -. ..#ek'> . J
.., . - ; . a . . - .. '7 

& e

/

I I

V -x - 1 0 3 -

1
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5 . 3 9
S E T  S E T

S Y N T A X '

SET (CH RDEL=C I L IN DEL=C 1 NU LLCT=n I SPE ED=N N l L FCN T = n
ECHO ON $ ECHO O FF l AUTOLF ON $ AUTOLF OFF l
PROPERS IES OF file n am e TO p l ist 1
TYPE O F file nam e Y O typ e I *
SUBTYPE OF fT le name TO subtype 1
ENTRY PO INT OF Y ile nam e TO nn l
LO W AW DRESS OF f tle- n am e TO ! .

ï ADDRESS OF fil-e name TO IHIG
STACF SIZE OF f ile n-am e TO nn I
BYTE UOUNT OF file-name TO nn I
TABST ZE = n)* -

#

D E S C R I P T I O N '

Sets a variety of system parameters . Any cgmbination of
th e op t ion l ist can b e g iven in any o rd e r w lth e ach comm and .>/

e n t r y .

C H R D E L = C

Se t s tb e c o n so le d r iv e r s ing le ch a rac te r d e l e te sym b o l to ch a r-
ac te r c . Fo r e x am p l e , ty p in g 'S ET C H R D E L= <co n t ro 1 -H > ' w il l c a u s e

a l l c o n t ro l- H 's t o b e in t e rp r e t ed b y th e c o n so le inp u t d r iv e r

a s a 'd elete la st ch a rac te r ' comm and . (The ch a rac te r s '< 1

a n d '> 1 a re n o t ty p ed , b u t se rv e t o il lu s t r a t e th a t .

'conttol-B ' is a no n-p rint ing charac te r .)

*

L IN D E L = C

S e t s th e c o n s o l e d r iv e r l ine d e l e t e s ym b o l to c h a ra c te r c .

Fo r e x am p le , t yp in g 'S ET L IN D E L = < ru b o u t > ' W il l c a u s e t h e c o n s o l e

d r iv e r t o in t e rp re t < r u b o u t y a s a 'd e l e t e c u r r e n t l in e ' c o m m a n d .

jTbe characters 1< d and '> ' are not typed , but serve to
illustrate th a t 'rubo ut ' is a non-p r int ing ch arac te r .)

-  1 0 4 - .
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S ET S E T

Q >

L F C N T  = n

S e t s to n th e n um b e r o f l in e fe ed c h a r ac te r s (Q A H ) th e c on so le
d r iv e r a u tom a t ic a l ly o u tp u t a f te r e ac h c a r r ia q e re tu rn if in

A UT O L F =O N m o d e . N o t e th a t L F C N T = Q i s e q u iv a le n t t o A UT O LF =O F F .

N U L L C T = D

Se ts th e num b e r o f null ch a tac te rs (A SC II 0) to o u tp u t b y
* t h e sy s tem  c o n s o l e d r iv e r a ft e r e v e ry c a r r iag e r e t u r n t o

de c im a l v a l u e n . O n e n u l l ch a ra c t e r is su f f ic ie n t fo r C R T
op e ra t io n u p t o 1 9 .2 K b a ud . M ec h a n ic a l d e v ic e s req u ir e

- lo n g e r h e ad re p o s it io n ing p e r io d s a nd t h u s a la rq e r n u l l

c o u n t .

S P E E D = n n
k

(MC Z o nly ) Ch ang e s th e se r ia l com m un ica t ion p o rt b aud rate
to th e v a l ue g iv e n a s n n . Th is p o r t typ ic al l y is u sed fo r

terminal 1/0 . Ang value from 20 baud to 4800 baud which is
an e v e n d iv is o r o f 4 8 0 G , o r 11 0 , 9 6 0 0 , 19 2 0 0 : o r 3 6 4Q 0 , c an

I 1 1 b e se l e c ted
.

V .x' . -

T A B S I Z E = D

R e d e f in e s a 1 1 t ab se t t ing s to b e e v e ry n c o lum n s ,

s t a rt in g w ith the le ftm o s t c o l um n a s c o l um n 0 . T h e -

d e fa u l t is e v e ry 8 c o l um n s .

P RO P E R T IES O P f ile n am e TO p l is t
@

Se t s th e p ro p e rt ie s o f ' f i1 e n am e ' to th o se g iv e n in th e
rope r t ie s l ist p l ist . Th is- l ist m ust be f rom W (w r iteP

* p r o te c t ) , E ( e r a se p r o t e c t ) . S ( s e c r e t ) , L ( l oc k e d ) r R

( random ) . ! ( f orce memory al locat ion) , or * (nul 1 , I .e . f
no p rope r tae s) . Lo c ked f ile s c annot h av e tb e ir p rope rt les
a l te r ed .

.
, l

* g . 'b'

J 1 I

Q -- - l 05 -



S E T  S E T

S U B T Y P E O F f il e n am e T 0 s u b t y p e

S e t s th e f ile s ub typ e o f f ile lf ile n am e ' to v a l ue

'subtype '. Only the least signiflcaEt four b its of the

v a l u e e n te red a re u s ed .

T Y P E O F f il e n am e T O t y p e

se t s th e f ile ty p e o f f ile 'f ile n am e l to th e ty p e g iv e n - .
m ust be one o f .D ' (d irectory ) , Y A ' (A sc 1I ) , 'B ' (b in ary )

or 'p ' (p roc ed ure) .
+

BN T R Y P O IN T O F f il e n am e T O n n

Se t s th e en t ry p o in t f ie ld in th e J e sc r ip to r re c o rd o f
f il e n am e to n n . T h is is th e ad d re s s to w h ic h c o n t r o l p a s se s w h e n

th e K IO Exe c ut ive load s a p roced u re typ e f ile .

LO W  A D D R E S S 0 P f il e n am e T O n n

Se t s to n n th e low e r b o u nd a ry o f the m em o ry sp a c e w h ic h 
. - J

m u s t b e a l l o c a t ab l e b e fo re a f il e n am e c a n b e l o ad ed .

H IG H A D D R E S S O F f i l e n a m e T O  n n

Se t s to n n th e h ig h b o un d a ry o f th e m em o ry sp ac e w h ic h

m u st b e a l lo c atab le b e fo r e f il e n am e c a n b e lo ad e d .

ST A C K S I Z E O F f il e n am e T O n n
-  -  p

S e t s th e s iz e o f t h e u se r s t a c k w h ic h w il l b e a l l o c a te d

b e f o r e e x e c u t io n o f f il e n am e b eg in s . Se t t ing th e
-  

k

s t a c k s i ze to ze ro w il l r e s u l t in n o s t a c k a l lo c a t io n ;

th e sy stem st ack w fll be used in stead .

B Y T E C O ON T O F f il e n am e T O n n

Sets the 'bytes in last record' count for fil! name to nn.
Th is fie ld ls u eed by PL Z and BAS IC to dete rm li e the n um be r

o f v a l id d a t a b y t e s in th e la s t r e c o rd o f a f il e .

-  
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Ik S ET S ET

Q >

ECHO ON IOFF

Se ts o r re se ts the inp u t ch a rac te r echo m od e in CON (see
section 3.4 .3) .

AUTO LF ON IO FF

Se t s o r re se t s th e a u t om a t ic l in e f e ed in se rt io n m od e fl ag

* in CON (see sect ion 3 .4 .3).

*

I/O DN IT VTILIZAT ION

U n i t 2 : e r r o r m e s s ag e s

Dnit 4: file I/O

E X A M P L E S

1 1 s ET L IN D E L = I C H R D E L = @ N U L L C T = Z

U

S e t s t h e l in e d e le t e sym b o l to ' ! ', th e

c h a ra c te r d e le te sym b o l t o '@ ', a nd th e
n u l l c o u n t to 2 .

S E T  P R O P E R T I E S O F  O S T O  S W E L

W o u l d g iv e f il e 'O S ' th e p r op e rt ie s s e c re t ,

w r ite p ro te c t : e ra se p ro te c t r a nd lo c ke d .

Therefore it could never pe altered or
% d e l e te d w ith o u t re fo rm a t t in g th e d is k .

SET SUBTYPE OF SDFS/TEXT TO 8
*

S e t s s ub ty p e o f f il e T E X T o n d e v ic e M IC R O .8 0

t o 8H .

S E T  E C H O  O N  A U T O L F O F F

Se t s th e te rm in a l m od e to EC HO O N a nd A U TO LF O F F .

I I

V -> - 1 07 -
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S E T  S E T

S CT S P E B D = 9 6 0 0

S e t s th e se r ia l c om m u n ic a t io n p o rt b a u d r a te to 9 6 0 0 .

S E T BN T P Y P O JN T O F ST A R T R E K T O 4 4 1 9 B YT E C O U N T O F

S T A R  T R E K .S T O  3 8

Se ts th e e n t ry p o in t o f STA R T R E K to 4 4 1 9H , a nd th e

n umb er o f by te s in the la st Fec ord o f ST AR TREK .S

to 3 8H .

+
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5 .4 0

S T A T U S S T A T U S

S Y N T A X

STATUS (0 11 ... 6 17)

1 D ESC
R I P T IO N

L i s t s s ta t ist lc s o n h ow p u c h o f th e d is k o n th e sp e c if ied

d r iv e h a s b e e n u se d a nd h ow  m u c h o f lt rem a in s av a ila b l e
'  fo r n ew f i le s . T h e d e f a u l t l is t s s ta t is t ic s o n a l 1 d r iv e s

w h ic h a r e r e ad y .

T w o e r ro r c o nd it io n s a re d e t e c t ed b y th e S T A T U S c om m a n d .

A s p a r t o f t h e d is k a l l o c a t io n m a p s ke p t o n t h e d is k ,

t h e n um b e r o f f r e e s e c to t s an d t h e n um b e r o f a l l o c a te d

se c t o r s a r e m a in t a in e d . In t h e e v e n t th e y d o n o t s u m u p

t o th e n um b e r o f se c t o rs o n th e d is k , th e m e s s ag e
I I

Q > WARN ING
: D I S K S T A T I S T I C S A R E IN C O N S I S T E N T

I is p
r in te d . If th e to t a l n um b e r o f se c t o rs m a rk e d a s

unallocated in the sector map do not equal the freeI 
se c to r c o u n t , th e n th e fo l l ow ing m e s s ag e is p r in te d :

W A R N IN G : A L L O C A T I O N I S IN C O N S I S T E N TI

I Tuls is somewhat more sertous than the prevtous errvr
I dition and could mean that sectors which are zogicazly
I c o n

I Part of a file are m arked unallocated in the allocation
m ap . T h e s e e r ro r s m ay re s u l t f rom  m e m o ry fa il u r e , d is k

w r it e f a il u re , d e le t ing f il e s w i th p o in t e t e r ro r s , e t c . ,
%

a n d g e n e ra l ly ind ic a te re fo rm a t t ing o f th e d is k e t te .
B ow ev e r , it m ay s t il l b e p o s s ib le to re ad a 1 1 f ile s fr om

th e d is k a n d a v o id lo s s d f d a t a .

I/O UN IT UTILIZATION

U n it 2 : o u tp u t l is t in g

I I
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S T A T U S S T A T U S

E X A M P L E S

%ST A T D S 0

D R IV E 0 R IO M C Z S Y S T E M D I S K

6 59 S EC TO R S U S E D

18 0 5 S EC TO R S A V A ILA B L E

% .

*

e

-  l 1 0 -
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5 .4 1
V E R B O S : V E R B O S E

(In tern a l Comm and )

S Y N T A X

V e rb o se

*

D E S C R I P T IO N
<

Bn t e r V e rb o se m od e . Ec h o com m a nd g t r ing s a s in te rp re ted .
Som e c om m a nd s te st th i s m od e b e f o re p r in t ing n o n -e s se n t ia l

m e s s a g e s . S e e B r ie f c o m m a n d .

I/O UN IT UT ILIZATION

N o n e

Q >

* c

l
Q ....a - l ).l -



5 .4 2

XEQ XEQ
(Intern al Comm and )

S Y N T A X

Xeq (* 1 nn (parameter
-
l istl)

*

D E S C R I P T IO N
#

B e g in e x e c u t io n o f l a s t l o a d e d c om m a nd w i th o p t io n a l
p a r am e te r l is t . o r b e g in e xe c u t io n a t lo c a t io n n n w it h

o p t io n a l p a r am e te r l is t .

I/O UN IT UT ILIZATION

N o n e

E X A M P L E S

XEQ
x  *

J um p s t o e n t ry p o in t o f l a s t lo ad ed f il e .

X 5 6 0 0 p l p 2

J um p s t o a d d re s s 56 û GH w i th IN P T R  t e f e re n c ing

d e l im it e r a f t e r f5 6 0 0 :.
@

X * p l p 2

J u m p s to e n t ry p o in t o f l a s t l o a d e d f ile w i th

IN P T R r e f e r e n c in g d e l im it e r a f te r '* ' .

-  l12 - x-/
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5 . 4 3

E X P R E S S IO N  E V A L U A T IO N  E X P R E S S I O N E V A L U A T IO N

(In te rn al Comm and )

S Y N T A X

: e x p r e s s io n

@

D E S C R I P T I O N
*

Ev a l u a t e s h e x c o n s t a n t e xp r e ss io n s le f t t o r ig h t a n d

p rints result . Allowable operators are + : - . * , and / .
O v e r fl ow  i s n o t d e te c t ed .

B X A M P L E S

z F500-4400/8: .1 0172
Q >

t 8732-4400/200
0 0 2 1

*  - k
.

*

IV
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C H A P T E R 6

Z D O S

*

6 .0 Z DO S O P E R A T IO N

e

T h i s c h ap te r c ov e rs th e p ro g r am in t e r fa c e fo r th e ZD O S - I I f lo p p y

d is k f il e a c c e s s sy s t em u s ed u n d e r Z il o g ls R IO o p e ra t in g sy s te m .

I t d e s c r ib e s th e g e n e r a l in t e r fa c e s t ru c t u re a nd c a l l in:
se q u e n c e r a n d , f o r e a c h o f t h e d if f e re n t re q u e st s , g iv e s

th e d e t a ll s o f th e in te rf a c e , a d e sc r ip t ion o f t h e a c t io n s

ta k e n , an d a l is t a n d in te rp r e t a t io n o f t h e e r ro r s th a t
c o u ld o c c u r w it h th a t o p e r a t io n . '

ZD O S - I I is a n im p ro v ed v e rs io n o f ZD O S , t h e d is k e t te a c c e s s

sy s t em w h ic h ru n s u n d e r e a r l ie r v e r s io n s o f Z il og s o ftw a r e .

Fo r s im p l ic i ty , i n tb e rem a in d e r o f th ls d o c um e n t ZD O S- I T 
. . z

w il l b e r e f e r re d t o a s Z D O S .

ZD O S im p o s e s a f ile s t ru c tu re o n d a t a s t o re d o n f lo p p y

d is k s . D a t a is s to re d a s a se q ue n c e o f r e c o rd s . A 1 l d a t a

re c o rd s in a f il e a re o f th e s am e l e n g th , a n d th e l e ng t h

m u s t b e a n in t e g ra l n um b e r o f se c to r s o f th e d ts k e t te m e d ia ,

and an integ ral pow e r o f two (v al id reco rd s ize s ê re 1 28 ,
25 6 , 51 2 , 10 24 , 2048 , and 40 96 by te s ) . ZDO S m a in ta in s tw o
p o i n t e rs w h ic h a re ap p e nd ed to e a c h r e c o rd . O n e is th e

d is k ad d te s s o f t h e fo l lo w ing r e c o rd , th e o th e r is th e
9d is k ad d re s s o f th e p r e c ed in g re c o rd

.  T h e f i l e i s t h u s

s to re d a s a d o u b ly - l in k ed l is t o f re c o rd s .

PF il e s a r e a c c e s s e d b y n am e th r o ug h a d ir e c t o ry
.  T h e

d tre c to ry is it se l f a f i le , a nd c a n b e a c c e s se d a s s uc h b y
it s n am e , 'D IR E C TO R Y ' , w h ic h i s th e f ir s t e n t ry in e a c h

d ire c to ry . U n l ik e o th e r f ile s , h ow ev e r , it h a s a kn ow n

f ir s t re c o rd so tb a t it c a n b e fo un d ; th a t is , i t a lw a y s

b e g in s a t a f ix ed a d d re s s kn ow n to th e sy s t em . Z DO S

'D I R E CT O R Y ' f ile s a re ty p e d ire c t o r y , s u b ty p e 0 .

A s c ra tc h f i le is a s l ig h t e x c e p t io n t o t h is . A s c r a tc h

f ile is o n e w h tc h h a s e x is t e n c e o n ly w h ile it is a c t iv e .

l14 - --2
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It is c re a ted b y op e n ing a f ile o n a l og ic a l u n it th a t h a s

an assijnment to a zero-lengkh name (al1 assignments are
in it la l zzed t o sc ra tc h f ile s , s o op e n in: a u n it w ith o u t

m a king an ass ig nm ent ha s the sam e e ffec t ). No d irec to ry
e n t ry is c re a ted : a nd th e d e sc r ip t o r in fo rm a t io n is o n ly
s to red in te rn a l ly r a th e r th an o n tb e d is ke tt e . W h e n th e f ile is

c lo se d , a ny re c o rd s w h ich h av e b e e n c re a ted o n it a r:
d e a ll oc a te d : a nd the f ile c e a se s to e x is t . S uc h a f 'zle is

id e a l fo r t em p o t a ry s to r ag e o f in t e ra e d ia t e d a t a . T h e

.  
p ro g ram m e r w il l f in d i t a d v a n t ag eo u s to u se s c r a t ch f il e s

w h e n e v e r a n app l ic a t io n is s u ite d t o th em , s in c e o p e n ing

th em  d o e s n o t inv o lv e th e d ire c t o ry op e ra t io n s th a t o p e n in g

.  
a n am e d f il e d o e s , a nd is th e re fo r e f a s t e r .

Th e d ire c to ry is m ad e up o f se c to r s . Ea ch s e c to r is , in
tu rn , m ad e up o f o n e o r m o re v a r ia b le le ng th e n t r ie s . Ea c h

e n t ry c o n s is t s o f a s in g le b y t e g iv in g th e le ng th o f t h e

n am e , f o l l ow e d b y th e ch a r a c t e rs o f th e n am e ! a n d a tw o

by te po in ter to th e de sc r ip tor reco rd (d escr ib ed b e low ) .
T h e f i le n am e s c a n b e f ro m  l *o 3 2 c h a ra c te r s in le n g th .

T h e l a s t e n t ry in a se c to r ts fo l low e d b y a b y t e o f - 1
(0FFH ) . D irecto ry en tr ie s d o not span secto r bound a ries :
s o th a t if a n ew  e n t ry w i l l n o t f i t c om p l e t e ly in a s e c to r ,

lt is p u t in th e n e x t o n e .

O c c a s io n a l ly , a ll th e e n t r ie s in a se c to r w 1 l l b e d e l e t ed .

T h is h ap p e n s re la t iv e ly in f re q ue n t ly , a nd is in d ic a ted b y

the f irst b y te o f the se cto r (norm a lly a leng th by te , w h ich
m u st b e f rom  1 to 32 ) be ing th e te tm ina to r by te , OFFH .

T h e p o in te r c o n ta tn ed in th e d ire c to ry e n t ry fo r a f ile
p o in ts to a sp e c ia l re c o rd : w h ic h is n o t o n e o f th e d a ta

rec o rd s and is no t inc lud ed in the reco rd co pn t , c a lled
th e f ile d e s c r ip t o r re c o rd . A s its n am e ind ic a te s , it

â

c o n t a in s in fo rm a t io n d e s c t ib in g th e f ile t o th e sy s te m .

Som e o f th e in fo rm a t io n is a l so av a il a b le to th e u s e r .

Re g a rd le s s o f th e l e ng th o f th e d a t a r e c o rd s , th e d e sc r ip t o r
r

re c o rd is a lw a y s l p h y s ic a l s e c t o r , o r l 2 8 b y te s lo n g . O f

tb e se , ZD O S b a s d e f in e d 4 0 b y t e s r l e a v in g 8 8 w b ic h a r e

av a ila b le fo r p tog ram m e r d e f in it lo n . N o te e h o w ev e r t th a t

th e re a re som e sy s tem  c o nv e n t io n s o n h ow  t h e se rem a ln ing

bytes w ill be used for some files . Most notably : procedure
f l le s c o n t a in s eg m e n t a d d re s s e s a nd l e ng th s in th is a r e a

(see Append ix J ) .

#

Ik
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T h e in fo tm a t io n c o n ta in e d in th e d e sc r ip to r re c o rd is a s

fo llow s :

B y te s 0 - 3 R e se rv ed fo r fu t u re e xp a n s io n '

B y te s 4- 5 F ile ID - c u r re n t ly u n u s ed

Bytes 6-7 Pointet to directory sector hold ing
e n t ry f o r t h i s f lle

By te s 8 - 9 Po in te r to f ir s t d a ta re c o rd o f f ile
B y t e s 1 0 - 11 P o in t e r to la s t d a t a r e c o rd o f f il e

Byte 12 File type and subtype - see .
d e s c r lp t io n w ith t h e O P E N req u e s t

B y t e s 1 3 - 1 4 R e c o rd c o u n t
B y t e s 1 5 - 1 6 R e c o rd l e ng t h .

B y t e s 1 7 - 1 8 B l o c k l e ng t h - c u r re n t ly un u s ed ,

a n d s e t t o b e s am e a s r e c o r d l e n g t h

B y te 19 F ile p r op e rt ie s - se e d e sc r ip t io n

w i th th e O P EN re q u e s t

By te s 2 0 - 2 1 S t a r t ing e x e c u t io n ad d re s s fo r

p roced ure f ile s (en try po in t )
B y te s 2 2- 2 3 N um b e r o f b y te s in l a s t r e c o rd

B y te s 2 4 - 3 1 D a te o f c r e a t io n

B y t e s 3 2- 3 9 D a t e o f l a s t m o d if ic a t io n
By te s 40- 1 2 7 Av a ilab le fo r p ro g ramm e r d e f in it fo n

T h e D a te o f c re a t io n an d D a t e o f l a s t m od if ic a t io n a re m o v e d

to the descrlptor from the System Global Variable DATE at the
ap p ro p r ia t e t lm e s . T h u s , if D A T E is m a in t a in e d to in d ic a t e

th e c u r re n t d a te , th e n th e d e sc r ip t o r re c o rd c a n g iv e som e

h is to r ic a l in fo rm a t io n ab o u t th e f ile .

Th e info tm at io n sto red in the d esc rip to r (e xcep t for the

first 12 bytes) is available to the proyram accessing the
f il e a t th e t im e it is O P EN e d o r w h ile zt is o p e n b y m e a n s
o f a Q U ER Y ATT R IB U T E S req u e s t . I t c an al so b e sup p l ied a t

@

th e t im e th e f ile i s c r e a ted , o r l a te r b y a S BT A T T R IB U T E S
re q u e s t r o r w h e n th e f i le is U PD A T E D o r C LO S E D . Se e th e

ap p rop r la t e req u e s t d e sc r ip t io n fo r d e t a il s . .

Implicit in the description of accessing a file is tbe
c o n c ep t o f th e f ile p o in te r . Th e re a re a c tu a l ly th re e

p o in te rs . T h e o n e re fe r red t o a s th e p o in t e r is th e
''c u r r e n t r e c o rd p o in te r t', th e d ts k ad d r e s s o f t h e r e co rd

co n s td e red to b e th e c u r re n t o n e . T h is is n o rm al ly t h e

te c ord la st h an d l e d t a s , fo r e x am p le , in re ad ing o r
w r it ing . Th e ''p rev to u s re c o rd p o in te r '' co n ta ln s th e d is k
ad d re s s o f th e re c o rd p re c ed ing th e c u r re n t o n e in th e

seq u e n c e o f th e f ile . Th e l'n e x t re c o rd p o in t e r '' c o n t a tn s th e

-  l l 6 - ->
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I 1

$ disk address of the record following the current one in the
sequence. A file is said to be active if these pointersl 

ins a rile consists of locatiny it in aare valid . OPENI
d irec tory , tead ing its de sc r ip to r teco rd , and ln it ta l iz ing

these pointers. I !I
$

A d o u b ly - l in ked l is t p rov id e s som e re d und a n cy in
e s ta b t ish in g th e s e q u e n c e o f th e re c o rd s . T h is r ed u nd a n cy

is u s ed w h e n t ra v e r s ing t h e f i le to ch e c k t h e f i le

in te g r ity . Fo r e x am p le , th e fo rw a rd p o in te r o f th e c u r re n t

re c o rd is us e d to e s tab l ish th e ne x t rec o rd . W h e n th e n e x t
l record is read , its back pointer is checked to make sure it

ln d ic a t e s th e c u r re n t r e c o rd . A f a il u r e o f t h is o r a
*

s lm il a r c h e c k is w h a t is re fe r red t o a s a p o in te r e r ro r .

ZDO S i s d e s ig ne d to op e ra te w ith up t o 8 f l op p y d isk

drives, each holding apyroxlmately 300 Kbytes. The
I stand a rd M C Z h as tw o d r lve s , c o n f ig u red a s d r lv e 0 (also

referred to as the system drive), and drive 2. The ZDS$ also has two drives configured as drive 0 (refyr
jjesdto as the system drive), a nd d r iv e 1 . W h en a

( is to be located, and the dtive is not specifically
ind icated (equ iv a lent to spec lfy lng '* ') : the d r ives are

+ .1 searched in order, stqctinq with drive 1, and continuinq
>e  is a ttach ed and ready . andth ro ugh th e h iv be st d zsk wh icb

finally, if st'lll unsuccessful, concludinq with drive 0.l
S im ila r ly , if a f i le is t o b e c re a ted w ith o u t sp e c i fy ing
w h ic h d is k i t i s to b e o n # it w il l b e c re a t ed o n t h e f irs t

d is k w h ic h is a t t ac h ed a nd re ad y in th e sam e se a rc h o rd e r .
I

Under RIO , a1l I/O calls pass through the operating system
w h e re th e y a re ro u ted to th e re q u ired d ev tc e d r iv e r
a c c o rd ing to th e log ic a l un it b e inq req u e s te d a nd th e -

2 c u r re n t ro u t ing fo r th a t u n it . C a l l ing p a ram e te rs a r e

p a s sed to th e d r iv e r s v ia a l 3-b y t e ''p a ram e te r v e c to r ''

' yh ich is pointed to by the IY register. There are two ways
* ln wh ich I/0 calls are handled by the d rivers . The d river

m a y p e r fo rm  tb e e n t i re o p e r a t io n , th e n re tu rn to th e

e turn on comp le tion -) , o rca ll ing p rog ram (re ferred to a s re
it m a y p e r fo rm o n ly t h e in it ia l se t up n e c e s sa ry , th e n re tu r n

q to tbe calling program and 1et the opetation proceed tocpmpletion under interrupt control (referred to as
H 'lm m ed iate re tu rn '') . A c om p le t io n cod e is p rov id ed in the

paramrter vector to indicate when the operation is complete
an d s zg n a l a n y u n u su a l c ir c um s t a n c e s o f tb e c om p l e t io n .

I ll .

kw x - l l 7 -

&



T h e p a r am e te r is se t up a s fo l low s :

(IY ) Log ical un it n umbe r (1 by te ) -
id e n t if ie s t h e p a rt ic u l a r d a ta se t

b e in g a c c e s se d . Us ed b y O S t o
ro u te th e c a l l to th e c o r re c t d r iv e r .

(IY+ l) Reque st code (1 by te ) - iden tifies

the action to be taken. Two reguest
c o d e s a te g iv e n fo r e a c h op e ra t io n

in th e fo l lo w ing l is t . O n e is e v e n ,

th e o t h e r o d d . I f th e f i rs t is
u se d : th e re t u rn w i t l b e o n c om p l e t io n

o f th e o p e ra t io n . If th e se c o nd is *

u se d , th e n re tu rn w il l b e im m e d ia te r

w i th c om p l e t io n o c cu r r ing u nd e r

in te r r u p t c o n t ro l .

(IY+ 2 ) D a ta transfe r area (2 by tes) - g ive s
t h e a d d re s s a t w h ic h d a ta t ra n s fe r

is to b eg in . If n o d a t a t t a n s fe r is
e xp e c te d f o r a g iv e n re q ue s t , th i s

f ie ld sh o u ld b e ze ro .

(IY + 4) Le ng th (2 by te s) - g iv es the leng th
o f th e op e ra t io n . F o r m o s t op e ra t io n s ,

th is i s th e n um b e r o f b y t e s to t r a n s f e r ,

b ut re fe r to sp e c i f ic op er a t io n
d e s c r ip t io n s . If n o d a ta t r a n s f e r is

e xp e c t e d , th e l e n g th sh o u ld b e z e r o .

O n re t u r n , th is g iv e s th e le ng th

a c t u a l ly co m p l e te d .

(IY+6) Comp le t ion re turn add res s (2 by te s) -
sp e c if ie s ad d re s s to b ran cb to w h e n w

the op erattpn com pletes if the request
c o d e sp e c if ied fm m ed ia te re tu rn . I f

return on completion is specified , *
th is e l em e n t ls ig n o re d .

(IY+8 ) Er ro r retu rn add ress (2 by tes) - if
n o n - ze r o , sp e c if ie s th e ad d re s s t o

b r a n c h  t o if a n e t r o r o c c u r s . T b e

e r ro r w ill s t ill b e ind ic a ted in th e

c om p l e t io n r e t u rn c o d e . If t h e
ad d r e s s i s ze r o , r e t u rn is a s th o ug h

t h e r e w e r e n o e r r o r .

-  l 18 - < ./
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(IY+10) Complet ion code (1 by te ) - ind icates
w b e n th e op e ra t io n is c o m p le te .

Th is b y t e is se t to ze ro w h e n th e
c a l l is m ad e . B it 7 is se t w h en th e

op e r a t io n i s c om p l e t e . B ft 6 i s se t

if an error oscurred . The remainder
o f th e b y t e w 11 1 c o n t a in a c o d e

ind ic a t ing th e n a tu re o f th e d if f ic u l ty

o r e r ro r . A  n o rm a l c om p le t io n w il l
*

tb u s c o n t a in a c o d e o f '8 0 6 . .

(IY +ll ) Supp lem en ta l p aram eter in fo rm a t ion -
* som e re q u e s ts te q u ire sp e c ia l

in f o rm a t io n w h ic h d o e s n o t f i t in to

th e g e ne ra l s t tu c tu re o f th e p a ram e te r

v e c t o r . T h is tn fo rm a t io n is su p p l ied

b y th e s up p lem e n ta l p a r am e t e r v e c to r .

If two by tes or le ss (e .g . , a d isk
add re s s l , it is no rm a lly p ut he re .

O the rw ise an address po inter to Mn
a re a c o n ta in ing th e in f o rm a t io n A s

placed here.1 l

I
i

i

*

@

l

1

I
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F o l low in g is a l is t o f e r ro r c od e s w lth th e ir m e a n ïng .
T h e y w il l b e d isc u s sed in d e t a il u nd e r th e d e sc r ip t io n o f

e a ch op e ra t io n w ith w h ic h th ey c an o c c u r .

C O D E M E A N I N G

(Ba se l 6 )

C l In v a l id op e ra t io n

C 2 N o t re ad y

C 3 P r o t e c t io n *

.  
C 4 s e c t o r e r ro r

C 5 S e e k e r r o r
C 6 D a t a t r a n s f e r a re a
C 7 F i l e n o t fo u n d *

C 8 - -
C 9 E n d o f f ile e r r o r
C A Po in t e r e h e c k e t ro r

CB F ile n o t o p e n
C C Un it a l re a d y ac t iv e

CD A s s ig n b u f fe r fu l l

C E Tn v a l id d fs k d r iv e

C F Log ic a l un it t ab le fu l l

D 0 D up l ic a t e f i le

D l D i sk e t t e ID  e r ro r x
. p

D 2 Inv a l id a t t r ib u t e s

D 3 D i sk f u l l
D 4 F ile n o t in p rop e r

directory reqord
D 5 B e g in n ing o f f lle e r ro r

D 6 F ile already op en (on
anoth er un it )

D 7 In v a l id re n am e

D 8 F ile lock ed (a ttemp t to
cha ng e attrib ute s)

D 9 Inv a l id op e n req ue s t *

DA rn su f f ic te n t m em o ry fo r
a l l o c a t io n m ap s

*

T h e fo l low lng a re w a rn ing c od e s . Th ey d o n o t h av e b it 6

(the e rror b it) set , and do not cau se transfer to the e rro r

r e t u r n a d d r e s s .

81 D i re c t o ry fo rm a t e r ro r
8 2 Sc t a tch f ile c re a te d

8 3 F il e n am e t r un c a ted
8 4 A t t r ib u t e l is t t ru n c a te d

-  
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T h e re a re son e e r ro rs w h ich a re e ith e r n o t a s so c ia te d w ith
a p a rt ic u l a r re q ue s t , o r c a n o cc u r o n a lm o s t ev e r y re q u e s t ,

th a t a re d e sc r lb ed in d e ta il h e re . A n IN VA L ID O P E RA T IO N

e rro r (cod e C l ) w ill occu r any t im e th e teque st code is not
* o n e o f th e v a l id op e ra t io n s fo r th e d ev ic e ad d re s s ed . ZDO S

w ill resp ond w ith th is code to ope rat lon REA D L IN E (O C ) ,
WR IT B L IN E (10 ) , and W R ITE D IRECT (1 4) , as w el l as
an y th in g 3 2 o r ov e r .

.  D isk I/O errots can occur on almost any operation . There
a r e 5 d i f fe re n t e r r o rs th a t c a n o cc u r , th o ug h so m e o f th em

bave o the r m ean ing s a s we ll . A NO T READY e r ro r (code C 2)
ind ic a te s th a t an a t t em p t w a s m ad e t o a c c e s s a d r iv e w h ic h

@

w a s no t a s se r t ing lt s R E A DY s ig n a l . Th is m ay a l so z iq n ify

desigpation of an operltion to a drive wh ich was recorded
as b e ln g n o t r e ady a t In it ia l izat ion . A W R IT E P RO T E CT
e rro r (cod e C 3) ind icates th a t an attem p t w a s m ade to w rite
o n a d is k w h ich is p h y s ic a l ly w r ite p ro te c ted . T h is c o u ld
a l so ind ic a t e a req ue s t w h ich w o u ld c a u se a c h ang e ln a

file wh ich is (so ftwa re ) w r ite p ro tec ted , o r a reque st
w h ic h w o u ld rem ov e re c o td s f rom a f il e w b ic h is e ra s e

p ro tec ted . A SECTO R e rro r (code C4 ) is alw ay s a m ed ia o r

bardware problem, tndicating that the sector header1 i
nform ation read d id not ag ree w ith the loçation recorded

on the d isk . A TRACK ERRO R (code C 5 ) ind icates that
th e re w a s a h a rd se e k e r ro r , o r th a t th e se c t o r ad d re s s

h e ad e r w a s d e s t ro y e d : o r e l se th a t a n inv a l id t ra c k w a s

requested from the floppy driver (a ZDOS software errorl).
A CRC ERROR (cod e C 6 ) Ind lc ates tha t the re w as a d ata
e r t o r in t r a n sm it t ing f rom  th e d is k t o m em o ry , o r th a t t h e

d a ta * a s w r it te n in c o r re c tl y o n th e d isk in th e f ir s t p lac e .

A n o th e r e r ro r w h ich c o u ld co n c e iv ab ly o cc u r a lm o s t a ny t im e

is LOG ICA L UN IT TAB LE FUL L (cod e C F ). ZDO S m a inta tns an
* in te rn a l m ap p ing b e tw e e n th e 2 5 5 p o s s ib le log ic a l u n it

d e s ig n a t io n s a nd th e 1 6 fo r w h ic h it h a s sp a c e . T h e f i rs t

re fe re n c e t o a n e w u n it c a u s e s it t o b e e n te re d in th is

m ap . If th e u n it g iv e n is n o t fo u n d in th e m ap , a n d th e re

are no empty entries in it , then th is etror is returned .
A n e n t ry  is rem ov e d f rom  th is m ap  w h e n a f il e is c lo se d , o r

w h e n o n e i s fo u n d to b e n o t o p e n w h e n it s h o u ld b e . T h e

t ab l e is a l so c le a re d w h e n a n IN IT IA L I Z E re q u e s t is d o n e .

l I
-  1 2 l -
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IN I T IA L I Z E 

IN I T IA L I Z E

Re q u e s t v e c to r :

Log ic a l un it - ig n o red
R e q u e s t c o d e - 0 0 o r 0 1
D a t a t ra n s fe r a re a - ig no red .

Le ng th - ig n o re d . ze ro w il l b e re t u rn e d .

C om p le t io n re tu rn ad d re s s
E r r o r r e t u r n a d d re s s .

C on p le t io n c od e
S up p lem e n t a l p a ram e te r in fo rm a t io n - n o n e

A c t io n :

A l l 1 6 lo g ic al u n its a re f l ag g ed a s n o t op e n .
T h e lo g ic al u n it m ap is c le a re d . Mem o ry
is a l lo c a t ed at tb e to p o f the av a ilab le
jpace for each map , and the maps are read .A
in f r om th e d i sk . A f lag w o rd is c o n s t ruc ted

ind ic a t ing wh ich d r iv e s a re re ad y .

P o s s ib le e r ro rs t

D is k S EC TO R , S E E K : o r D A T A  T R A N S F E R e r r o r s
(C 4 , C 5 , o r C 6 ) . Th e in itia l iza t ion is no t

c om p le ted if o ne o f th e se o c c u r . .

IN SUFF IC IENT MEMORY (code DA ) - Th ere w as
in s u f f ic ie n t m em o ry av a ilab le to fu l f il l .

o ne o r m o re o f th e re q u e s ts f o r sp ac e fo r

th e a l lo c a t ion m ap s .

-  l 2 2 -



1
6 .2 '
A S S IG N A S S IG N

Re q ue s t v e c to r :

Lo q ic al u n it
R e qu e st c o d e - 0 2 o r 0 3

.  

D a t a tra ns fe r a re a - ig n o red
L eng th - ig n ored . Ze ro w ill be re tu rne d .

C om p l et ion re tu rn ad d re s s

Etror tlturn addtess
* C om p l e t lon c o d e

Supp lem e n ta l pa ram e te r info rm at io n - po ln ter to

a re a c on ta in ing th e fo l l ow ing l
1s t by te o f a re a - ig no red b y ZDO S .

(Th is byte d oes co ntrol sy stem
fun c tio n s h ow ev e t . See Sec t io n 3 .3 .)

2nd by te o f a re a - c h a ra c ke r d e s ig n a t ing
p h y s ic al d isk d r iv e e e ith e r '0 ' th r o ug h

I 7 I o r ' % 1' @

. 

3r: by t e o f a re a - le nq th ln b y te s o r f il e

1 name. A z zenqth naae inalcates a
i

sc ra tch f ile . T h e m ax tm um  le ng t h nam e is

3 2 c h a r a c *e r s .
4 th a nd f o l l ow in g b y t e s - th e f ile n am e .

A c t ion :

Th e f ilen am e g iv en is a lloc iated w ith
(ass ig ned to ) the g iven log ical un it for

R  

subsequent I/O operations . Any previous
a s s ig nm e n t to th e s am e log ic a l un it i s

nullsfted. The filename is storef in a
*  

buffey for later use wben the logtcal
un it is op e n ed . W h e n the f ile is

opened, the filenam! is removed from
th e b u f fe r . Th u s , if a f i le is
op e n ed a n d c lo se d , th e re m u s t b e a

ne w a ss ig nm e n t b e fo re it c an b e

re op e n e d .

I - l23 -
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P o s s ib l e e r to t s :

F ILE ALREADY O PEN (cod e CC ) - an atten p t
t o a s s ig n a f il e t o a u n it w h ich i s

c u r re n t ly a c t iv e . T b e a s s ig nm e n t i s n o t

m a d e .

INV A L ID D R IV E (cod e C E ) - som e d r iy e is
sp e c i f ie d o th e r t h a n '* ' o r '0 '- 97 '.

+

A SS IG N B UF FER F U LL (cod e CD ) - the b u ffe r
u s e d fo r s t o r ing f il en am e s a ft e r

a s s ig nm e n t p r io r to f il e s b e ing o p e n ed is *
to o fu l l to h o ld th e n am e a s s ig n e d . T h e

as s ig nm e n t is n o t m ad e .

NA ME TOO LONG (code 83) - th is
c i rc um sta n c e is on ly a w a rn ing . Th e n am e

g iv e n w a s ind ic a te d a s b e ing lon g e r th a n
th e m a x im um le ng th a n d w a s t ru n c a te d

ac c o rd ing l y .

*

*
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O P E N  

O P EN

R e q u e s t v e c to r :

Log ic a l un it
Re g u e st c od e - û4 o t 0 5
D a t a t r a n s f e r a re a - A  p o in te r to a n a r e a

co n t a in ing tb e a tt r ib u te s tb a t th e f ile is to

% be c ce a ted w ith , ff it ge ts c rea ted , o z w he re
th e at t r ib u t e s c an b e re tu rne d if th e f ile
e x is t s . Se e b e l o w fo r a d e ta il ed d e s c r ip t ion

* o f th e se at t r ib u t e s . I f th is p o in te r is z er o ,

.  

a set of defjult attributes will be supplied
if th e f ile ls c re a t ed . N o tb in q w il l b e

re t u rn ed if th e f ile is fo u nd .
Lengtb - Tbe number of bytes to transfer to/from

th e a t t rib u te s in th e d a ta t ra ns fe r a re a . If
th is i s ze ro , o r le s s tb an th e m in im um  s et o f

a t t r ib u te s fo r a new f ile , a nd tb e f ile n e ed s
t o b e c ze at ed , th e b a la nc e w ill b e sup p l ied

f rom  d e f a ul t s . S e e b e low  fo r a d e ta ile d

l description of attributes.
C o m p le t io n re t u rn ad d re ss

E r r o r re t u r n ad d r e s s 

'

Co m p le t io n c od eS up p lem e n t a l p a ram e te r in fo rm a t io n - P o in te r t o a n

a re a c o n t a in ing th e f o l low ing :
l s t b y te o f a re a - d e s ig n at io n o f th e ty p e o f

action to be plrformed on the open. See
b e low fo r p o s s ib il it ie s .

2n d b y t e o f a re a - A  b y te fo r re tu rn ing a
cb a racter rep re se nt ing th e d isk d r iye the

*  

f ile w a s o pe n ed o n . A c h a rac te : 10 '- ?7 :

w ill b e re tu rned in th is b y t e . If a new
a s s ig nm en t is to b e m ad e : sucb a

>  

ch a rac te r o r 1* 9 sh o uld b e supp l ied b y
t he c a ll ing p ro g r am to ind ic a t e w h e re

th e f il e is to b e se a rch ed .

e
.

j 

*
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3 rd b y t e o f a re a - le ng th o f f il e n am e . Th e

o p e n re q ue s t c a n d o its o w n a s s ig nm e n t ,

re n o v ing *h e n e c e s s ity  fo r tw o c a l l s to
ZD O S . I f th is is d on e , it w il l ov e r r id e

a n y a s s ig nm e n t d o n e p rev io u sl y . Th is

s up p lem e n t a l tn fo rm a t io n sh o u ld lo o k
e x a c t ly l ik e th e s up p l em e n t a l in f o rm a t io n
fo r a n a s s ig n r eq u e s t . I f no a s s ig nm e n t

is to b e m ad e , h ow ev e r , th is b y t e sh o u ld

be - 1 (O FFH ) . .
4 th b y te a nd fo l low ing - f il e n am e if th e re is

O n e .

*

F i l e a t t r ib u t e s l

E a c h f il e h a s a 1 2 8 -by te re c o rd re f e r red to a s th e f ile
d e s c r ip to r re c o rd . Th i s c o n t a in s in fo rm a t io n c o n c e rn in g

the tïpe of file, where it is on tbe disk, how it is
o tg a n lze d , e t c . O n ly 4 0 o f th e 1 2 8 by te s a re u se d b y

th e sy s t em e l e a v in g th e r em a in d e r fo r p o s s ib le u se b y
th e u s e r . W h e n a f il e is c re a te d , th e o rg an iza t lo n ,

e tc o : m u s t b e sp e c if ie d b y th e u s e r r e ith e r e xp l ic it ly 
. . z

or by detault. Sfmilarly, when a flle ïs opened, the
in f o rm at io n ab o u t th e o rg a n iza t io n m ay b e n e e d e d b y th e
p r og r am . In o rd e r t o a c c o m p l ish b o th kh e s e e n d s , th a t

p o rt io n o f *h e f il e d e s c r ip t o r r e c o rd w h ic h m a y b e o f

se to the programmer can be passed back and forth . TtH
zs l a id o u t a s fo l l ow s :

l T y p e a n d su b ty p e . Th e re a re 4 ty p e s o f f i le s

re c og n ized by tb e sy s tem . Ea ch ls a s s ig n ed
on e o f th e to p fo u r b it s o f th is w o rd . Th e
b o t tom fo u r b it s a re av a ila b le fo r u se r -

d e f fn ed sub ty p e s .
B it 7 - p ro c e d u r e typ e f ile s .

e

B i t 6 - D i r e c to ry f ile s .

B it 5 - A SC I I f ile s .

B i t 4 - D a t a f i le s .

Th e d efault is A SC II sub type 0 (2 0H ) .

2 - 3 P e c o rd c o u n t . N um b e r o f r e c o rd s in th e f il e .

*

-  
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4- 5 R e c o rd l e ng th in b y t e s . Th e d e fa u l t is 1 28 .

I f ze ro is sp e c if ie d : th e d e fa u lt w il l b e

a s s um e d . '

6- 7 B l o c k le ng th in b y t e s . T h is h a s to d o w ith

l og ic a l b lo c k ing o f re c o rd s , w h ich is

c u r re n t ly u n tm p lem e n t ed . T h is is th e re fo re
s e t t o th e re c o rd len g th .

8 P ile p rope rt ie s . Th e fo llow ing b its a re
*

a s s iq n e d l
B it 7 - W r it e p r o te c t io n - th e f ile c a nn o t b e

c h a n g e d .
* B it 6 - E r a s e p ro te c t io n - n o th ing c a n b e

rem ov e d from tb e f il e . W r it e
p ro t e c t io n im p l ie s e ra se p ro te c t io n ,

b u t n o t v ic e v e rs a . '

B i t 5 - L o c ked - N o a t t r ib u te s c a n b e

$ c h a n g e d .
B it 4 - Se c re t - th e f ile w il l n o t ap p e a r in

n o rm a l d ire c to ry l is t ing s .

Bit 3 - Random - file is set up for random
a c c e s s . T h i s h a s n o t b e e n d e f ân e d a t

1 tbis time.
B 1t 2 - FO R C E f ile lo ad in g .

B i t 1 - R e s e rv e d fo r sy s t em u s e .

B kt G - R e se rv e d fo t sy s tem  u se .

9 * 1 0 s t a r t ad d re s s - A d d r e s s a t w h ic h e x e c u t io n o f

' 
a P ro c ed u re f ile sh o u ld b eg in . N o t u sed b y

ZD O S i t se l f .

1 1- 1 2 R e se rv e d fo r sy s tem u se .

*  1 3- 2 0 D a t e o f c re a t lo n . Th is is sup p l ied b y ZDO S

f ro m tb e sg s tem g l ob a l DA T E .

- 2 1 - 28 Da te la s t w r it te n . Th is is s up p l ïed b y ZD O S

f r om  t h e s y s t em  g l o b a l D A T E .

29- 1 1 6 A v a ll ab le f o r u s e r d e f in it io n .

*
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Ty p e s o f op e n req ue s t s ,

T h e re a re se v e ra l k ay s th e a c t iv a t io n o f
a f il e m ay b e h and le d . T h e se a re sp e c if ie d

by the 1s t w o rd o f the s up p lem e n ta l p a ram e te r
in fo rm a t io n . A f ile m a y be op e ned fo r e ith e r

ra n d om o r s eq ue n k ia l ac ce s s . Ra nd om a c c e s s

is specified by setting b it 3 of this word .
Currently , a fale bring open for random
a cc e s s h a s tw o tm p l lc a t io n s . O n e is th a t th e

*

READ D IRECT req ue st w il l b e accep ted (it

w ill be re fused w itb a n INVAL ID REQZEST e rro r
o th e rw ise ) . Th e otb e r is tb at in each reco rd
o r ie n te d op e ra t io n , th e d is k ad d re s s o f th e *

f ir s t re c o rd in v o lv ed w il l b e re t u rn ed t o th e

ealling program in the supplemental parameter
in fo rm a t lo n f ie l d o f th e p a r am e t e r v e c to t .

Th e re a re f iv e m u t u a l ly e x c lu s fv e w ay s th a t

the cases of file not found/ file found may
b e h a n d le d . Th e se a re sp e c if ied ln *h e

b o t t om  3 b i t s o f th is w o r d . T h e y a re a s

fo l l o w s l

Open for input - 0 - if th! file exists, it will be
a c t iv a te d w ith th e p o zn t e r ah e ad o f th e f i rs t

r e c o rd . I f i t d o e s n o t e x i s t . a F I L E N O T

FOUN D e rro r (cod e C 7 ) is re turned .
Op e n fo r o u tp u t - l - If th e f il e e x ist s y it ls

a c t iv at ed and a1 1 it s re co rd s a re d e l e te d . I f

it d o e s n ot e x is t , it is c re a ted .
Op en new f ile - 2 - (also re ferred to a s open fo r

nond e struct ive outpu t) - if the file ex ists , a
DDP LICAT E PIL E e rro r (cod e D 0 ) is re tu rned :
and t h e f ite is n o t ac t iv a ted . I f th e f ile <

d o e s n o t e x tst : it is c re a te d .

O p e n fo r ap p e n d - 3 - i f th e f ile e x is t s , it is *

a c t iv a te d w ith th e p o in te r p o s it io n ed a t th e

la s t te c o rd . If it d o e s n o t e x is t , i t is

c re a t e d .
Open for update - 4 - if the file exists, it iq

a c t tv a te d w ith th e p o in te r ab e ad o f th e f lr s t '

re c o rd o f th e f ile . If it d o e s n o t e x is t , it

is c re a te d .

-  
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A c t io n t

If a f ile nam e as s ignm ent is sp ec if ied (3rd b yte
o f the supp lem ental in fo rm at lo n is no t - 1) ,
th e A S S IG N s ub ro u t ln e is c a l le d a s th o ug b an
A S S IG N r eq u e s t h a d b e e n m ad e . I f th e re is a

filename assigned to the unit, i.! ., if it ls not
assigned t: a scratch file , the dlrectory on
th e sp e c if te d d r lv e is s e a rc h e d fo r th e

* 1* ,f ile n am e . I f th e d r iv e is sp e c if ied a s , a

c h e c k is m ad e t o d e te rm in e th e re a d y s t a t u s o f

a l1 d r iv e s , th e n e ac b re ad y d r iv e is se a rch ed ,

* from d r iv e l t o d r iv e 7 , fo l low e d b y d r iv e 0 ,

u n t il th e f ile ls fo u nd o r a l 1 d r lv e s h av e

b e e n se a r ch ed .

T h e ID o f th e d is ke t te w h ic h h o ld s o r
w il l h o ld th e f ile is re ad in to a b u f fe r a nd

c om p a re d ag a in s t t h e ID o n th e c o r re s p o n d in g

m a p in m e m o ry . If th e y d o n o t m a tc h , a nd n o

o th e r u n i t h a s a f il e o p e n o n th e s am e

phy s ica l d r iv e , a new m ap (and ID ) w ill be

read into memory. If another untt is open onl - that drive
, a W RO N G D I S K E T T E e r ro r w i l l b e

re tu rn ed a nd th e f il e w il l n o t b e a c t iv a te d .

If th e f l le is fo un d , it s d e sc r ip to r

ïecord is read , the relevant parts are moved
In t o th e ac t tv e f ile tab le e n t ry fo r th e u n it z

a n d , if req ue s te d , D ov ed to th e u se r 's d a t a

t r a n s fe r a re a . T h e f ile is th e n f l ag g e d a s
o p e n . If t h e f i le is t o b e c re a te d , th e

d e s c r ip to r re c o rd is c re a t ed in a b u f fe r , th e n

m o v e d t o t h e a c t iv e f il e ta b l e , an d , i f

teq ue s te d , t o th e u s e r 's d a t a a r e 4 . If th e
* f ile is no t a scra tch (n o-n am e ) f fle , the

d e sc r ip to r r e c o rd i s w r it t e n o u t to th e d is k

an d a d i re c to ry e n t ry is c te a te d .
*

P o s s ib le e r ro r s :

A1l DISK ERRORS are possible . NOT READY (code
C 2) m ay ind ica te de s ig na tion o f a spec ffic
d r iv e th a t w a s r e c o rd ed a s 'n o t re ad y ' th e
l a st t im e th e re ad y s ta tu s w a s ch e c ke d .

!
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PRO TECT IO N (cod e C 3) - m ay occur as a d isk
e r r o r i f th e d isk e t te is w r i te -p ro te c te d : o r

may occur by an attempt to open an existing
f il e w h ic h l s w r it e - o r e ra s e -p ro te c te d f o r

outp u t (thu s d elet ing its record s) . In tb at
c a se , t h e f ile is op e n ed b u t its re c o rd s a re

n o t d e l e t ed .

DN IT A LRE AD Y O PEN (c od e C C ) - the log ic a l un it
is a l re ad y a c t iv e . It m u s t b e c lo se d , o r an

@

in i t ia l iz e op e ra t io n m u s t b e p e r fo rm e d . b e fo r e

it c a n b e O P EN eJ ag a in . N o a c t io n is t a k e n .

W RONG D ISKETT E (code D l ) - th e d isk ID o f the *
d is ke t te in th e d r iv e d o e s n o t m a tc h th e ID in

m e m o r y . U s u a l ly ind ic a te s th a t th e d is k s h av e

b e e n sw itc h e d s in c e a n IN IT IA L I ZE op e r a t io n

w a s p e r fo rm e d , o r t h a t a p ro g r am h a s
ov e rw r it te n th e m ap s in m em o ry . Th e f ile is

n o t o p e n ed .

F ILE NOT FO UN D (c od e C 7 ) - the ope n req ue st
w a s fo r inp u t , a n d th e f il e d e s 'lg n a te d d o e s

n o t e x is t .

PO INT ER ERRO R (cod e CA ) - cou ld oc cur if the
p o in te r s l in k ing th e segm e n ts o f th e d ire c to ry

to g e th e r h av e b e e n d e s t ro y e d o r o v e rw r it te n ,

o r if th e f ile e x is t s a nd th e p o in te rs fo r th e

d e sc c ip to r re c o rd a re in c o r r e c t , o t , in
d e le t ing th e re c o rd s o f a n e x ist in g f ile , a

p o in te r m ism a t c h o c c u r s .

DU PL IC AT E P IL E (cod e D 0 ) - req ue st to op e n a
new f ile w h e n th e f ile a l re ad y e x is t s . Th e *

f ile is n o t a c t iv a t ed .

INV A LID ATT R IBUTE (cod e D 2 ) - one o f the *
a t tr ib u te s sp e c if ied fo r the c r e a t io n o f th e

file was lnvalid. This may be that more yhan
.  

one (o t none ) o f the fo ur m utually exclus lv e

types was specified , or that an invalid recPrd
s ize w a s sp e c if ie d . T h e f ile is ac t iv a te d w ith

th e d e fa u l t s s ub s t lt u t e d fo r th e e r r o n e o u s

a t t r ib u t e s .

-  l30 - w-/
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! OPEN OPEN

D ISK FULL (cod e D 3) - the re w as no sp ace to
a l lo c a t e a d e sc r lp to r re c o rd , o r a n e w

d ir e c to ry re c o rd if o n e n e ed ed t o b e

I allocated. can only occur if the flle is
' b e ing c re a te d .I

I

l FILE ALREADY O PEN (code D 6) - the f ile
I reqjested to be opened on this unit is already

ac t lv e on a n o th e r u n it . Th e un it is n o t

a c t iv a te d .*

PRO PERT IES PROT ECT ION (c od e D 8 ) - an attemp t
to c b a n g e a t t r ib u t e s o n a l o c k ed f il e . T h e

k

a t t r tb u t e s a re n o t ch a ng ed .

' INVA L ID O PEN REQU EST (code D 9 ) - a typ e o f
' op e n re q u e s t w b ic h w a s n o t inp u t , o u tp u t ,

I n ew f i le ap p e nd , o r up d a t e k a s s p e c if ie d . N or

a c t io n l s t a k e n .
t

I

IN SUF PIC IENT M EMO RY (c od e DA ) - if add it ional

I disks have been inserted prior to the open
reque st and insuffic ient m emory is av ailable1 

f r additional allocation maps , th is error?
w i l l b e r e t u rn e d .

T h e fo l low ing a re w â rn ing c o d e s , a nd w il l n o t c a u se
th e e r r o r re t u rn b r a n c h t o b e ta ke n .

D IR ECTO RY FORMAT E RRO R (code 8l ) - Ind ica te s
t h e fo rm a t o f o n e o r m o te d i re c to ry re c o rd s is

e r r o n e o u s . T h e re c o rd c an s t il l b e re a d , b u t

it s d a t a is s u sp e c t .

* SCRATCH FILE (code 82) - inform ative message
th a t a s c ra t ch f i le h a s b e e n c r e a t e d .

%

A TTR IB UT ES TOO LON G (c ode 84 ) - m o re than 1l 6
b y t e s o f a t t r ib u t e in fo rm a t io n w e re req u e s te d .
O n ly 1 1 6 b y t e s w e re t r a n s fe r re d .

In ad d it io n , if a n a s s ig n is im p l ic it in

th e o p e n r e q u e s t , an y e r ro t th a t c an o c c u r

w ith a s s ig n c o u ld o c c u r .

I

I
-  1 3 1 -



6 .4
C L O S E C LO S E

R e q u e s t v e c t o t :

Lo g ic a l u n i t
R e q ue s t c od e - 0 6 o r 0 7

D a t a t ta n s fe r a re a - a p o in te r to a n a re a w h ic h m ay
c o n t a in a t t t ib u t e s to re p l ac e th o s e o f t h e *

f ile . T h e fo rm a t is th e s am e a s fo r tb e O P BN
req ue s t . If n o rep la c em e n t o f a tt r ib u te s is

d e s ire d , th e d a t a t t an s fe r a re a sh o u ld b e *

Z e r o .

Le ng th - N um be r o f b y te s to m ov e to the d e sc r ip to r
r e c o rd f rom  th e d a ta t r a n s f e r a r e a . I f n o

d a t a is to b e m o v e d , it sh o u ld b e ze ro . Th e

m a x im um is l 1 6 d e c tm a l b y te s .

C om p le t io n r e tu rn a d d re s s

E r r o r re t u rn a d d re s s

Co m p l e t io n co d e
S up p lem e n ta l p a r am e t e r in fo rm a t io n - n o n e

A c t io n :

I f th e lo g lc a l un it is a sc r a tch f il e , th e f ile
is e r a s e d . If th e r e h a v e b e e n an y c h a ng e s in

al lo c a t io n to th e f ile : o r if n ew a t t r ib u te s

are to be writtln, its descriptor record is
re ad r up d a ted , tn c lu d in g m o v ing in a ny n ew
a t t r ib u te s sup p l ied b y th e c a l l lng p ro g r am ,
a nd re w r it t e n , a n d th e a l lo c a t io n m ap is *

rew r it t e n . T h e f il e i s th e n fl agg ed a s b e ing

c lo sed , and ind ic ato rs ar: se t to ind ic a te an
a s s ig nm e n t t o a s c r a t c h f il e . *

P o s s ib l e e r r o r s :

P ILE N OT O PEN (cod e CB ) - th e log ic al un ft is
n o t a c t fv e . N o a c t io n is ta ken .

-  l 3 2 - . .z
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6 .6 kR EA D  B IN A R Y  R E A D B IN A R Y

R e q u e s t v e c t o r :

Log ic a l u n it
Re q ue s t c od e - 0A  o r OB

.  

D a t a t ra n s f e r a t e a * t h e ad d re ss to w h ic h d a t a

s h o u l d b e t r a n s fe r red
L e n g th - th e n um b e r o f b y t e s t o t r a n s f e r . I f th is

n um b e r is n o t an in te g ra l m u lt ip le o f th e
e te e o rd s ize , it w il l b e rou nd ed up u n t il it

is . O n re *u rn , th i s w il l co n t a in th e ac tu a l

n um b e r o f b y t e s t r a n s fe t re d .

C om p le t to n r e t u r n ad d re s s

E r ro r r e t u r n ad d re s s

c o m p l e t io n co d eSup p lem e n t a l p a ram e te r àn fo rm a tio n - i f th e f il e is

open fo r random 1/0 , th is fteld should contafn
th e ad d re s s o f a th re e - b y t e a re a w h e re th e
d is k ad d te s s o f th e f i rs t re c o rd re a; w il l b e

l returned. otbetwise, it is unused.

A c t lo n z

D a t a is re a d f r o m th e f il e , s t a r t ing a t th e
ne x t r e c o rd , in to th e d a t a t ra n s fe r a re a . Th e

p o in te r is le f t o n th e l a s t re c o rd re ad . If

the flle is open for random 1/0 : the d isk
ad d r e s s o f th e f ir s t re c o rd re ad is ret u r ned

*  

in the f ie ld p o in ted to b y th e s upp lem en ta l

p a r am e te r in fo cm a t io n . Th e th ird by t e o f

tb is ad d re s s w il l a lw ay s b e ze ro .

*

Po s s ib le e r ro rs :

A l l D ISK ERRO RS excep t PRO T ECT IO N (code C 3)

a re p o s a ib le .

I - l35 -
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6 . 5

R EW I N D R EW I N D

Re q u e s t v e c to r :

L o g ic a l un it

R e q u e s t c o d e - 0 8 o r 0 9

D a t a t r an s f e r a re a - ig n o r ed v

L e ng th - ig n o red

Co m p le t io n re t u rn ad d re s s
E r r o r r e t u r n a d d E e s s

Co m p l e t io n c od e
S up p lem e n t a l p a ram e te r in f o rm a t io n - n o n e

A c t io n :

T h e f il e p o in te r l s p o s it io n e d a t tb e

d e s c r ip t o r te c o rd , w it h t h e f ir s t re c o rd a s

th e n e x t r e c o td . Th is is t h e p o s i t io n th e

f il e p o in te r a s s um e s w h e n th e f ile is o p e n e d 
x . z

fo r o th e r th a n a pp e nd , o r w h e n it is c re a t ed .

If th e r e a re n o re c o rd s in th e f ile r th e n e x t

r e c o rd p o in t e r is n u l l .

P o s s ib le e r ro r s :

F ILE NOT O PEN (code CB ) - the log ic al un tt
b e ln g ac c e s s ed i s n o t a c t iv e . N o a c t io n i s

*

t a k e n .

*
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6 .7 (
' W R IT E B IN A R Y  W R IT E B IN A R Y

I 

1

I Req uest vec to r :
1

I Lo g ic a l un i t
R eq u e s t c o d e - 0 E o r 0F
D a t a t r a n s f e r a r e a - t h e ad d r e s s f ro m  w h ic h d a t a is

t

to b e t r a n s f e r r e d .

L e n g th - th e n um b e r o f b y t e s o f d a t a to t r a n s fe r .
If th is n um b e r is no t a n in teg ra l m u l t ip le o f

+ th e re c o rd s ize , it w ill b e ro un d ed up u n t il
it is . O n re tu rn , th is w 1l l c on ta in th e

i actual number of bytes transferted .
1
1 

c om p le t io n re t u rn ad d re s s

I E t r o t r e t u r n  a d d r e s s

I Com p l e t io n c od e

i supplemental parameter information - if the file isI
I open for random 1/0 , this field should contaln

I the address of a three-byte area where tbe
d is k ad d re s s o f th e f irs t re c o rd w r it te n w il l

b e re k u rn ed . If n o t , it is u nu sed .

4 4. *

I 
A c t io n :

lI New records are created and filled with data
f rom  th e d a ta t r a n s f e r a re a . T h e n e w re c o rd s

l in se rted afte r th e cu rren t on e . Th eare

I p o in te r is le f t a t th e la s t re c o rd w r it te n .

T h e n e x t r e c o td p o in t e r r em a in s o n tb e s am e

* re c o rd it w a s p r io r to th e o p e ra t io n .

N

*

P o s s ib le e r ro r s t
f

t 
A 1l D ISK ERROR S are p o ss ib le e xcep t C RC (cod e

C6). PROTECTION (code C3) will also bei returned by ZDOS if the file is krite
l p rotected . -
I

l
I

l
f

-  l 3 7 -
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R E A D B IN A R Y R E A D B IN A R Y

F ILE NOT O PEN (cod e CB ) - th e log lcal un it
b e in g a c c e s s ed is n o t a ct iv e . N o ac t ion is

t a k e n .

EN D O P F ILE (cod e C 9 ) - the last reco rd o f the
f ile w a s re a d and t h e g iv e n le ng th h ad n o t
y e t b e e n f u l f il le d . T h e le ng tb r e t u r n e d

re f l e c t s th e n um b e r o f b y t e s a c t u a l ly  r e a d .

PO INT ER ERRO R (cod e CA ) - a po inter m ism atch .
o c c u r re d . T h e re ad ing s top s a t th e p o in t it

fs d e te c te d . T h e l e ng th re t u rn ed w il l in c l ud e

tb e re c o rd wh icb h ad th e e r ro r . .

*

*

-  l 3 6 -
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6 .8

W R I T E C U R R E N T W R IT E C D R R E N T

!

R e q u e s t v e c to r :

L og ic a l un it

R e q u e s t c o d e - 1 2 o r 1 3

. D a t a t r an s fe r a re a - th e ad d re s s f rom w h ich d a ta is
I to b e t r a n s fe r r e d .

L e n g t h - i f th e le ng t h is ze ro , n o d a t a w il l b e

t r a n s f e r re d . O th e rw is e , o n e re c o rd w il l b e

t ra n s fe r re d . O n re t u rn , l e ng th w il l c o n ta in
th e n um b e r o f b y te s t ra n s fe r re d .

C o m p l e t io n re t u r n ad d re s s

E r ro r r e t u rn a d d re s s '

C o m p l e t io n c o d e

S up p lem e n t a l p a r am e t e t in fo rm a t io n - if t h e u n it i s

open for random 1/0 , this field should

contaln the addtess of a three-byte areai where the disk address of the record will
b e re tu rn e d . O tb e rw ise , lt is un u s ed .

Ac t io n :

D a t a is m o v e d f r om m em o ry t o th e f ile ,

r e p l a c in g t h e d a t a in th e c u r re n t re c o r d . N o

n e w r e c o rd s a r e c r e a t e d , an d th e r e c o rd

p o in t e r is n o t m ov e d .

G

P o s s ib le e r ro r s :

e

Al1 DISK ERRORS except CRC (code ç6) are
p oss ib le . PROT ECT ION (eod e C 3) w l11 also b e
re tu r ne d b y Z DO S i f th e f ile is w r it e

p r o t e c t e d .

E ILE NOT O PEN (cod e CB ) - th e log ica l un it
b e ing a c c e sse d is n o t a c t iv e . N o a c t io n i s

t a k e n .

I
l

-  l 39 -
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W R IT E B IN A R Y W R I T E B I N A R Y

FILB NOT OPEN (code CB) - the logical uniy
b e in g a c c e s s e d i s n o t a c t iv e . N o a c t io n l s

t a k e n .

DISK FULL (code D 3) - there is no room on the
d is k t o a l l o c a te a ne w r e c o rd . Re c o rd s w h ic h

w il l f it a re w r it te n . Th e le ng th r e t u rn ed

reflests the number of bytes written before
th e d a s k f il l e d u p .

@

*

*

*
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D E L E T E D E L E T E

k

EN D O F F ILE (cod e C 9 ) - the la st reco rd of the
f ile w a s d e l e te d , an d th e le ng th sp e c if ied h ad

not yet been eïhaqsted. Tbe number of bytes
l re t u rn e d w il l in d lc a t e th e n um b e r d e le te d ,

in c lud ing tb e l a s t r e c o rd . Th e p o in t e r is

left at th! record preceding the first one #
d e l e te d , w a tb th e n ex t re c o rd p o fn t e r b e ing

n u l l .

% PO IN T E R ERRO R (cod e CA ) - a po ln te r m ism a tch

oçcurred while traversing the records of the
f i le in d e l e t in g th em . R e c o td s a te d e le t ed up

* to th e o n e p re c ed ing the m i sm a tc h .

F IL E NOT O PEN (code CB ) - the log ic al un lt
b e ing a c c e s se d is n o t a c t iv e . N o a ct ion i s

t a k e n .

I

1
l

l

l

l

I

(

*

%+

l
I

l

l

l
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6 .9
D E L E T E D E L E T E

R e q u e s t v e c t o r :

Lo g ic a l un it
R e q u e s t c o d e - 1 6 o r 1 7

D a t a t ran s fe t a re a - ig n o te d . *
Le ng th - th e n um b e r o f by te s o f d a ta to b e rem o v e d

f rom tb e f ile . If th is n um b e r is n o t an
in t e g ra l n um b e r o f re c o rd s , lt w il l b e r o u nd ed .

up t o th e n e x t f u l l te c o rd . O n r e t u r n : l e n q th

w il l c o n ta in th e n um b e r o f by te s d e le te d .

C o m p le t io n re t u rn ad d re s s
E r r o r re t u r n ad d re s s

Co m p le t io n c od e
Sup p l em e n t a l p a ram e te r in fo rm a t io n - non e .

Ac t io n :

S t a r t ing a t th e c u r re n t re c o td , r ec o rd s a re
rem o v e d f rom th e f ile , a nd th e sp a c e ta ken up

by th em d eal loc ated (m ad e av a ilab le ) , un til
th e g ive n n um b e r o f b y te s h av e b e e n rem ov e d .

T h e c u r re n t r e c o rd p o in te r is le f t o n th e

re c o rd p re c ed ing th o se d e le te d . T h e ne x t

re c o rd p o in t e r i s l e f t a t th e r ec o rd fo l low ing

th o s e d e le t e d .
If th e f i le i s c u t re n t ly p o s it io n ed o n
the de sc r ip to r reco rd (top o f the f ile ) : the .

p o in t e r w il l b e ad v a n c e d to th e f ir s t re c o rd

b e f o r e t h e o p e r a t io n is s t a r t e d . T h i s is n o t

c o u n te d a s o n e o f th e re c o rd s d e le t ed . A f te r >

th e op e ra t io n , th e p o in te r w ill ag a in b e o n

tb e d e s c r ip t o r r e c o rd .

P o s s ib l e e r ro r s :

A 1 l D IS K E R RO R S a re p o s s ib le . PRO T E C T IO N
(cod e C 3) w il l a l so b e re tu rned by ZDO S if tb e

f ile fs e fth e r w r lte o r e ra s e p r o t e c ted .
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6 .1 1 . 
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E RA S E ( E RA S E

1

j -R
e q u e s t v e c t o r :

L o g ic a l u n i t

R eq u e s t c o d e - IA o r IB

D a t a t r a n s fe r a re a - ig n o re d
* Le ng th - ig n o re d . T h e to t a l n um b e r o f by te s

d e l e t e d i s re t u rn e d . 
.

C o m p l e t io n r e t u r n a d d r e s s

. E r ro r re tu rn ad d re s s

C o m p l e t io n c od e

S u p p l em e n t a l p a ram e t e r in f o rm a t io n - n o n eI

j '3
-  $

k

A c t io n : .z

l Al1 zecords of the file are deallocqted (tbeir
sp ace is made ava ilable), the descrzp to r

I re c o td is d e a l lo c a t ed , a nd th e d ir e c to ry e n try
t 

fo r th e f ile is rem ov e d f rom th e d irec to ry , -
th u s ren d e r ing th e f ile c om p l e te ly

in ac c e s s ib l e . T h e f ile d o e s n o t h av e to b e
' op e n , b u t it m u s t h av e b e e n a s s ig n e d

.

'N

- 

t -

P o s s ib te e r ro r s z 
.  

'  

.k

I A l l D I S K E R R O R S a re p o s s lb le . In ad d it io n ,

* PRO TECT ION (cod e C 3) w ill be re turned by ZDO S
if th e f ile is w r ite - o r e r a s e-p ro te c te d . N O T

READY (code C 2) w ill be returned if the
* sp e c i f ied d r iv e fo r t h e f ile is n o t lo ad e d an d

r e a d y .

PILE NOT FO UND (code C7 ) - Th e named file
c an n o t b e lo c a te d o n th e d r iv e sp e c if ie d .
W il l n o t o c c u r if tb e f ile is op e n w h e n th e

re q u e s t is g iv e n .

I %

f
-  l 4 3 -
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D E L E T E R E M A IN IN G  R E C O R D S D E L E T E R E M A IN IN G  R E C O R D S

Re q u e s t v e c to r :
*

L o g ic a l u n i t

R eq u e s t c o d e - 1 8 o r 1 9

D a t a t r a n s f e r a re a - ig n o re d

L e ng th - ig no re d . T h e to t a l n um b e r o f b y t e s

d e le t ed is re tu rne d .

C o m p l e t io n r e t u rn a d d re s s
#E r r o r r e t u r n a d d r e s s

C om p l e t io n c od e

S u p p l em e n t a l p a r am e te r in fo rm a t io n - n o n e

A c t io n :

A11 recotds from the current one t? the end of
th e f ile a r e rem ov e d . Th e p o in t e r is le f t o n

th e re co rd p re c e d ing th o s e d e l e te d : Th e ne x t
re c o rd p o in t e r is n u l l . If th e p o ln te r i s o n

th e d e s c r ip t o r b e fo r e t h e o p e r a t io n , it is

m ov e d fo rw a rd b e fo re d e le t io n b eg in s .

P o s s ib le e r ro rs :

A l l D I S K E R RO R S a r e p o s s ib le . P RO T E C T IO N

(code C3) w ill also be returned if tbe file is
w r i t e - o r e r a s e - p r o t e c t e d . *

PO INT ER ERRO R (cod e CA ) - w ill occ ur if , in
*traversinj the records of the file , a pointer

m ism a tc h i s fo u nd . T h e re c o rd s w il l b e

d e l e t ed u p t o , b u t n o t in c lu d in g : th e r ec o rd

p r e c ed ing th e m ism a tc h .

F ILE N OT OPEN (code CB ) - the req ues ted
lo g ic a l u n i t is n o t a c t iv e . N o a c t ion is
t a k e n .
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6 .1 3R EA D  C U R R EN T  R E A D  C U R R ZN T

R e q u e s t v e c t o r : t ?

. 

t o g ic a l un it
R e q u e s t c o d e - I E o r IP
D a t a t ra n sf e r a re a - ad d res s t o w b ic h d a t a sh o u ld

.  
u e re ad

L e ng th - n um b e t o f b y t e s t o re ad . If th is is ze ro ,

n o d a ta w il l b e t ra n sfe r red . O th e rw ise , o n e
' te c o rd o f d a t a w i1 1 b e t ra n s f e rred . T h e

n um b e r o f by te s ac tu a l ly t ra n s f e r red w il l b e

in d ic a ted h e re o n r e tu rn .
Com p le t io n re tu rn ad d re s s

E r ro r re t u r n ad d r e s s

C om p le t so n c od eS up p lem e n t a l p a ram e te r 1n f o rm a t lo n - i f th e f il e is

open f or random 1/O , this f ield should contain

' 

th e ad d r e s s o f a th re e-b y t e a re a w h e re the
1 d d re s s o f th e c u r te n t re c o rd w tl l b e re t u rn e d .

a

1 Otherwise , it is unused.
-  j

( A c t io n : 4

) U n l e s s th e len g th sp e c if ic a t ion fs ze ro , o ne
re c o rd 's w o r t h o f d a t a is t ra n s fe r red from th e

c u r re n t rec o rd . Th e p o in te r is l e f t unm o v ed .

*

Po s s ib le e r ro rs :

*  

A ll D ISK E RRO RS e xcep t PROT ECT ION (cod e C3 )

a r e p o s s ib le .

PO IN TER ERROR (cod e CA ) - if the b ack po inte r of

th e c u r ren t re c o rd d o e s no t ind ic a te th e
p rev io u s re c o rd , a p o in te r e r ro r is f ep o r teö .

Th e d a t a i s s t i ll t ra n s fe r re d .

, 

1

t $
-  14 7 -
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E R A S E E R A S E

PO INT ER ER RO R (cod e CA ) - A p o inte r m ism atch
oc c u rre d e ith e r w h lle lo c a t ing the f ile o r

w h ile t rav e r s ing th e re c o rd s o f t h e f ile . A l 1
re c o rd s b ey o nd th e p o in t e r m ism a t c h w i l l

rem a in a l lo c a ted a nd th u s b e u n av a il ab le fo r

f u r th e r u se .

INVA L ID DR IV E (code CE ) - Th e d rive spec if ied
in th e a s s ig nm e n t w a s som e th ing o th e r th a n '0 '
-  97 1. 1* ' i s n o t a v a l id sp e c if ic a t io n fo r a

*

f ile b e ing e ra s e d .

W RONG D ISKETT E (cod e D k) - the ID fo r the
d is ke t t e tb e f ile is o n d o e s n o t m a tc h th e ID e

in m em o ry fo r th a t d i s ke t te . U s u a l ly
in d ic a t e s th a t th e d is k e t te h a s b e e n c h a ng e d

o r th a t a p ro g ram h a s o v e rw r it t e n th e ZD O S m a p

a re a . T h e f ile is n o t e ra s e d .

F ILE N OT FO UND IN D IR ECTO RY (cod e D 4 ) - th is
e rr o r in d ic a te s th a t n o d ire c t o ry e n t ry fo t

th e f ile c o u ld b e fo u n d in th e seg m e n t o f th e
d ire c to ry ind ic a ted b y t h e d e sc r ip to r rec o rd .

T h e re co rd s w il l b e d e a l lo c a te d , b u t a
d ire c t o ry e n t ry m ay rem a in som ew h e re e l se . If x-v

th is e r ro r o c c u r s , it is b e s t to c op y a l 1
rem a in in g f il e s to a n o th e r d is k e t te a n d

reformat the one in questioq : as any further
a c ce s s to th e b ad f ll e is l ia b le to c a u s e

p o in te r e r ro rs a nd o th e r c o m p l ic a t io n s .

F ILE A LREADY O PEN (ON AN OTHER UN IT ) (cod e D 6)
-  th is e r r o r w i l l r e s u l t f rom  a n a t te m p t t o

e ra s e o n o n e u n i t a f il e w h ic h is c u r re n t ly
a c t iv e o n a n o th e r u n i t . N o a c t io n w il l b e e

t a k e n .

@

-  l 4 4 - .-2
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6 .1 4
R BA D P R E V IO U S R EA D P R E V IO U S

$

l

R e q u e s t v e c t o r : l

L og ic a l u n i t

Re q ue s t c o d e - 2 0 o r 21

-  
D a t a t r a n s fe r a re a - ad d re s s to w h ich d a t a sh o u ld

b e re a d
L e n g th - n um b e r o f b y te s to r e ad . If t h i s i s ze ro y

ç n o d a t a w i l l b e t r a n s fe r re d . O th e rw ise , o n e

re c o rd o f d a t a w il l b e t ra n s fe r red . Th e

pumber of bytes actually transferred will be
lnd ic a t ed h e r e o n re t u r n .

C om p le t io n re t u rn ad d re s s

E r r o r r e t u r n a d d r e s s

C om p le t io n c o d e

Supp lem ental p aram e te r in form at ipn - if the f ile is
open for random 1/0 , th is field should contain

l the address of a three-byte area wber! the
l disk address of the previous record wl11 be

î ' re t u r n ed . O t h e rw is e , it is u n u s e d .

A c t io n ) .

I U n le s s th e le n g th is ze ro , th e re c o rd p re c ed ing
th e c u r re n t o n e is r e a d . In e ith e r c a se , th e

p o in te r is b a c ke d up o n e rec o rd . Th e c u r ren t
f re c o rd w i l l b e c o m e t h e n e x t re c o rd , th e

p re v io u s o n e t h e c u t te n t te c o td ! a nd t h e o n e
p re c ed tng th e p rev io u s re c o rd w ll1 b e c om e th e

o

n e w  p r ev io u s re c o rd .

h*

P o s s ib l e e r r o rs : -

A LL D ISK ERRO RS excep t PROT ECT ION (cod e C 3 )
a te p o s s ib le .

I PO IN TER ERRO R (code CA ) - if the fo rw a rd
p o in te r o n t h e p re v io u s re c o rd d oe s n o t

I ind ic a te th e c u r re n t o n e , a p o in te r e r ro r is
l

reported. The data is stlll transferred .I

I
-  l 4 9 -
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R E A D A N D  D E L E T E R E A D  A N D D E L E T E

P o s s ib le e r r o r s :

A 1 1 D IS K E R R O R S a re p o s s ib le . In ad d it io n ,

PRO T ECT ION (cod e C 3 ) w ill b e te tu rned by ZDO S
i f t h e f i le is w r it e - o r e r a se - p r o t e c t e d .

END 0F FILE (coje C8) - the lqst record of thefil
e w a s r e a d w lth o u t e x h a u s t lng th e le n g th

sp e c if ic a t io n . Th e n um b e r o f b y te s t e ad is

re t u rn e d in th e le ng th f ie ld , a nd th e n e x t 
.

re c o rd p o in te r i s n u l l .

PO INT ER ERRO R (Cod e CA ) * a po in ter m ism atch
o c c u r re d in g o in g f ro m o n e re c o rd to th e n e x t . '

T h e d a ta t ra n s f e r s t o p s w i th th e r e c o rd in

e r ro r . T h e le n g th f le ld in d ic a te s h o w  m an y

b y t e s w e re t ra n s f e r red p r io r to th e e r r o r .

F IL E N OT O PEN (c od e C B ) - th e lo g ic a l u n it
b e ing req u e s ted is n o t a c t iv e . N o a c t io n is
t a k e n .

*

*

-  1 4 6 - x-z
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I

I 
6 .1 5R EA D D IR EC T R E AD D IR E CT

t)
$

l

R e g ue s t v e c to r :

I 

111

Lo g ic a l un it
Re q u e s t c o d e - 2 2 o r 2 3

.  

D a t a t t a n s fe r a re a - m em o ry ad d re ss to k h ic h d a ta

is t o b e t ran s fe r re d .
Le ng th - n um b e t o f b y te s o f d a t a to t r a n s fe r . If

.  

t h is n um b e r i s n o t a n in te g ra l n um b e r o f

re c o rd s , it w il l b e ro un d e d up u n t sl it is .
Th e n um b e r o f b y te s ac tu a l ly t r an s fe r re d w i l t

l b e re p o rted in th i s f ie ld .

) Completion teturn address
E r r o t re t u r n ad d r e s s

C om p l e t io n c od e
S upp lem e n ta l p a ram e te r in f o rm at io n - a p o in t e r

to a th re e -b y te a r e a c o n ta ln ing th e d is k
I ad d re s s o f th e f it s t r e e o rd t o b e re ad . Tb e

t h i rd b y t e o f t h is a re a sh o u ld b e z e r o . I t

$ is the calling program's responsibility t?b e c e r ta tn th is se c to r is a p a r t o f th e f zle

be ing ac c e s sed . Th is f ie ld w il l b e un ch anq e d

1 on return .

I

A c k io n : 

'

6
1 T h e re c o rd w h o s e d is k ad d re s s is g iv e n is re a d

a s th o ug h it w e r e t h e n e x t te c o rd : b u t n o

$ p o in te r ch e c k ing is d o ne on it . If m o r e tb an

o ne rec o rd is sp e c if ied fo r th e l eng th ,

.  

subsequent records are read just as in the
re ad b in a ty re q ue s t . T h is teq u e e k is O n l g

v al id i f th e f ile h a s b e en o p e ned fo r rand om

$( 1/0 .

j
l

l

l

l - 15l - -
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R E A D C U R R EN T R E A D C U R R EN T

FILE NOT OPEN (code CB) - the logical uniy
b e in g ac c e s se d is n o t a c t iv e . N o ac t io n ls

t a k e n .

BEG INN ING O F F ILE (code D 5) - th e p o in te r is
o n th e d e s c r ip to r re c o r d , w h tch c a n n o t b e

r e a d . N o d a ta is t r a n s f e r re d e a n d a n u l l

add tess is returned if open for random 1/0 .

@

e .

*

*

-  1 4 8 - . >



*  
j

6 .1 6
S K I P FO R W A E D 

S K I P F O R W A R D

R e q u e s t v e c t o r :

Lo g ic a l u n tt
Req u e s t c o d e - 2 4 o r 2 5

4 

D a ta t ra n s f e r a re a - ig n o red
Leng th - the number of tecord s (not by te s) ho be

s k ip p ed . O n re t u rn , t he n um b e r o f re c o rd s

s k ip p e d w il l b e rep o r te d .

+ C om p le t to n re t u rn ad d re s s

E r t o t re t u r n ad d re s s

C om p le t io n c od eS up p lem en ta l p a r am e t e l in fo tm at ion - if f ile ls

open foz random 1/0 : this field should conta in
tb e a d d re s s o f a tb re e -b y t e a re a w : e re tb e

d ts k add re ss o f th e f i rs t re c o rd s k ipp e d w il l

b e re t u rn e d . O th e rw ise : n o n e .

l A
c t io n :

Th e c u t re n t re c o td p o in te r is a d v an c ed th r o ug h

t h e f ile by t he n um b e r o f re c o rd s lnd ic a te d .

N o d a ta is t ra n s fe rred .

Po s s ib l e e r r o rs :

*  

A 1 1 DISK E RRO RS excep t PRO T EC T ION (cod e C 3)

a re p o s s ib le .

xhy END O F F ILB (code C 9 ) - th e last reco rd o f the
f ile w a s re ach e d wh ile th e re rem a ined re c o rd s

to sk ip . T h e p o in te r is l e f t a t th e la s t
re c o rd o f t h e f ile , w ith a n u l l P o in te r fo r

t h e n e x t re c o rd .

PO INT ER ERROR (cod e CA ) - a po inte r m ism atch
o cc u r re d w h il e t r av e rs in g th e rec o rd s o f th e

f ile . Th e c u r re n t re c o rd p o in t e r is le f t a t

t h e rec o rd p re c ed in g th e m ism a tch .

I - :53 -
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R E A D  P R E V IO U S R E A D P R E V IO U S

F ILE N OT O PEN (cod e CB ) - the log lc al un it
b e lng a c c e s s ed is n o t ac t iv e . No a c t io n i s

t a k e n .

B EG INN ING OF F ILE (code D 5) - if tbe reco rd
ind ic a t e d is th e d e s c r ip to r r e c o rd o f th e

file , the pointer is positioned rt the
b eg in n in g a n d a p re v io u s re c o rd ls

m e a n ing l e s s . N o a e t io n i s t a ke n : A n u l l d is k .

a d d re s s i s r e t u r n ed i f th e f ile ls o p e n f o r

random 1/0 .
+

.
. J

*

*
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6 .1 7
S K IP B A C KW A R D S K I P B A C KW A R D

R e q u e s t v e c t o t :

L o g ic a l un it

Req u e s t c o d e - 26 o r 2 7

x  
D a t a t r an s f e r a re a - ig n o red
Leng th - th e num be r o f rec ord s (not by te s ) to be

s k ip p e d . O n r e tu rn , th e n um b e r o f r e c o rd s

s k ip p e d w il l b e re p o r te d .
* C om p l e t ion re t u rn ad d r e s s

B r ro r re t u rn ad d re s s

C om p l e t ion c o d e
S u p p l em e n t a l p a ram e t e r ln fo rm a t io n - lf th e f ile is

open for random 1/0 , this field should contain
th e ad d re s s o f a th re e - b y t e a re a w h e re th e
d is k ad d re s s o f th e re c o rd p re c e d in g th e

c u r re n t o n e w il l b e re p o r ted . O t h e rw ise , n o n e .

$
A c t io n :

T h e c u r re n t r ec o rd p o in te r is m ov e d b a c kw a rd
th r o ug b t h e f il e b y t b e n um b e r o f r e c o rd s

ind ic a ted . N o d a t a is t r a n s fe r red .

P o s s ib le e r r o r s :

* Al 1 D ISK ERRO RS e xcep t PROT ECT ION (code C 3)

a re p o s s ib le .

Y PO INT ER ERRO R lc od e CA ) - a p o inter m ism atch

oicurred while traversing the records of tbe
f ll e . T h e c u r re n t r e c o rd p o in te r i s le f t

ind ic a t ing th e re c o rd fo ll ow ing th e e r ro r .

FILE NOT OPEN (code CB) - the logical uniy
b e ing a c c e s sed is n o t ac t iv e . N o a c t io n â s

t a k e n .

I
.  

-  l 5 5 w
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R E A D  D I R E C T  R E A D  D I R E C T

P o s s ih le e r r o r s :

INVAL ID REQUEST (cod e C 1) - if tbe f ile is not
open for random 1/0 , the read d irect request

will be rejected w ith this error.

A 1 l th e e r r o t s o f t h e R E A D B IN A R Y r e q u e s t
a p p ly fo r t h e R E A D D IR EC T re q u e s t a s W e l l .

*

. 

*

*

@ '

-  
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6 .1 8S K I P T O  EN D S K I P T 0 FN D

Re q u e s t v e c to r l

Lo g ic a l un it
Re q ue st c od e - 2 8 o r 2 9

D a t a t ran s fe r a re a - iq n o red
Q Le ng t h - lg n o re d . Ze ro w 1l l b e ret u rn e d .

Co m p le t io n re t u rn ad d re s s

E r ro r r e t u rn  ad d re s s

Com p le t io n c o d eS up p l em e n t a l p a ram e t e r in f o rm a t io n - lf th e f ile is

open for random r/O , th is fteld should conta in
th e ad d r e s s o f a th r e e -b y t e a r e a w h e re t b e

d is k ad d re s s o f th e l a s t re c o rd in th e f il e

w il l b e re tu rne d . O th e rw tse , it ts u n u s ed .

A c t io n z 

'

l The file is positioned with the current potnter
ind ic a t ing t h e la s t re co rd o f th e f lle .

P o s s ib l e e r ro rs :

A 1 1 D IS K E R RO R S a re p o s s tb le w itb th e

except ion of PROT ECT ION (cod e C 3) .

*  

PO INT ER ERRO R (code CA ) - the fo rward p o lnte r
o f th e la st re c o rd w a s n o t n u l l , ind ic a t ing i t

w a s n o t , in f ac t , th e la s t re c o rd .

*

PILE NOT OPEN (code CB) - tbe logical uniy
b e in g ac c e s se d is n o t ac t iv e . N o a c t to n I s

t a k e n .

l

1

I - l57 -
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S K I P F O R W A R D S K I P F O RW A R D

FILE NOT OPEN (code CB ) - th e log ical un it
b e ing ac c e s sed is n o t ac t iv e . N o ac t io n is

t a k e n .

*

e

*

-  
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j RENAME RENAME

PO INTER ERROR (code CA ) - tbe back po inter
from  th e d e s c r ip to r re c o rd d ld n o t p o in t t o

tb e d lr ec to ry . N o fu r th e r a c t io n is ta ke n .

DOPLICATE FILE (code DO ) * a file of the saNe
am e a s th e n ew n am e a l re a d y e x ls t s . T h e f il e

i s n o * re n a m e d .

z  
DISK FULL (code D 3) - lt was nece ssary to
e te a te a n e w d i re c to ry re c o rd to c o n ta in th e

n ew n a m e , a nd th e d i s k w a s to o f u l l t o a l lo w

it# ot too full to allow creation of tbe
* d e sc r tp to r re c o rd if re n am inq a sc r a t ch f ile .

F ILE NOT IN PRO PER D IRECTO RY R ECO RD (code D 4 )
-  

n o d ire c to ry en t ry f o r th e f ile e x is ts in

t h e d i re c to ry r e c o rd in d ic a t ed b y it s

d e sc r ip to t . N o ac t io n ls t ak en .

PILE ALREADY OPEN ON ANOTHEq UNIT (code D6) -
the file assigned to the unlt beinj accessed
is c u r r en t ly a c t iv e o n an o th e r lo g ic a l u n it .

N o ac t io n i s ta k e n .

INVA LID RENAME (code D7) - attempt to rename a
f ile e ith e r to a scratch file (ze ro leng tb
nam e) o r to a nam e long e r than the m ax imum
nam e leng th (32 characte rs). The file is no t

re n am ed .

*

-  1 5 9 -
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S K I P B A C KW A R D S K I P B A C K W A R D

BEG INN ING O F FILE (code D 5) - the beg inn ing of
th e f i le w a s r e a c h e d w ith o u t e xh a u s t ing th e

g iv e n re c o rd c o u n t . T h e p o in te r is le f t

p o s it io n e d o n th e d e sc r ip to r , w ith t h e f i rs t

re c o rd o f th e f i le b e ing n e x t .

+

@
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j UPDATE UPDATE

WRONG DISKETTE (qode D1) - the d iskette ID for
th e d r iv e fo r th ls f ile d o e s n o t ag ree w ith

th e ID in m em o ry fo r th a t d r iv e . U s u a l ly
ind ic a te s th e d is ke t te h a s b e e n c h ang ed s in c e

th e f il e w a s o p e n ed , o r th a t a p ro g ram  w r o te
a c ro s s th e a l lo c a t ion a ap s . N o ac t io n is

t a k e n .

INVA L ID A TTR IB UT ES (code D 2 ) - o ne o t m o re o f
th e a t t r ib u te s b e ing s up p l ie d e ith e r is o r w a s

ç

inv a l id . T h e a t t r ib u te s ch e c ked a re ty p e

(th ere shou ld b e exac tly one of th e m os t

s ig n ifican t b its on ) and reco rd le ng th . Th e&
a tt r ib u te wh ich w a s w ro n g is le ft a s it w a s ,
an d th e r em a i nd e r o f t h e p ro c e s s is c a r r ie d

O n .

PROPERTY PROTECTION (code D8 ) * if the f ile is
lo c k e d , n o a t t r ib u te s a re t o b e ch a ng e d . A n

a t tem p t to d o so re s u l t s in th is e r ro r .

*1

1
-  1 6 l -



6 .1 9
R E N A M E 

R BN A M B

R e q u e s t v e c t o r :

Lo g ic a l un i t
Re q ue s t c od e - 2A o r 28

Data tran?fer area - tgnored
Le ng th - Ig no red .

C o m p l e t io n r e t u rn a d d re s s

E r r o r r e t u rn  ad d re s s
C om p le t io n c od e .
Su p p l em e n t al p a ram e te r in fo rm a t io n - a p o ln te r to

a n a re a co n f ig u red a s fo l lo w s

1st byte - leng th o f name
2n d an d fo llow ing b y te s - n ew  n am e

A c t io n t

Th e f il e on th e u n it req u e a ted is g iv e n th e new
n am e w h ieh is c o n t a in e d in th e s up pl em e n ta l .. z

p araneter vecto r. The file may be opep . If
i t is n o t , th e re m u s t b e a p end ing a s s ig nm e n t

fo r i t , s o th a t it c an b e o p e n e d . If it is

n o t a lre ad y op e n , it w ill b e a c t iva t ed r tb en

it s d i re c to ry e n t ry rem o v ed fr om th e d lre c to ry
a nd a new o ne c re a te d . A n op en sc r a tc h f ile

m ag be recov e red (req u ir ing its d e sc rtpto r
rec o rd to be c re ated ) : b u * a n am ed f ile canno t
b e re n am ed to a sc r a tch f il e . F in a l ly , if th e

file was not open at the start of the *
op e ra t ion , it âs d e a c t iv a ted .

Po s s ib le e r ro r s :

A l 1 D IS K E R RO R S a re p o s s ib le .

F ILE NOT PU UND (cod e C 7 ) - the un it be ing
acc e s se d w a s n o t o p e n a nd th e f ile a s s ig ne d t o

it does nok exist . W ill also oqcur if the
u n it is a s s ig n e d to a s c rat c h f lle w h ic h h a s

n o t y e t b e e n c re a t e d . N o a c t io n i s ta k e n .

-  
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I sET ATTRIBUTES SET ATTRIBUTES

INVALID ATTRIBUTES (code D 2) - ?ne or more of
d th e a t t r ib u te s b e in g supp l ied e lth e r is o r w a s

I lnv a l id . T h e a t t r ib u te s c h e c ke d a re ty p e

l (there should be exactly one of the mostsig
n ifican t b its o n) and teco rd leng th .

Th e a t t r ib u te w h ich w a s w r ong is le ft a s it

w a s , a nd t h e rem a ind e r o f th e p ro c e s s is

c a r r fe d o n .

c PRO PERTY PROT ECT ION CODE (cod e D 8 ) - if the
f ile is l o c k e d , n o a t t r ib u te s a re to b e

ch a ng e d . A n a t tem p t to d o so re su l t s in th is

*  
P Z Z O Z -

l

*
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1
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6 . 2 0

U P D A T E 
U P DA T E

Re q u e s t v e c t o r :

Lo g ic a l un it
R e q u e s t c o d e - 2C o r 2 D
D a t a t ra n s f e r a re a - ad d re s s o f a t t r ib u te s to b e .

a s s ig n ed to th e f ile . Po rm at is d e sc r ib e d

u n d e r th e O P EN  r e q u e s t .
Le ng th - n um b e r o f by te s o f a t t r ib u te in fo rm a t ion *

to b e us ed .
C om p le t io n re t u rn ad d re s s

E r ro r re t u r n ad d re s s

C om p le t io n c od e
Su p p lem e n ta l p a ram e te r in fo rm a t io n - n on e

A c t io n :

lf th e re h a v e b e e n a n y c h a ng e s t o tb e f i l e , o r

if th e re a re a t t r ib u t e s to b e u p d a te d r th e

descriptor is read, updtted, anJ cewrztten,
a nd th e a l lo c a t io n m ap Is rew r it te n . Th e
a t t t ib u te s o f th e f ile c an b e ch a ng ed w i th th e
u p d a te re q u e s t in th e s am e w ay a s b y t h e c lo s e

req ue s t . Th e f ile rem a in s ac t iv e .

P o s s ib le e r ro rs z *

A l 1 D I S K E R RO R S a re p o s s ib le .
*

POINTER ERROR (code CA) - yill occur if the
b ac k p o in te r fo t th e d e s c r lp to r d o e s no t
ind ic a te th e d ire c to ry re c o rd fo r th e f ile .

PILE NOT FOUND (code CB ) - the log ical un it
b e ing a c c e s se d is n o t a c t lv e . N o ac t io n i s

t a k e n .

-  
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I QUERY ATTRIBUTES QUERY A
T T R I B U T E S

ATTRIBUTE LIST TPUNCATED (code 84) - th is code
is a w a rn ing an d w il l n o t c a u se a n e r ro r

b r a n ch . I t ind ic a te s th a t m o re th a n l 1 6 b y te s

o f a t t r ib u t e in f o rm a t io n w e re r eq u e s t e d
.O n l y l l 6 b y t e s w e re t r a n s f e r red

.

C

*  
-

I

>

Y
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6 .2 1

S E T  A T T R I B U T E S s E T A T T R I B U T E S

R e q u e s t v e c t o r :

Lo g ic a l un it
R e q u e s t c o d e - 2 E o r 2 F

Data transfer area - addtess of attributes to be .
a s s ig n e d to th e f il e . F o rm a t I s d e sc r ib e d

u n d e r t h e O P E N r e q u e s t .

Le ng t b - n um b e r o f b y t e s o f a t t r ib u te in f o rm a t io n a

t o b e u se d .

C om p le t lo n re t u rn ad d re s s

E r ro r re t u r n ad d re s s
C om p l e t io n c o d e

S u p p l em e n t a l p a r am e t e r in fo rm a t io n - n o n e

A c t fo n :

T h e d e sc r ip to r r e c o rd i s re ad a nd up d a ted f rom  
. >th e c u r

r e n t in fo rm a t io n a nd t h e a t t r ib u te s
s up p l ie d an d r ew t i t te n .

P o s s ib le e r r o r s :

A l l D I S K E R R O R S a r e p o s s ib le .

PO IN TER ERRO R (cod e CA ) - w ill oc cu r if the
b a c k p o in t e r f o r t h e d e sc r ip t o r d o e s no t *

in d ic a t e t h e d i re c to ry r e c o rd fo r t h e f i le .

*

F IL E NO T FOUN D (code CB ) - th e log ic a l un it
b e ing a c c e s s ed is n o t a c t iv e . N o a c k io n is

t a k e n .

-  l 6 2 - x - z



$
U

Tbe MCZ 1/35 bootstraps dirrctly from DFS . The 4K m onitor
p rom s fo r th is sy s t em c o n ta ln th e s y s tem  re s id e n t

p o rt io n o f th e D F S d r iv e r an d th e sy s tem b o o t s t rap .

ZD O S is s up p l ied on th e d isk f o r us e w ith op t ion a l flop p y
d is k d r iv e s a nd is l in ke d to r un a t tb e top o f m em o ry

.

Th e re is a se p a ra te e n t ry p o in t fo r th e F LO P P Y d r iv e r a t

tw o g re at e r th an th e e n t ry p o in t fo r ZD O S . W h en a c t iv a t tng

ZD O S , F LO P PY sb o uld b e a c t iv a te d w i th a n ad d re s s in th e s am e

m a nn e r a s w a s d e sc r ib e d ab o v e fo t D IS K , i .e .

ACT IVATE SZDOS ;X * SFLOPPY E002

C om m an d f ile s fo r th e s e sy s te m s a r e n o rm a l ly l in k e d a t 2A 0 0
.*

$

*

*

Y
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6 .2 2

Q U ER Y ATT R IBUT E S Q UERY A TT R IB UT E S

R e q u e s t v e c t o r :

L o g ic a l u n i t

Re q ue s t c od e - 30 o r 3 1

Data tranjfer area - addtess for return of 
.a t t r ib u te s o f th e f il e .

L e ng th - n um b e r o f b y te s o f a t t r ib u te in fo rm a t io n

to b e re tu rne d .
C o m p l e t io n r e t u r n a d d r e s s

E r ro r re t u rn ad d re s s
C o m p l e t io n c o d e

S up p l em e n ta l p a r am e te r in fo rm a t io n - no n e

A c t l o n l

T h is c om m a nd is u s ed fo t o b t a in in : a t t r ib u te

in fo rm a t io n , s u c h a s th e r e c o rd c o u n t , w h il e af i
le is op e n : Th e d e s c r ip to r re c o rd is r e ad

,th e c u r r e n t ln fo rm a t io n m e rg ed in to it
y a n d a s

m an y b y t e s o f a t t r ib u te in fo rm a t io n a s h a v e

b e e n req ue s t ed a re re t u rn ed to th e u se r . Se e
th e O P EN r eq ue s t fo r th e fo rm a t o f th e

r e t u r n e d b y t e s .

Po s s ib le e r ro r s :

*

A l 1 D ISK E R RO R S e xc ep t P RO T E CT IO N (co d e C 3 )

a re P o s s ib le .
%

PO INT ER ERROR (cod e CA ) - the b ack po inte r o f
th e d e s c r ip to r re c o rd d o e s n o t ind ic a te th e
d ir e c to ry re c o rd . N o d a t a is re t u r n ed

.

FILE NOT O PEN (cod e CB ) - the log ical un it
b e ing a c c e s s ed is n o t a c t iv e . N o a c t io n is
t a k e n .

-  1 6 4 - 
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p ro q r am s w h ic h a c c e s s th e d i re c to ry , b e c a u s e

th e re a r e n ow 3 -b y te p o in te rs a t th e en d
o f e a c h e n t r y in s t e a d o f z -b y t e p o i n te r s . T o

f a c il it a t e d i f fe re n t ia t io n b e tw e e n th e tw o fo rm a t s ,

th e D F S d ir e c t o ry f i le i s s ub ty p e 1 .

4 ) Th e re are th ree com m and s wh ich app ly ex clus iv ely to D FS
d is k s : T h e y a re d e sc r ib ed in th e fo l lo w ing s e c t io n s
o f t h l s m a n u a l :

C o m m a nd S e c t io n
Y

D I S K .FO R MA T 5 .1 6

D I S K .R E P A I R 5 .1 7

D I S K .S T A T U S 5 .1 8

5) For systems with floppy disks, software updates will be
s up p l ie d o n f lo p p y d ls k e t t e s a s re q u ire d . F o r sy s t em s

w ith o u t d is ke t te d r iv e s , s o f tw a re up d a te s a re sup p l ie d

o n d is k c a r t r id g e s a t a n a d d i t io n a l c o s t . '

I 6) The GET/SAVE Drbug commands have not yet been implemented
fo r D F S h a rd d i s k s .

7 ) Tb e use r and sy stem ope rato r sh o uld be fam il ia r w itb
tb e d is k m an u fa c t u re r 's re c o m m e nd ed o p e ra t to n s p r o -

ce d u re s p r o v id e d in se p a ra te m a n u a l s . T h e s e

p a ra g r ap h s a r e n o t in te n d e d t o s u b s t i t u te fo r th o s e

d o c um e n ts . N e v e r th e le s s , w e w i l l b r ie fly d is c u s s

d is k st a r t - up a nd sh u t -d o w n p ro c ed u re s . Th e se p r o -
c ed u re s a pp ly to th e C a e l u s M o d e l 2 0 6R f ro n t- l o a d ing

c a tt r idg e d isk s . S tm ila r p ro c ed u re s w o u ld ap p ly to

o th e r d r iv e s o f t h e s am e c l a s s .

.  P r io r to b o o t s t ra p p in g th e sy s tem , tu rn p o w e r o n t o

t h e d is k d r iv e a n d d is k c o n t ro l le r . A f t e r a d e l a y

o f p e th ap s 1 û - 1 5 s e c o n d s , th e ''s t o p '' l ig h t o n th e d is k

f ro n t p a n e l w il l b e il l um in a te d . A t th is t im e op e n

th e d o o r an d s l id e in th e c a r t r id g e t o b e u se d fo r th e

session . Close the door and turn the run/stop sw itch
to r u n . A f te r a d e la y o f a b o u t a m in u t e , th e r e ad y

l ig h t w il l c om e o n . A t th is p o in t tb e b o o ts t rap
f ile fr om th e d is k is re ad in t o th e c o n t ro l le r m em o ry .

T h e d i s k is n o w r e a dy  fo r o p e r a t io n . B o o ts t rap t h e sy s t em .

I
< >  
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C H A P T E P 7

D F S

*

7 .l Z TLOG D IS R C O N T RO L L E R

T h e in te rf ac e f rom a Z ilog : - 8 0 S y s t em t o h ig h - sp e ed d is k .

u n it s c o n s is t s o f an in te l l ig e n t d is k c o n t ro l le r in a

m od ule sep a r at e fr om th e sy s t em : a nd a b igh sp e ed se r ial

in te r fa c e l in k f rom th e sy s tem to th e co n t ro l le r . T h e

contro lle r eon ta ins its own Z-80 C PU , soc kets for 8K of ROM (of
wh ich only 3K is currently used ) , l6K of static PAM , D irect Memory
Access (DMA ) control c ircuitry , the data decode/encode interface
c irc u it ry a nd m tsc e ll a n eo u s c o n t ro l s ig n a l in te r fac e lo g ic . Th e

in te r fa ce is to C a e l u s Mo d e l 2 0 6R o r s im il a r u n it s . It w il l
su p p o r t up to fo u t d is k d r iv e s w itb ap p ro p r ia te d a isy - ch a in e d

c ab l ing .

T h e so f tw a re fo r th is c o n f ig u r a t io n m a k e s th e d is k

ap p e a r a s a no th e r f ile sy s tem , fu n c t io n a l ly ld e n t ic a l
to th e ZDO S f ile sy s t em w h ic h e x is t s fo r t h e flo p p y d is k s .

Th e D isk F ile Sy stem (D FS ) so ftw a re is cap ab le o f runn ing in

two versions. On the MCZ 1/20, the system is bootstragped fron
tb e f l op p y d is k s a s a st and a rd sy s tem . Tb e sy s t em  re s td e n t
p o rt io n o f D F S m u s t b e lo a d e d f rom ZD O S by th e com m a nd A C T IV A T E

SDFS . ZDOS is at 2A 00 , immed iately above the console d river
fo r R I0 : a n d D P S is p l ac ed a t th e top o f m em o ry .
D F S c o n t a in s a n e n t ry p o tn t f o r D IS K , th e 1o w l ev e l *

d is k c o n t r o l l e r u se d b y s om e u t il i t ie s ; it i s 2 g re a te r

th a n th e e n t ry p o tn t fo r D F S , a n d s h o u ld b e a c t iv a ted .

w ith an ad d re s s a t th e sam e t im e D F S is a c t iv a t e d ,

t h u s :

ACT IVATE $DPS 2X * $D ISK E002

I f D F S is to b e r un a s th e m a s te r d e v ic e , t h e n th e c om m a nd

IA ST E R $D F S sh o u ld fo llow th e se . A t th is po in t ZDO S c an b e

d e a c t iv a ted , th u s e ff e c t in g a l a rg e s a v in g s in m em o ry sp a c e ,

u n le s s it is n e e d e d fo r t r a n s f e r s t o d i s k e t t e .

*

-  
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7 .3 SO FTW A R E O RG A N I ZA T IO N

T h e D is k F ile Sy s t em  d r iv e r is d iv id ed in to tw o p a r t s to
c o r re sp o nd to th e d iv is io n o f th e h a rd w a re in te r fac e .
O n e p a rt is re s id e n t o n t h e h o s t sy s t em a n d c o n t a in s th e

meslage interface link to communicate with the controller.
& It Is used to pass I/O requests to the controlle r and

to s e nd a n d re c e iv e d a t a .

o  
T h e se c o nd , a nd la rg e r p a r t , is th e so f tw a re w h ich

re s id e s in th e m em o ry o f t h e in te l l ig e n t c o n t ro l le r .

M o st o f th is is loaded from th e d isk wb e ney e r th e
Fontroller is reset . The sottware in ROM includes the
in itial start-up and se rial m essage interface log ic ,
th e b a re d is k c o n t ro l l e r , w h ic h g iv e s ac c e s s to th e

d isk b y se c to r n um b e r fo r re ad s a nd w r ite s : an d th e
s e l f-b o o t s t rap p ing log ic to re ad th e re s t o f th e f ile

sy s te m f r om th e d is k . T h e d is k f ile sy s t em , w h ic h

is a n ad ap ta t io n o f th e ZDO S - I I f il e sy s tem , an d a n

interface for handling the request vector across thel te se r ia l in te r fa c e , a re lo ad ed f rom th e d is k .rem o

T h e r e a r e tw o e n t ry p o in t s t o t h e re s id e n t s o f tw a re ,

each of wh ich takes a standard I/O vector . One , DFS ,
c a u s e s th e v e c t o r to b e t a k e n a s a r e q u e s t t o th e D i s k

F il e S y s t em  o n t h e c o n t r o l l e r , a n d th e o th e r , D I S K

(loca ted at add ress o f DFS + 2 ) , cau se s it to b e
ta ke n a s a req ue s t to th e b a re d is k c o n t ro l l e r .

@

%
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7 . 2 D F S O P E R A T IO N

E x c e p t w h e re no ted o t h e tw ise , th e in fo rm a t io n c o n ka ine d in

C h ap te r 6 re g a rd i.ng ZD O S a l so a p p l ie s t o D F S .

The followlng are ehe major d1f f erences between the two
f il e sy s tem s : w

1 ) Th e D F S d e sc r ip to r rec o rd d if fe rs f rom th e ZDO S d e s-

c r ip t o r re c o rd : .

' B te s 0 - 3 D n u se dY

B y t e s 4 - 7 F il e I D
B y te s 8 - 1 0 Po in te r to d ire c to ry s e c to r h o ld ing

e n try f o t th is f i1e

B y te s 1 1 - 1 3 P o in t e r t o f i rs t d a ta re c o rd o f f i1 e
B y te s 1 4- 1 6 P o in te r to la s t d a ta re c o rd o f f il e

By te l 7 F kle ty pe a nd s ub ty p e
B y t e s 1 8 - 1 9 R e c o r d c o u n t

B y te s 2 0- 21 R e c o rd l e ng t h
B y te s 2 2- 2 3 B lo c k le ng th - c u r te n t ly u n u se d , a nd se t to 

. .
z

b e s am e a s re c o rd le ng th
B y te 2 4 F ile p ro p e r t ie s

B y t e s 2 5 - 2 6 S t a r t in g e x e c u t io n ad d re s s fo r p ro c e d u re

typ e f ile s (en try p o in t )
By t e s 2 7 - 2 8 N u m b e r o f b y t e s in l a s t r e c o rd

B y t e s 2 9 - 3 6 D a t e o f c r e a t io n

By te s 3 7- 4 4 D a t e o f l a s t m od if ic a t io n
B y t e s 4 5- 1 3 2 D nd e f in ed b y D F S - u s ed b y R IO f o r

p r o c e d u re f ï l e s
B y te s 1 3 3- 5 1 1 A v a il ab l e f o r p ro g ram m e r d e f in it io n

+

2 ) W h ile ZDO S a ccep ts reco rd s o f sev e ra l le ng th s
(m ult ip les o f l28 (80H ) byte s ) , the rec ord leng th .
o n D F S m u s t b e eq u a l to th e p h y s ic a l se c to r le ng th

(512 , o r 200H by te s) . A req ue st to se t it to any
o th e r re c o rd le ng th re s u l t s in a n inv a l id a t t r ib u te

erro r (code D 2H ). How eve r , a req ue s t fo r record
le ng th 0 is t re a t ed a s a re q u e s t f o r t h e d e f a u l t ,

o r 2 0 0H .

3 ) Be c a u se son e o f th e d is k s to b e fn te r fac e d to th is
sy stem  b av e m o re th an 6 5 5 3 5 se c t o r s , th re e b y te s

a re u s ed fo r a 1 1 d is k ad d re s se s . Th i s a f fec t s

-  
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N S EC S - - b y te 4 2 3 - - n um b e r o f s c c t o r s p e r t r ac k

SE C MA P - - b y t e s 4 2 4 - 4 8 7 - - s e c t o r in te r l a c e

m a p . U s ed b y th e d is k c o n t ro l le r to

op t im ize t ra c k l ay o u t f o r ac c e s s t im e .

E R R PT R - - b y t e s 4 8 8 - 4 9 0 - - p o in te r to a s e c to r
co n t a in ing th e l is t o f se c to r s in e r ro r

a f te r th e in it ia l fo rm a t .
L

B T P T R - - b y t e s 4 91 - 4 9 3 - - p o in te r to th e d e s c r ip to r

re c o rd f o r t h e b o o t s t rap f il e . U se d b y th e

b o o t s t ra p p r o c e s s t o a v o id a d i re c to ty se a r ch .

T h e rem a ind e r o f th e se c t o r is re se rv e d f o r f u tu re u se .

7 .4 . 2 D F S A L L O C A T IO N  A L G O R I T H K

FREEIOJ is a pointer to a sector whose contents are addresses( of the next 100 elements of the free chain. To allocate a
< >  se c to r , d e c rem e n t N F R E E , a n d th e n e w s e c to t is

FREE INFREE J. If th fs element is zero , then there are
n o se c to rs l e f t . I f N F R E E b e c om e s 0 , t h e n re a d th e

-  c o n te n t s o f th e d e s ig n a te d se c to r fn to N FR E E an d FR E E .

T o d e a l l o c a te a se c t o r , i f N F R E E is 1 00 , c o p y N F R E E a nd

F R E E t o t h e d e a l lo c a t e d s e c t o r a n d s e t N F R E E t o ze r o .

Se t FREE IN FREE I eq ual to the se cto r add re ss and increm en t

N P Z E E .

*

u
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To change disk cartrldqes dyring a session, turn the
run/stop sw itch to stop , wa zt for the stop light , open
th e d o o r z rem ov e th e c a r t r id g e and in se rt th e n ew  o n e ,
c lo se th e d o o r a nd tu rn th e sw itc h to run , and w a i t

to r th e r ead y l iq h t . * h e d o o r i s a lw ay s l o c k ed e x c e p t

when tbe scop llgbt ls on . Also , ! cartridge must be
in p l a ce and th e d o o r e l o s ed to sp ln th e d is k up .

A n y t im e th e re is a ch a ng e in d isk s o r a ch a ng e in th e

ready status , g ive an ln itialize (I) command . T'h fs fs *
n e c e s s a r y t o m a ke th e e o n t r o l le r aw a r e o f t h e n ew  s t a t u s .

W h e n sh u t t ing d o w n fo r a p e r io d o f t im e , a s o v e rn iq h t : +

it i s b e s t to rem o v e t h e c a r t r id g e a nd c lo s e th e d o o r :

to p r e v en t d us t tr om g a cn e r éng in e ith e r t5 e c a r t r ld g e

o r t h e d r iv e .

*

*
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cy l ind e r 0 . Se c to r 2 3 w i l l ac c e s s se c to r l 1 , su r fae e 1 ,
cy l in d e r 0 . Se c to r 1 0 0 0 w il l a c c e s s se c t o r 4 , su r fa c e 1 ,

and c y l in d e r 4 1 . T h e h ig h e s t ad d re s s ab le se c to r w il l b e

9 7 4 3 .

T h e sa m e ad d re s s e s o n d t iv e 1 w o u l d a c c e s s se c to r s in th e
s am e re la t iv e p o s it io n , b u t o n th e re m ov a b l e c a r t r idg e

in s te ad o f th e f ix ed p la t te r .

Th e req ue s t s w h ich th e b a re d is k c o n t ro l le r w il l
Q h a n d l e a r e a s f o l l o w s :

IN IT IAL IZE (00 ) -- in it ial ize s al1 con tro ls
* a n d i s su e s a r e c a l ib ra te re g lze s t t o

e ac h d is k . Th is c au se s e ac h h e ad t o
m ov e to cy l ind e r 0 .

READ B INA RY (0A H ) *- trans fe rs d ata from
th e d ls k s ta rt in g a t th e req u e s te d

s e c t o r u n t il th e b y te c o u n t is
s a t is f ie d , th e n c o n t in u e s t o t h e

e n d o f th e s e c t o r . T h e s e c to r

h e a d e rs a re n o t t r a n s f e r r e d .

A- > W R IT E B INA RY (0EH ) - - trans fe rs d a ta to th e
r e q u e s t e d s e c t o r . T h e s e c t o t

h e ad e r o f th e s e c to r p t e c ed ing

th e se le c te d o n e is re ad a n d

c h e c k ed fo r c o n s is t e n cy b e fo re th e

se c to r is w r it t e n . T h e f ir s t te n

b y t e s o f t h e d a t a t r a n s f e r a r e a a r e

th e b a c kw a rd p o in t e r e tb e fo rw a rd

p o in te r , and th e f ile ID o f th e
se c to r . Th e y w i l l b e w r it t en in

.  th e s e c to r b e a d e r , n o t in t h e d a E a

a r e a . B e c a u s e o f t h e n e c e s s ity t o

p r o v id e a n e w se t o f p o in te r s an d '

- file ID for each subsequept sector ,
only one sector can be wrltten at
a t pm e .

V -= - Z?5 -



7 .4 D F S A L L O C A T IO N

7 .4 .1 S E C T O R 0 F O R M A T

As opposed to the floppy-d isk system , which uses a RAM bit map e
a l lo c a t io n is m a in t a in e d a s a 1 1s t o f f re e se c to t s . T h e f ir s t

p a rt o f th is l ist , p lu s the v olum e ID (D isk ID ) and *
s ta t is t ic s o n d is k u s ag e , a re m a in t a in ed o n se c to r 0

o f e a c h u n it . T h e fo rm a t o f th a t s e c to r is a s fo l low s :
e

V O LU M E ID - - b y t e s 1 - 1 0 0

M A X S I Z - - b y te s 1 0 1 - 1 0 3 - - th e t o ta l n um b e r
o f s e c t o r s o n th a t u n i t , an d th u s

1 m o r e th a n th e h ig h e s t a c c e s s ib l e

s e c t o r a d d r e s s .

M A X ID - - b y t e s 1 0 4- 1 0 7 - - th e c u r re n t h ig h e s t
f il e I D . Th is i s in c r em en t ed e v e ry t im e

a n ew  f il e is c re a t ed .

RO O T P T - - b y t e s 1 0 8 - 1 1 0 - - th e p o in t e r t o th e

ro o t d ir e c t o ry d e sc r ip t o r fo r th e u n it .

T F R E E - - b y t e s 1 1 1 - 1 1 3 - - t h e to t a l n um b e r o f

se c to r s rem a in in g on t h e f re e l i s t .

N E R R  - - b y t e s 1 1 4 - 1 1 6 - - t h e n um b e r o f s e c t o r s

u n u s ab l e b e c au s e o f e r ro r s . Th is i s

g e n e r a t e d d u r in g th e r e a d p a s s o f th e

fo rm a t ro u t in e . .
$

N U S ED - - b y te s 1 1 7- 1 19 - - to t a l n um b e r o f

s e c t o r s o n th e u n i t w h ic h h av e b e e n *

a l l o c a t e d .

N F R E E - - b y t e s 1 2 0 - 1 2 1 - - a n in d e x in t o tb e

f r e e a r r a y t o f o l l o w .

F R E E - - b y te s 1 2 2- 4 2 1 - - a n a r ra y o f l 0 0

3- b y te p o in t e r s : e a c h to a n

u n a l l o c a t e d s e c t o r .

F MO D - - b y t e 4 2 2 -- in t e r n a l u s e .

-  l 7 2 -
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7 .6 C O N T RO L L E R BO O T S T RA P O P E R AT IO N

T h e b o o ts t r ap o f th e c o n t ro l le r o c c u r s a f t e r th e sy s tem is
re se t . A t re s e t t im e a f l ag is s e t ind ic a t ing th a t th e

co n t ro l le r is aw a it in g b o o t s t rap ; a ny re g ue s t f rom th e
h o s t sy s te m p r io r to c o n t ro l le r b o o t s t ra p i s a n sw e re d b y

re tu rn ing w ith a d ev ice no t re ady (E r ro r C 2 ) c om p le t ion
<

c o d e .

A l 1 c o n t ro l v a r iab l e s a nd c o n t ro l p o rt s a r e in it ta l ized .
A t th is t im e , if d r iv e l is re a dy : th e re a d ing o f th e

b oo t s t rap s t a r t s . If it is n o t re ad y , th e ST A T U S P IO is
se t up t o g iv e a n in te r r up t w h e n d r iv e l b e co m e s re ad y ,

an d t ra n s fe r is m ad e up  t o th e w a it- fo r- r e q ue s t lo op .
W h e n th e in te r rup t s ig n a l s th a t d r iv e l h a s e n te red tb e

te ad y sta te , th e re ad ing o f th e b o o t s t rap s ta r t s .

W h e n re a d ing th e b o o t s t rap , in t e r rup t s f rom th e S IO a re
d isa b led to p rev e n t an y in te r fe re n c e w ith th e d ls k op e ra t io n .

A n y req ue s t m e s sag e s re c e iv ed d u r lng th is t im e a re ig no red ,

c a u s ing th em to b e rep e a t ed u n t il th ey a re a c kn ow le dg e d .

N w

T h e f irs t s t ep in re ad ing th e b o o t s t ra p is to re ad se c to r 0

of drive 1 (the removable cartridje) into a buffer. (If an
e r ro r oc c u rs a t a ny p o in t in re ad lng th e b oo t s t rap f rom
d r iv e 1 , th e p roce s s is rep e ated on d r iv e 0 .) A v a r iab le

in b l o c k 0 , B T PT R , g iv e s a p o in te r to th e d e s c r ip to r te c o rd

o f th e b o o t s t rap f il e . If th is p o in te r is n u l l , th e

b o o t st rap fa il s o n d r iv e 1 , a nd b o o t st rap fr om  d r iv e 0 i s

in it ia te d .

* T h i s d e sc r ip t o r r e c o rd i s re a d in t o t h e b u f f e r . Po r e a ch

se gm e n t l is ted tn th e d e s c r ip t o r te c o rd , s u c c e s s iv e d a t a

re co rd s a re ze ad in to a b u f fe r and t r an s fe rred to the
* c o r re c t ad d re s s in th e c o n t ro l l e r m em o ty . A s e ach d at a

re c o rd i s re a d in , it s b a c k p o in t e r is c h e c k e d a g a in s t

th e ad d r e s s o f th e p rev to u s re co rd . A n y fa ilu re to c om p a re

c a u se s fa il u r e o f th e b o o t s t r ap r e ad o n th a t d r iv e .

W h en th e la s t s egm en t h a s b e e n c om p le te ly re ad , th e f lag
is c l e a r ed ln d ic a t ln g th a t th e b o o t st rap h a s c om p l e ted . Th e

s t a r t ing ad d re s s f rom  th e d e sc c ip to r is p la c ed tn a v a r iab le

for ind irect jump ing on receipt of a DFS request .

< >  - l 7 7 -
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7 . 5 T H E B A R E D I S K C O N T R O L L E R

T h e b a re d i s k c o n t r o l l e r i s a n a l og o u s t o t h e su b ro u t in e

F LO P PY in flop p y -d is k b a sed sy s tem s . It ac c ep t s a
s t an d a rd R IO  v e c to r an d r e a d s o r w r it e s a s e c t o r o f

t h e d is k . I t a c c e p t s o n l y a v e ry l im it ed s e t o f

r eq u e s ts , an d r eq u ir e s a s up p le m e n t a l p a ram e te r v e c to r e

sp e c i fy fn q th e d is k ad d re s s o f th e se c t o r a nd th e

d i s k d r iv e t o b e a c c e s se d . T h e d r iv e i s sp e c if ie d in

t h e m o s t s iq n i f ic a n t t h r e e b it s o f th e 3 - b y t e .

d i sk a d d r e s s . Th e se c to r s a re ad d re s se d b y

3-b y t e in teg e rs . Se c t o r 0 is cy l in d e r 0 , su r fa c e 0 .
se c to r 0 . S in c e d i s k s w i th v a r io u s n um b e r s o f s e c t o rs

p e r t r a c k , v a r io u s n um b e rs o f su r f a c e s r a nd v a r io u s

n um b e r s o f c y l in d e r s c a n a 1 l b e u s e d w i th th e s am e in t e r fa c e ,

it is d if f ic u l t to s ay o n w h a t c y l ind e r ! s u r fa c e , an d

se c t o r a n y g iv e n se c to r ad d re s s w o u ld l ie , o r w h a t t h e

h ig h e s t se c t o r a d d re s s i s . H ow ev e r , w i th in c r e a s in g

se c to r ad d re ss , th e se c t o r n un b e r v a r ie s m o s t ra p id ly ,

th e n th e s u r f a c e : t h e n t h e c y l in d e r .

O n d r iv e s w h ic h h a v e o n e o r m o re f ix e d p l a t t e rs a n d o n e

rem o v ab l e p l ê t t e r , t h e rem o v ab le p l a t te r is c o n s id e re d

to b e a d i ff e te n t p h y s ic a l d r iv e th a n , a nd t h u s to h av e

a d if fe r e n t s e c to r a d d re s s sp a c e f ro m , th e f ix e d

p l a tt e r o t p l a t t e r s . If th e r e a r e f o u r d r iv e s o n a

c o n t r o l l e r , t h e f ixe d p l a t t e r s o n th em w il l b e

r e fe re n c e d a s d r iv e s 0 , 2 , 4 , a nd 6 . It is n o t
n e c e s s a r y th a t a n y d r iv e h av e a re m o v a b l e p l a t te r , b u t

i f i t d o e s , t h e rem o v a b le p l a t t e r is re fe re n c ed a s

d r iv e n + 1 , w h e r e n is t h e d r iv e b y w h ic h th e f ix e d
e

p l a t te r is re fe te n c e d . It is a l so n o t n e c e s s a ry t h a t

m u l t ip le d r iv e s b e o f th e s am e c o n f ig u r a t io n ; i .e . ,

th e d r iv e s n e ed n o t b e in f ix ed - r em o v ab le p l a t te r p a irs . -

T h e ty p ic a l in s ta l la t io n w il l h av e a s in g le d r iv e w ith

o n e f ix e d p l a t te r , o n e rem o v ab le p l a t t e r , 1 2 se c to r s

p e r t r a c k a nd 4 û 6 t r ac k s , a nd w i l l b e c o n n e c t ed a s

d r iv e û . Th is m e a n s tb a t d r iv e 0 : se c to r 0 w il l ad d re s s

se c t o r 0 : s u r fa c e 0 , a nd c y l ind e r 0 o f th e f ix ed
p la t te r . S e c t o r 1 w il l a c c e s s s e c t o r 1 , su t fa c e 0 ,

c y l ind e r 0 . Se c t o t 1 2 w il l a c c e s s se c to r 0 . s u r fa c e 1 ,

-  l 7 4 - <- 2
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7 .7 S YSTBM BOOT STRAPP ING on the MC Z-1/35

Since the entire file syqtem is qvailable in ROM at bootstrap
time , bootstrapp ing conslsts of zssuing I/0 requests to DPS .

a s fo l low s :

.  

1 ) In it ia t ize
2) Open named file */OS foE input , retutning a11

a t t r ib u t e s

-  

3 ) F o r each segm en t , issu ing re ad b in a ry req ue s ts
fo r the d a t a ad d re s s a nd d a t a le ng th ind ic a ted

in the jegment table .
4 ) C lo se f lle

and jumping to the entry po int given by the attributes.

< -

çi

% #
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READ H EADER (32: ) -- T h e 24 byte s o f th e
s e c to r h e a d e r o f t h e r e q u e s t e d s e c t o r

a re t ra n s fe r r ed b a c k to th e u se r .

' h e s e a r e a s f o l to w s t

byte l -- flaj byte , always 80H
b y te 2 - - c y l znd e r ad d re s s , 1o w o rd e r

b y te 3 - - cy l in d e r a d d r e s s , h ig h o rd e r

b y t e 4 - - s u r f a c e

b y t e 5 - - s e c t o r .
b y t e 6 - 8 - - b a c k w a rd p o in t e r

b y te 9 -1 1 - - fo rw a rd p o in te r
b y t e 1 2- 1 3 - - d a t a l e nq th , a lw a y s 2 0 0H .

b y t e 1 4- 1 7 - - f ile ID
b y t e 1 8 - 1 9 - - h e a d e r C R C

b y te 2 0- 2 4 - - ze ro

W R IT E W IT HO UT PRBCHECK (34H ) -- p e rfo rm s
e x ac t ly a s a w r i te re q u e s t , b u t s k ip s

th e c h e c k o f th e h e ad e r o f t h e

preceding sector. This permits
ln i t ia l fo rm a t t ing o f th e d is k a s w e l l

a s re p a i r o f a d am ag ed fo rm a t .

J

-  
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A P P E N D I X A

X-- RIO/ ZDO S/DFS ERROR CODES

R I O

C om p le t io n C o d e M e a n ing

4 0 In v a l id D r iv e N a m e
4 1 Inv a l id o r In ac t iv e D ev ic e

4 2 In v a l id U n it
4 3 M em o ry P ro te c t V io l a t io n

'

'  44 M iss ing o r Inv al id op e rand ls )

4 5 Sy s te m E r r o r
4 6 I l leg a l F il e N am e

-  
4 7 N o n -e x is t e n t C om m a n d

4 8 I l l eg a l F i le T y p e

4 9 P ro g r am  A b o r t

4A In s u f f ic ie n t y em o ry
4B M is s in g o r In v a l id P il e P ro p e r t ie s

4C I/O Error (IY-yvector)

zDOs/DFs

C o m p le t io n C o d e M e a n i ng

8 0 Op e r a t io n C om p le t e

8 1 D ire c t o rg F o rm a t E r r o r

8 2 S c r a t ch F ile C t e a ted
8 3 F ile N am e T r un c a te d
8 4 A t t r ib u te L is t T ru n c a ted

C 1 Inv al id Op erat ion (Req ue st )
C 2 D e v ic e Is N o t R e ad y

C 3 W r ite P ro te c t io n

C 4 Se c to r A d d te s s E t ro r

.  
C 5 Se e k E r r o r

C 6 D a t a T r an s f e r E r r o r
C 7 P il e N o t Po u n d

-  C 9 E n d o f F il e E r ro r

C A  P o in t e r C h e c k E t ro r

C B P ll e N o t O p e n

Ccwww qnit Already Active (Open)
C D A s s lg n B u f fe r F u l l

CB lnvllid Drive Specification
C F Log tc a l U n it Ta b le F u ll (:1 6 Op en )

*-> A-1



Should the bootstrap read from drive l fail to complete
fo r any reaso n (d isk e rro r or fa llure o f a req u ired cond it io n l :

the entire process will be repeatyd on drlye 0. Should it
also fail on drive 0, it will ajain try drlve 1, continuing
to al t e rn a t e b e tw e e n d r iv e s u n t &l th e c o n d tt fo n c o r re c t s

it se l f o r th e op e ra t o r t u rn s o f f th e d isk .

+

*

*
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A P P E N D I X B

< >  : Io  c o M Mh N o S YN T A X SU M K A R Y

N A M E PA RA M E T E R S R EF ER EN C E

ACT IVATE dev ice name (add tess ! 5 .l

A l l o c a te lo w b o und a ry h ig h b ou nd a ry 5 .2

bloz k size -

B r i e f 
5 . 3

C AT (m a tch string j T =typ e l P=p rop s l 5 .4

D=drivF 1 F=format l

v  

L=l ist ing d ispos ition l DATE re1 date

l CDKTE tF1 datel*

Close u l* 5 .5

Q O M P A RE f ile l f ile 2 5 .6

COPY f ile 1 file 2 (A l U l O l 5 .7

RL=rF cord lF ngtb l T=typ el*

CO PY .DISK (s d r iv e TO d d rive) (V J 5 .8

C O P Y SD f il e n am e 5 .9

DAT E Igymmdd l 5 .10

D EA C T IV A T E d ev ic e n em e 5 .1 1

D E A l lo c a te b lo c k ad d re s s b l o c k s i ze 5 .1 2

D e b ug 
5 .1 3

+ DB#INE tun it file n am e 1 un it 5 .14

dev ice nam% ) unit * l *)+

x  

(A I 0- I U l I l NF 1 NO J
DELETE (m atch string ( Txtype 1 5.15

Pop rop; l D=d rive ! Q=query l
DATB rel date l CDAT E rel datel*

DISK .FORMAT (S l D=d rtve l ID= 'd isk nam e l l 5 .16
Q=q ue ry l* -

k

&->  B-:



RENAME (old f lle new file ( 5.36
< >  d ev ice zd r iv e 1D= 'new d isk nam e 'j*

R E ST O R E T A B S f il e n am e 5 .3 7

S A V E T AB S f il e n am e 5 .3 8

SET (CH RDEL=C I L IN D EL=C à N DLLCT=n l 5 .39
SPEBD =nn I LFCNT=D l TABSIZE=n l

ECHO ON 1 ECHO OFe )
AUTO LF ON 1 AUTOLF OFP l
PROPERTIES OF file name TO p11st I

u  
TYPE OF file n am e Y O type 1
SUBT YPE OP fT le name TO sub type I
ENTRY PO INT OF Y ile nam e TO nn I
LOW ATD RBSS OF file- n am e TO 1
HIG; AooREss oF ftlF nane TO l
sTAck slzs oF fize nFme To nn l
aYTE EOCNT oF file-name TO nnl*

STATUS (0 11 ... 6 17) 5.40

V e rb o s e 5 .4 1

Xeq (* l nn lp arameter l istl) 5 .42

: e xp re s s io n 5 .4 3

*

*

- -
A  8-3
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D0 Duplicate Filef Dt
s k e t t e I D  E r r o r 

. . vD 1
5 2 In v a l id A t t r ib u t e s
D 3 D is k Is F u l l
5 4 F ile N o t Fo un d in P ro p e r D ire c t o ry

Re c o rd
D 5 B e g in n ing o f F ile E r r o r
5 6 P il e A l re ad y Op e n o n O th e r U n it
5 7 Inv a l id R e n am e to S c r a tc h F il e

D 8 F ile Locked (A ttemp t to Ch ange

A ttr ibu te sj
5 9 Inv a l id O p e n Req u e s t
D A In s u f f ic ie n t M em o ry fo r

A l lo c a t io n M ap s v

*

*

A-2



A P P E N D I X CU

R IO  S Y S T E M C O N S T A N T S

T h e fo l lo w in g a r e th e c u r r e n t v a l u e s o f R IO s ym b o à s .

I n s o m e c a s e s , h o w e v e r , a d d r e s s v a l u e s v a r y  f r o m t h o s e

l i st e d b e l ow . T o b e c e r t a in y o u a re u s in g tb e v a l u e s

a p p ro p r ia t e t o y o u r sy s t em , c h e c k t h e N O T E .T O .U S E R f ile

o n y o u r s y s t em d is k .

v  S ym b o l M C Z A d d r e s s ZD S Ad d r e s s

B R K F LG 1 3C D 0F C 4
B R K R T N  l 3C E 0F C 5

C H E D E L 1 3C C 0F C 3

C O N IB F 1 1 8 9 0D 8A

C ON IV C 1 2 9 3 OE C E
C O N O B F 1 1 0 3 09 0 4

CO N O V C 1 2 8 8 0E C 3
DA T E l 3A B 0F A 2
D E B U G OB F A OB F A

D I S K OB F D OB F D

E N T R Y 1 7D E l 3 D E

E R C O D E l 3B D  0F B 4

E X T R ET l 3B E 9F B 5

F L O P PY OB F D OB F D

I N I T T A L I ZA T IO N

C O M M A N D A R E A 1 8D F 1 4 D B

IN P T R 1 3 C 4 QF B B

IN T E R R D P T  V E C T O R 1 3 0 0 0 F 0 0

L IN D E L l 3C B 0F C 2

M E M M G R 1 4 0 9 1 0 9 9
*

N U L LC T 1 3C 8 OF B F

O U T P T R 1 3C 6 OF B D '

w  
P R O M P T 1 3C A  OF C I

P C O N 0B E 8 OB E E

S Y S F L G  1 4 0 E l 0 O E

S Y S T E M 1 4 0 3 1 00 3

S Y S T E M  R E E N T R Y

P O IN T 1 4 0 0 1 0 0 0

&-> C-1



D I S K .R E PA IR D F S d r iv e n um b e r l ev e l n um b e r 5 .1 7

DISK .STATUS (0 11 ... 6 17 1 5 .18

D I S P LA Y 5 .1 9

DO comm and file Ip arametet list) 5.20

DUMP file nam e (m In1) 5.21

E C H O s t r in g 5 .2 2

E RRO R Ie rro r cod e t*l 5 .23 .

E R RO R S 5 .2 4

+

E X T R A C T f il e n am e 5 .2 5

P o rc e c om m a nd p a r am e t e r l i s t 5 .2 6

FORMAT (S 1 D=d rive I ID= dd isk nam e ' I 5 .27
Q =q ue ry l*

HELP (key word l*l* 5 .28

IMAGE f ile nam e (f irst loca t ion 5 .29
last-locationl+ TB=entry point) .

.
z

IRL=F eco rd leng th ) (ST= stack s ize)

In it ial ize Idev ice n am e l Ip a ram eter l ist l) 5 .30

L A D T 5 . 3 1

MASTER (dev ice name l 5.32

MOV E (m a tcb s tr ing I T =typ e 1 P=p rop s l 5 .33
F=form-at I D=dest ination dev ice 1

-  @S=sou rce dev ice 1

L=listin; disposition 1 Q=query I
DATE re1 Y ate I CDATE rel date l* .
t io n j Q =g ue ry I DATE re1 d ate l CDA TE
re 1 d ate l*

P A U S E 5 . 3 4

R e le a s e 5 .3 5

B-2 > -

J
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A P P E N D I X D

U

C O N V E R T IN G  F I L E S T O  R I O  F O R M A T

F ile s w h ich h av e b e e n c re a ted b y M C Z o r ZD S 2 .l Sy s t em

so ftw are (he rea fte r re fe rence is m ade on ly to O S 2 .1) a re
n o t c om p a t ib l e w i th R IO f o rm a t . F il e c o nv e r s io n c a n b e

e ffe c ted in tw o w a y s : a s e r ie s o f R IO c om m a nd s c a n c o nv e r t

one or more files e or a Zilog utiltty program can b: used
* w h ic h c o nv e r t s a l 1 f ile s o n a g iv e n d is ke t t e . In e lth e r

case e the conversion is non-destructive y thlt is, the
c o nv e rted f il e alw a y s re s id e s o n a se c o nd d isk , l e av ing th e

o O S 2 .1 ty p e d is k un a f fe c ted .

To manuallï convert one or more files to RIO format, enter
th e fo l low zn g c om m and seq ue n c e :

%ACT IVAT E $ZDO S I lAc t tv ate s the O S 2 .1 ZDO S em u lato t
%C O P Y , iL o a d , b u t d o n o t e x e c u te , C O P Y

At this point, the diskette containinj the file or files
< .  t o b e c o n v e r t ed is in s e r te d in o n e d r lv e an d th e fo tm a t t e d

R IO d is k e t te o n w h ic h th e c o nv e r ted f il e is to te s id e is
in s e rt e d in a n o th e r . F o r th is e x am p l e , d r iv e 2 h a s th e R IO

d is ke t te , a n d d r iv e 0 h a s th e O S 2 .l ty p e d i sk e t te .

%T ;I $ZDOSI iln itialize the d isk allocation aaps

%XEQ * SZDOSI IO/TEMP .S Z/TEMP .S

T h e a b o v e tw o c om m a nd s m a y b e r ep e a t e d a s n e c e s s a ry . T h e

. IN IT IA L I Z E c om m a n d n e e d b e e x e c u t e d o n ly w h e n t b e d is k e t t e s

are changed . The last command causes execution of the last
load ed file , wh ich in th is case ïs CO PY . (If a fo rm atted

*  R IO d is k w a s in d r iv e 0 w ith th e C O P Y c om m a nd o n it , th e

use r can a lte rna t iv e ly en te t 'CO PY . .!.) Th e f irst
p a ram e te r is th e so u r c e f i le n am e ; n o t e th a t it w il l a lw ay s

be qualified w ith 'SZDOSI ' ind icat ing that th: OS 2 !1 ZDOS
em ul a to r (ZD O S I ) is th e d ev ice on wh ich th e f tle e x lsts .
T h e se co nd p a ram e te r is th e d e s t in a t io n f i le n am e , w h ic h
d o e s n o t h a v e t o b e th e sam e a s tb e s o u tc e f il e n am e l it m a y

< -  u-1



A P P E N D I X E

Q .  A L T E R IN G  D E F A U L T  R IO

The file OS conta fns the res ident RIO p rog rams plus thy
d e fa ul t sy s tem c o n so le d r iv e r . A l t e ring th e f ile c o n s ls t s

o f G E T t ing O S f rom  th e 3 : M o n i to r , m a k in g t h e d e s i red
m od i f ic a t io n s a nd SA v in g it . T h e e x a m p le s w il l u s e MC Z

ad d re s se s ; fo t ZD S a d d re s s e s , re fe r to A p p e nd ix C .

E x am p l e 1 : MO D IF Y S Y ST EM F LA G T O IN H IB IT E XT E R N A L
I N IT I A L I Z A T IO N

%SET PROPERTIES OF 0/OS TO * lremove w rite pro tection
f r o m  f i l e O S

G

%D le n t e r 3 K M o n it o r D e b ug g e r

>GET O/OS iload file OS from drive O
>D l 4 0 E id isp l a y a n d m o d i fy S Y S F LG

l4 0E 04 0 Q ltu rn o f f EXT ERNA L
IN IT IA L I ZA T IO N F L A G

>SAV 0/OS 1400 2BFF E=17DE RL=400
i s a v e n e w  O S

>O S ib o o t s t r a p n ew  O S

R IO

%SET PROPERTIES OF 0/OS to SW irestore p rotection to file O S

A w

E x am p le 2 : M O D IF Y S Y S T E M E XT E RN A L IN IT IA L I ZA T IO N C O M MA N D A R E A

TO EXECUTE T HE COMMAN D 'BAS IC ' (ON LY ) 0N EXT ERNAL
I N I T I A L I Z A T IO N

%SET PROPERT IES OF O/OS TO * irem ove write p rotection
%D ie n te r 3K M o n ito r D eb ug g e r

>G ET 0/O S iload file O S from d rive 0
>D 14 0E it u rn o n e x te rn a l in it ia l iza t io n

. f l ag

14 0E 0 0 4 Q
7D l8 D F id isp la y a n d o p e n in it ia l i za t io n

m e s s a g e a r e a

18D F 4 4 4 2 ic h a ng e to 'B '

1 8E 0 4F 4 1 ; 'A '

18E l 2 0 5 3 ; 'S '
1 8E 2 3 0 4 9 7 '1 9

1 8E 3 2F 4 3 ; 'C '

V .> E-1



U

A P P E N D I X  F

I/O REQUEST VECTOR FORMAT

a nd

I/O REQOEST CODES

*  

I/0 Request Vector Format

B y t e C o n t e n t s
*

û L o g ic a l D n it N um b e r

l Req u e s t Co d e

2 - 3 D a t a T r a n s fe r A d d r e s s

4 - 5 D a t a Le n g t h

6 - 7 C o m p l e t io n A d d r e s s

8 - 9 E r r o r R e t u rn A d d re s s

A  C o m p l e t io n C o d e

B -C Sup p lem e n t a l P a ram e te r
V e c to r A d d r e s s

< >

ZDOS/DFS Supp lemental Parameter Vector

0 F lag By te (A SS IGN I .
ope n Typ e (O PEN )

l D r iv e D e s ig n a t io n

2 P il e N am e Le ng th

3 F il e N am e

+

I/O Request Codes

0 In it ia l ize

2 A s s ig n

4 O p e n
6 C l o s e

8 R e w in d

A  R e a d B in a ry

*

A- x F-1

l



or m ay not be qual if ied w ith 'SZDOS ' as long as ZDOS is the
m a s t e r d ev tc e .

A f te r f ile c o nv e r s io n and v e r if ic a t io n o f c o nv e r s io n
is c o n c l ud e d f th e fo l low ing c om m a n d w il l f re e th e
m em o ry o c c up le d b y  Z DO S I .

%DEACT IVAT E $ZDO S I iRem ov e ZDOS I from Ac t ive D ev ice T ab le

A l t e rn a t iv e ly , a l 1 f ile s o n a d i sk e t te m ay b e c o n v e r te d

u s in g th e u t il ity p ro g r am C O N V E RT . Ex e c u t io n o f th a t

c om n and re s u l t s in th e p rom p t m e s s ag e , .

IN SERT D IS KS (O LD D ISK IN DR IV E 2 , FO RMATT ED R IO D ISK
IN DR IV E 0) .
TYPE RETURN (OR fQ l TO TERM IN RT E )

T h e O S 2 .l d is k e t t e is in se r ted in to d r iv e 2 a nd th e R IO

d is ke t t e is in s e r te d in to d r fv e 0 , a f te r w h ic h c a r r ia g e

te tu rn (o r 'Q ' t o ab o rt) is en te ted . Th e n am es o f th e
n ew R I0 f ile s w il l b e t h e O S 2 .1 ty p e n am e c o n c a t e n a te d

w i th th e f ile typ e a s an e x te n s io n . Po r e x am p l e
, th e 'C '

ty p e f il e 'A B C ' w o u ld b e n am e d 'AB C .C ' o n th e R IO d is ke t te .
T h e re is n o p r o v is io n t o re n am e f ile s a s t h e y a re c o n v e r t ed .

A f t e r a 1 l f i l e s o n th e O S 2 .1 d is k e t te a re c o n v e r t ed , t h e 
. . /

p r om p t m e s sa g e is re p e a t e d , a t w h ic h t im e d is k e t te s m a y

b e ch a n g e d .

œ

D-2

. - M



X w

A P P E N D I X G

P A O G R N M  E X A M P L E S

Po l low inq a re sam p l e p r og ram s wh ich th e u s e r ls e n c o u rag ed

to ed it . a s sem b le # l in k # an d e xe c u te . Th e y il l u s t ra te

som e o f the co nc ep t s in t rod uc ed in p re v io us s e c t ion s ,
includ ing con sole 1/O z p aram eter stt ing P rocess ing : and

. ç j. y e y yo .
In e ac h c a s e th e fo l l ow ing c om m a nd s m ay b e u s ed to ed it :

v a s sem b le , and l in k th e ex am p le p ro g r am :

%E D IT  f il e n am e .S ) inv o ke th e ed ito r
B D IT 1 .6 ith e f i1e d o e s n o t a l re a d y

N EW  F IL E l e x is t , s o it is c re a ted

IN PDT ied ito r a ut om a t ic a l ly e n te r s

; in p u t m od e

'

sw  
AQD IT%ASH f ilename (X # ) assemble (w/cross ref erence option)

A S M 5 .7
PA S S 1 C O M P LET E
0 â S S E M B L Y E R R O R S

A S S E M B L Y  C O M P L E T E
%LIN K $=4400 PRINT land link

L IN K 1 . 5
L IN K  C O X P L ET E

t

+

A 1 1 sy stem  ad d re s se s a re g iv e n fo r M C Z . Re fe r to

*  

A p p e n d ix C f o r ZD S e q u iv a le n t s .

*

A w - 
G-1



18E 4 4F ûD Q ic arr iag e re tu tn and q u it

JSA V 0/O S 1400 2BFF E=17D E RL=400
is av e n ew O S x-z

>OS ibootstrappinj at this point
w il l te s u l t in e x e c u t io n

o f th e f il e B A S I C

*

*

E-2 x-A

v œ



U

S Y M B O L V A L M  D E F N  R E F S

A V L U N 0 0 0 8 R 1 1

A V R CQ 00 9 9 R 1 2
CO N O U T 0 0 0 2 24 1 1
L K SG 0 0 24 30 1 5

M SG û 0 1 3 R 2 8 1 3 3 0
S Y S T E M 1 4 0 3 2 3 6
W R T L IN 0 0 1 0 2 5 1 2

U

*

N 1

>
< w

N
N

kw  G-3



C Read Liqe
E W r i t e B ln a r y 

. . z1 0 W
r it e L in e

1 2 W r i te C u r re n t

14 W r it e D ir e c t

1 6 D e l e t e

18 D e le t e R e m a in ing
IA E t a s e F il e

IC R e ad a n d D e le t e

I E R e a d C u r r e n t

2 0 R e ad P r ev io u s

2 2 R e ad D ir e c t

2 4 S k ip Fo rw a rd

2 6 S k ip B a c kw a rd -

2 8 S k ip t o E n d

2A R e n am e

2C Up d a t e *

2E S e t A t t r ib u t e s

30 Q u e ry A t t r ib u t e s e

4 0 R e a d S ta t u s

4 2 W r it e S t a t u s

4 4 D e ac t iv a te
1

$ QVG ' Q
7F - G- W

<

*

*

F-2 w-z



Q >

L 0 C O B J C O D E M S T M T  SO U R C E ST AT S M EN T  A S h 5 .7

4 5 ZA D D R B S S

0 0 3 4 0 0 0 0 4 6 A V E RA : D E FW  0 2B R RO P R ET U RN A D D R E S S

0 0 3 6 0 0 4 7 A V C C : D E PB 0 ;C OM P L ET IO N C O D E
4 8

4 9

50 SYSTEM : EQU 140 3H ;SYSTE: ENT R; PO INT
5 1 C O N O D T ) E Q P 2 ;CO N SO L E O U T PUT UN IT
5 2 W R T L IN : EQ U 10H ;W R IT E L IN E R EQ U EST

- 5 3 ;CO D E

5 4 IN P T R : E Q 0 1 3C 48 ;PA RA M ET ER L IST PO IN T E R
5 5

u  0 0 37 5 6 B P F F E R : D E F S 8 0
5 7 EN D

C RO S S R E F E R EN C E B X A M P L E Z .M C Z

S Y M B O L V A L M  D E F N  R E F S

AD D C H R 0 0 1 6 R 23 1 3 1 5
A V C C 0 0 3 6 R 4 7

A V C RA 0 0 3 2 R 4 4

A V D L 0 0 3 0 R 4 3 3 1

A V D T A Q 0 28 R 4 2
V - - A V E C 0 0 2C R 3 9 3 3

A V E R A 0 0 3 4 R 4 6

A V L U N 0 0 2C R 4 0

A V R E Q 0 0 2D R 4 1
B U F F E R 0 0 3 7 R 5 6 7 4 2

C O N O UT 0 0 0 2 5 1 4 0
IN P Q R 1 3C 4 5 4 5

S C A N 0 0 0 9 R 1 0 1 8

S Y S T E M 1 4 0 3 5 0 3 4

W R T L IN 0 0 1 0 5 2 4 1

e

k-
- x G-s



ï

E XA M P L E I . M C Z

L O C O B J C O D E M ST M T S O U R C E S T A T E K EN T A S M 5 . 7

1 ; E X A M P L E l - - M A K E A S Y S T C M C A L L T O P B IN T A  M E S SA G E

2

3
4

0000 FD 210800 R 5 LD IY , AVEC ; IY -> I/O VECTOR .
0 0 0 4 C D 0 3l4 6 C A L L S Y ST E M
0 0 0 7 C 9 7 R ET

8

9 +

l 0 A V E C :

0 0 0 8 0 2 1 1 A V L U N : D E F B C O N O Q T ; L O G IC A L UN IT N U M B E R

0 0 0 9 1 0 1 2 A V RE Q : D E F B W BT L IN ; R E Q O E ST CO D E
00 0A l 3 0 0 R 13 A V D T A : D E FW M SG ; D A T A T RA N S F ER

1 4 ; A D D R B S S

0 0 0C 2 4 0 0 1 5 A V D L : D E FW  L M S G ; B Y T E C O U N T

0 0 0 E 0 0 0 0 l 6 A V C R A : D E FW  0 ; C O M P L ET IO N R ET P R N

1 7 ; A D D R E S S

0 0 1 0 0 0 0 Q 1 8 A V E RA : D E FW  0 ; E R R O R R ET U R N A D D R E S S

0 0 1 2 0 0 1 9 A V C C Z D E FB 0 ; C O M P LET IO N CO D E

2 0

21 ; EQ U A T E S AN D CO N S T AN T S 
.

. . . >2 2

23 SY ST EM : EQU 1403H ; SYST EM ENT RY PO INT
2 4 CO NO U T : EQ O 2 ; C O N S O L E O U T PUT UN IT
2 5 W RT L IN : E Q U l 0H 2 W R IT E L IN E R EQ U ES T
2 6 ; C O D E

2 7

00 1 3 4 5 4E 4F 5 2 2 8 M SG : D E F M 'E N O RM O P S C H A NG ES A T TH E LA ST M IN UT E '

00 3 6 OD 2 9 D E F B 0D H

30 LMSG : DQU $-M SG
3 1

3 2 E N D
+

C R O S S R E P E R EN C E E X A M P L E I .M C Z *

S Y M B O L V A L M  D E F N R E P S

@A V C C 0 0 1 2 R 1 9

A V C R A 0 0 0E R 1 6

A V D L 0 0 0C R  1 5

A V D T A 0 0 0A  R 1 3

A V E C 0 0 0 8 R  1 0 5

A V E R A 0 0 1 0 R 1 8

G-2 x.x



kw

Loc oBJ CODE M STMT SOURCE STAT EMENT ASM 5 .t

0041 225101 R 4 5 LD (AV DTA I ,HL
0 0 4 4 2 1 0 1 0 0 4 6 L D H L ,L A S V

0047 225301 R 47 LD (AVDL I ,HL
0 0 4A c D 0 31 4 4 8 CA L L S Y ST E M

0045 3A 5901 R 49 LD A ,IAVC C ) ;COMPLET IO N CO DE
0 0 5 0 c 8 7 7 5 0 B IT 6 :A  ;E R R O R S ?

: 0 5 2 c 2/ 7 0 0 R 51 JP N Z ,E R RO R
5 2

- 5 3

54 IF T L E I S O P E N T E S T F I L E T Y P E , C O P Y T O S Y S L S T

5 5

-  56

0055 3A 7F0 l R 57 LD A A IASVFT ) ;P ILE TYPE
0 0 5 8 E 6e 0 5 8 AN D OF OH ;ST R IP SU BT YP E
0 0 5A F E 2 0 5 9 C P A S C I I IB E T T E R B E A S C I I

0 0 5C 2 8 0 8 6 0 J R Z ,P R T I O O

0 0 5E 3E 4 8 6 1 L D A ,IL LFT ;O R IL L EG A L F IL E T Y P E

0060 3285 13 62 LD (ERCO DE I :A
0 0 6 3 C 3P 9 0 0 R 6 3 J P C LO S E F

6 4

6 5
6 6 ;F I L E I S O F T Y P E A S C I I

67
6 %

kw - 69 PR T I O O :

0 0 6 6 3E 0 0 7 G LD A #0 ;A L LO C AT E

0 0 68 2 10 00 0 7 1 LD H L ,O
0 0 68 I IF F F F 7 2 LD D E #- l ;LO C AT E LON G E ST B U P F ER

0 0 6E O IF F F F 7 3 L D B C ,- I

0 0 7 1 C D û 9 l 4 7 4 C A L L M E M M G R
0 0 7 4 0E 0 0 7 5 L D C ,0

0 0 7 6 7 8 7 6 L D A #B
0 7 7 AN D 0F 0H ;S E E I F A V A ILA B LE0 0 7 7 E 6F

7: ;SV K C E 4 = I G G GH

0 0 7 9 2 0 0 9 7 9 J R  N Z ,G ET IT lIF S 0 , A LL O C A T E

.  
8 0 ;I T

0 0 78 C D F 90 0 R 8 1 CA L L C LO S EF

0 0 7E 3E 4A $ 2 L D A ,IN S M E M IO T H E RW I S E , O UT P UT
8 3 ;IN S U F F . M E M . B PRO R ,

*

84 ;C LO S E F IL E A N D
8 5 ;R ET S RN

0080 328D 13 8 6 LD (ERCO D E I rA
0 0 8 3 C 9 8 7 RBT

0 0 8 4 4 7 8 8 G E T IT : L D B ,A

0 0 8 5 A F 8 9 X 0 R A

0 0 8 6 C D 0 9 1 4 9 0 C A L L R EM K G R
0089 2248 01 R 91 LD (BUPF ER IAHL ;SAV E BEG INN ING

kx
- x  G-7

$



E X A M P L E Z .M C Z
LO C O B J C O D E M S T K T  B O U R C E S T A T C X E N T A S M  5 .7

l ; E XA M P L E 2 - - - M A I4E A S Y S T E M C A L L T O C O P Y T H E P A R A I;E T E R

2 ; S T R IN G  T O  CO NO OT

3 ;

4
Q000 2A C4 l 3 5 LD H L , (INPTR ) ;ADD RESS O F TH E

6 ; P A R A M B T E R L IS T *

0 0 0 3 1 1 3 7 0 0 R 7 L D D E , B U F P Q R IM O V E P A R A M ET E R L IS T

8 2 INT O B U F FE R

0 0 0 6 01 0 0 0 0 9 L D B C , 0 ; IIE E P A C HA RA C T E P CO UN T .
0 0 0 9 78 1 0 SC A N : L D A , (H L ) IN B XT C iIA RA C T E R IN

1 1 ;P A R A M E T E R S T R I NG

0 9 0A F E 3B l 2 C P ' ) ' ) T E ST F0 R EN D

0 0 0C 2 8 0 8 1 3 J R  Z ,A D DC H R

OD 1 4 C P 0D i10 0 0E FE

0 0l O 28 0 4 1 5 J 9 Z ê A D DC H R
00 1 2 E D A O 1 6 LD I ;M O V D C HA RA CT E R AN D IN C

1 7 ) P O IN T E R S

0 0 1 4 1 8 F 3 1.8 J R SC A N

1.9
0 0 l 6 B B 2 0 A D DC H R : E X D E , H L
0017 3605 21 LD (!4L ) rQDH ;COU LD H AVE B EEN 3k 9 ; '
9019 0B 22 DEC BC ....W

23
0 01A 7 9 2 4 L D A y C ;G E T S T R ING L EN G T H

0 0 IB 2F 2 5 C P L

O û IC 4? 2 6 L D C ,A
0 0 1D 2P 2 7 C P L

0 0 1E 4 7 28 L D B , A
2 9 IN C B C0 0 IF 0 3

3 0
0020 :D 4 33000 R 31 LD (AVD L ) , BC ; DA TA LENGT H

3 2

0 0 2 4 F D 2 l 2C 0 0 R 3 3 LD  I Y , AV E C .
0 0 2 8 C D 0 3 1 4 3 4 C A L L S Y S T E M ;M A K E T i1E S Y S T E M C A L L

3 5 ;T O W B IT E IT

0 0 28 C 9 3 6 R E T .

37

3 8

3 9 A V E C :
0 0 2C 0 2 4 0 A V L UN : D E F B CO N O UT ;C O N S O L E O UT P U T

00 2D 1 0 4 1 A V RE Q : D E FB W R T L IN ;W R IT E L IN E
0 0 2E 3 70 0 R 4 2 A V D T A : D E FW  B U F F E R ; D A T A T R A N S F E R A D D R ES S

0 0 3 0 0 0 0 0 4 3 A V D L : D E FW 0 CD AT A LEN G T H

0 0 32 00 0 0 4 4 A V C RA ) D E FW  0 ;C O M P L ET IO N R ET U R N

G-4 x..W

l



, 

L O C O B J C O D E M ST M T SO P R C E ST A T E M E N T A S M 5 .7

P OC B F l 1 39 P O P A F ;R EST O R E R EA D

l 4 0 ;C O M P L E T IO N C O D E

OOC C FEC 9 & 4 l C P EO F ;D ID LA ST R EA D R EQ U E ST
l 4 2 ;R E A C H EN D O F F IL E ?

O9C E 23 29 1 43 JR 3 ,CL O S E P
1 4 4

l 4 5

00D 0 3A 5901 R l46 L9 A ,IAVCC ) ;HA S W RITTEN
-  l 4 7 ;S U C C E S S F U L L Y ?

00 D 3 C B 7 7 1 4 8 B IT 6 #A

0 0D 5 2 8C 0 1 4 9 J R Z ,R EA D
l 50

1 5 l

1 52 ;A N ER R O R HA S O C C IJR R E D , P R IN T

1 5 3 ;M E S SA G E , C LO S E F I L E , A N D  R ET U R N

l 54

l 5 5

0 0D 7 3E 0E l 5 6 R R RO R : LD ,A W RT B IN IW R JT E B IN A R Y

00D 9 325001 R 1 57 LD (A V REQ ) :A
O QD C 3E 0 2 l 5 8 LD  A  rCO N O tIT 2T 0 C O N S O L E O U T PU T  U N IT

0DE 324e01 R l59 LD (AVLUN ) A0
00El 214801 R l60 LD HL , EMSGI ;CONVBRT ERROR CODE TO

l 6 l ;A SC I I

00E 4 3A 5901 R l62 LD A t (AVCC )
û ûE 7 C D 24 0 l R l 6 3 C A L L B TO H E XA.

1 6 4

O CEA 2 1 3E : 1 R l 6 5 LD H L rE M SG ;PR IN T M E S SA G E

slcl R 166 LD (AVDTA ) HLq ûEo 22
00e0 210D00 l67 LD HL,LEMSI

l68 LD (AkDL I,HL0:e3 225301 R
0 0F 6 c D 0 3l 4 l6 9 C A L L S Y ST E M

l 7 n

l7 l
0 0: 9 3E 0 6 l 7 2 C L O S E F ; LD A ,C LO S E ;C L O S E F IL B

l73 LD (AVREQ I ,AOnFB 325001 R
o oe E 3 E 0 4 l 7 4 L D A ,4 ;O N U N I T FO P R

*  

0l0û 324e01 R l75 LD (XVLUN IAA
c 1 0 3 2 1 0 0 0 0 l 7 6 LD H L .0
0106 225101 R l77 LD (AQDTA I:BL ;DON 'T DPDATE

* l 7 8 ;D E S C R I PT O R R E C O R D

0109 225301 R l79 LD (AV DL I ,HL
010c 225A 01 R I80 LD (AV SV P I AHL
0 l 0e c 5 0 3 14 l8 l CA L L SY ST E M

1 8 2

l 8 3 ;D E A L L D C AT E T H E

l 8 4 ;A L LO C A T ED S P A C E

l 8 5

< . , G-9



E X A M P L E 3 .M C Z

L0 C O B J C O D E M  ST K T SO U R C E ST A T E M E N T A S M  5 .7

l PP RO G RA M 3 -- P R IN T - - C O P Y A N A S C I I F IL E T O S Y S LST
2 ;

3 )
4 ;

5

6 -

7 ;M A K E A  S Y S T E M  C A L L T O F O R M A T S U P P L E M EN T A L P A RA X E T E F

8 ;V E C T O R

9 .

00 0 0 3E 0 2 1 0 L D A :A S S IGN ;A S S IGN R E Q U E ST

000 2 3250 0 l R 11 LD (AVREQ ) , A
0 0 0 5 3E 0 4 1 2 L D A , 4 ;O N UN IT 4

0007 324F0 1 R 1 3 LD (AVLUN ) # A
û û û h A F 1 4 X O R  A '

0 00B 32 5C 0 l R l 5 LD (S PVF B ) y A
000E 2AC 4l 3 16 LD HL , ( INPTR) ; PARAMETER STRING

1 7 ;A D D R R S S

0011 225101 R 18 LD (AVDTA ) ,HL
0 0 1 4 2 1 5C 0 1 R  1 9 L D H L , S P V  ; - 7 S U P P L B H EN T A L

2 0 ; P A R A M E T E R V E C T O R

0017 22 5A0 1 R 21 LD (AVSV P ) #HL
0 0 1A 2 1 0 0 0 0 2 2 L D H L , 0 ;C L BA R ER RO R R E T U RN '....-./

2 3 ;A D D R ES S

00 ID 225701 R 24 LD (AV ERA ) ê RL ;POR NO RMA L ERROR
2 5 ; R E T U R N

0 0 2 0 F D 2 1 4 F 0 1 R 2 6 L D IY , A V E C

2 7 CA L L S Y ST E M0 0 2 4 C D 0 3 l 4

0027 3A 5901 R 28 LD A , (AVCC ) ;COM PLET ION CODE
0 0 2A C B 77 2 9 B IT 6 , A ; E R R Q R

0 0 2C C 2D 7 0 0 R 3 0 J P N Z PE RR O R
3 1

3 2
3 3 IO P EN T H E F I L E A N D T E ST F I L E T Y P E .

3 4

3 5
90 29 3E 0 4 3 6 L D A ,O P EN TO PEN R EQD E ST w

AVREQ ) A0031 325001 R 37 LD (
0034 3E00 38 LD A ,OPNIN; IFOR INPUT

9 LD (SPVOR ) ,A0036 325C01 R 3
0 0 3 9 3E FF 4 0 LD A , - 1 ;UN IT PR EV IO U S LY

- 4 1 ZA S S IG N E D

00 3B 325E01 R 42 LD ( SPVPN L) ,A
00 3E 21 7F 0 1 R 4 3 L D H L , A SV FT ; R EQ U EST SO M E O F T H E

4 4 ;D E S C R I PT O R R E C O R D

I
G-6 x--/



l
U

LO C O B J C O D E M S T M T SO O R C E S T A T E K E N T A S M 5 .7

2 3 3

234 R D B IN : EQ U 0A B IR EA D B IN A RY

235 W RTB IN : EQU ûEH ZW RITE B IN ARY
236 W RTLIN : EQU 10H ;W RIT E LINE
2 3 7 A S S IGN : EQ U 2 ;A S S IGN
2 38 O P EN : EQ U 4 IO P EN
2 3 9 C LO S E : EQ D 6 ;C LO S E

.  2 4 0

2 4 1 O PN IN P : EQ U Q ;O P EN T Y P E : O P EN FO R
24 2 IIN P U T

24 3 EO F : EQ U 0C 9H ;EO F ER RO R C O D E
* 2 4 4 IL LFT : E Q U 4 8H ;R IO S RRO R CO D B -

2 4 5 ;IL L E G A L F I L C T Y P E

24 6 IN SM EM : EQU 4AH ;RIO ERROR CODE -
24 7 ;IN S U F F IC I EN T M EMO R Y

24 8 A SC II : EQU 20H ;A SC II FILE TYPE
2 4 9
2 5 0

2 5 l ;R IO A D D R E S S E S

2 5 2

2 5 3 IN PT R : EQU 1 3C 4: ;PA RA K ET ER ST R IN G
2 5 4 ;P O IN T E R

2 5 5 E R CO D E : E Q U 1 3B D H ;E R RO R CO D E LO C A T ION

V w- 256 SYSTEM : EQU 140 3H ISYSTEM CALL ADDRESS
257 MEMMGR Z EQU 1409H ;M EMORY MANAG ER ADDR ESS
2 5 8

213E 492F4F 2û 259 EMSG : DEFM '1/0 ERROR '
0 14 8 2 6 0 E M S GN : D B P S 2

0 14A OD 2 6 l D E P B 0 D H ;A D D A CA P R IA G E RE T P RN

262 LEMSG : EQD S-EMSG
2 6 3

014B 0000 264 BUFFER : DEFW 0 ;READ/WRITE BUFFER
û 1 4D 2 6 5 B U F S I Z : D B F S 2

2 6 6

26 7 A V EC )

* 0 1 41 2 6 8 A V L U N : D E P S l ;L O G I C A L U N IT N D M B E R

0150 26 9 AV REQ I DEF S l ;REQP EST CODE
0 1 5 1 2 7 0 A V D T A : D E F S 2 ;D A T A T R A X S F E R A D D R E S S

* 0 1 5 3 27 l A V D L Z D E P S 2 ID A T A L E N GT H
0 1 5 5 2 7 2 A V C R A : D E F S 2 ;C O M P L E T IO N R E T U R N

2 7 3 ;A D D R E S S

0 1 57 27 4 A V E RA : D E F S 2 ;E R RO R R ET V R N A DD R E S S
0 1 5 9 2 7 5 A V C C Z D E F S l ZC O M P L E T IO N C O D E

0 1 5A 2 7 6 A V S V P : D E F S 2 ;S U P P L E M EN T A L P A R A M E T E R

2 7 7 ;V E C T O R  P O IN T E R

2 78

2 7 9 S PV : ;T H E S U P P L E M EN T A L

V -x q
. j1

1

I

I

I



N

L O C O B J C O D E M ST K T SO U R C E S T A T E M EN T A S M 5 .7

9 2 ;A D D R E SS

008C E5 4345 01 R 9 3 LD (BUFSIZI :BC ;SAVE S IZE OF BUFFER
9 4

0090 225101 R 9 5 LD (AV DTA I ,HL ;IN IT IAL IZE DA TA
9 6 ;T R A N S F E R A D D R E S S

00 93 ED 4 35301 R 97 LD (AVD L I :BC ;LOA D B UFFER SIZE
9 8

9 9

l 0 0 IR E A D N E X T B U F F E R LO A D  *

1 û l

1 0 2

00 9 7 3E 0A 1 û 3 R EA D : LD A AR D B IN ;R EA D B IN A RY .

0099 32 5001 R l04 LD (AVREQ IAA
0 0 9C 3 E 0 4 l 0 5 L D A ,4 ;P R O M U N IT 4

00 9E 324F01 R l06 LD (AVLUN I,A
0 0A l P D 2 14F 0 1 R 1 û 7 L D IY #A V MC

0 0A 5 C D û 3l 4 1 0 8 CA L L S Y ST E M

00A 8 3A 5901 R l09 LD A ,IAVCC ) IREAD ERROR?
O OA B C 8 7 7 l l 0 B IT 6 ,A

0 0A D 2 8 08 1 ll J R  Z #W R IT E

O OA F P E C 9 1 l 2 C P E O F ;Y E S , H A S IT A N EN D

l l 3 ;O F F I L E ?

0 OB 1 2 0 24 1 l 4 J R N Z ,E R RO R

008 3 2A 530 1 R ll5 LD HL # IAV D L )
00B6 7C 1l6 LD A ,H ;YES : ANY DATA w-v

ll 7 ;T RA N S F ER R ED ?

0 OB 7 B 5 1 1 8 O R L

0 0B 8 28 3F l 19 J R  Z ,C LO S E F ;1 F N O T , C LO S E F IL E
1 2 0

1 2 l

l2 2 ;W R IT E A B U F F E R LO AD T O SY S LS T

l 2 3

l 2 4

O OB A 3E 0 E l 2 5 W R IT E : L D A ,W RT B I M ;W R IT E B IN A R Y

O OBC 325001 R l26 LD (AVREQ I4A
O OB F 3E 0 3 1 2 7 L D A ,SY S L ST )ON SY S L ST w

0 0Cl 32 4F03 R 128 LD (AVLDN I,A
0 0C 4 3A 590 1 R 1 29 LD A ,IAVC C ) ;SAV E COKP LET ION CODE
û 0C 7 F 5 1 3G PU SH A F .

l 31
1 3 2 ;DA TA T RA N S F E R A D D R ES S

l 3 3 ZA N D D A T A L EN G T H W CR P

l 3 4 ;S ET B Y T H E R EA D
1 3 5 ;O PE RA T IO N
l 3 6

0 OC 8 C D 0 3 l 4 1 3 7 C A L L SY ST E M

l38

G-8 w-z
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S Y M B O L V A L K D B FN R E F S

HB T H EX 0 1 3 2 R 2 1 7 2 0 5 2 0 9

I L L F T 0 0 4 8 2 4 4 6 1

IN P T R 1 3C 4 2 5 3 1 6
IN SM EM 9 9 4A 24 6 8 2

LA SV  0 0 0 1 29 3 4 6
LE M SG  0 0 0D  26 2 1 6 7

M EM M G R 1 4 0 9 2 5 7 74 90 l 9l
O P EN 0 00 4 2 38 36

.  O PN IN P 00 0 0 24 l 3 8
P R T I O O 0 0 6 6 R  69 60

R D B IN 0 0 0A 2 3 4 l 0 3

R E A D 0 0 9 7 R  1 0 3 1 4 9

* S PV  0 1 5C R 2 7 9 1 9

S PV D RV 0 l 5D R 28 4

S PV F B 0 l 5C R 2 8 2 1 5

S PV FN 0 1 5F R 2 8 6
S PV FN L 0 1 5E R 2 8 5 4 2

S PV O R 0 1 5C R  2 8 l 39

S Y S L ST 0 0 0 3 2 28 1 2 7
S Y S T E M 1 4 : 3 2 5 6 27 4 8 l 0 8 l 3 7 l 6 9 1 8 l

W R IT E 0 0BA R 1 2 5 1 1 1

W RT B IN 0 00E 2 3 5 l 2 5 l 5 6

W R T L IN 0 0 1 0 2 3 6

kw

*

Aw x G-13



LO C O B J CO D E M ST M T SO U R C E S T A T E M EN T A SM 5 .7

0112 2A 48 01 R 186 LD HL , IBUPFER )
0 1 1 5 7C l8 7 L D A ,H CW A S B D E F E R A L LO CAT E D ?

0 11 6 8 4 l 8 8 O R H
9 1 17 3E û 1 l8 9 LD A ,1 ;D D A L LO C A T E

9 119 ED 4B 4D 0l R 190 LD BC ,IB UFS IZ)
0 ll D C 4 09 1 4 1 9 l CA L L N Z eM E M M G R

0 120 328D: 3 192 LD (ERCO DE IAA
1 9 3

0 1 2 3 C 9 l 9 4 R E T  e

l 9 5

l9 6
l 97 ;B ; O H E X - - - C O N V E R T 8 B IT S O F R E G A T O  H E X A SC I I , .

198 ; STOR E KT (R L )
1 99

0 1 2 4 F 5 2 0 0 B T O H E X Z P U S H A F ;S A V E A

0 1 2 5 IF 2 0 l R R A

0 1 2 6 IF 2 0 2 R R A

01 2 7 IF 2 0 3 RR A

0 1 28 IP 2 0 4 R R A
0 1 29 C D 3 2 01 R 20 5 C A L L H B T H E X ;C QN V E RT H IG H O BD B R

20 6 24 B IT S

0 1 2C F l 2 0 7 PO P A F ;R E ST O R E A

0 1 2D 2 3 20 8 IN C H L
û 1 2E  C D 32 0 1 R  2 0 9 C A L L R B T R EX IC O N V E RT L O W  O R D B R 4

210 ;BITS x-/
0 1 31 C 9 2 1 1 R ET

2 l 2

2 l 3
2 l 4 IH B T H E X - - - C O N V E R T  4 - B I T  B I N A R Y  L O W  O R D E R  4 B I T S

2l 5 2 O F R EG A TO H E X A SC II C HA R A C T E R A T (H L )

2 1 6
01 3 2 E 6 0P 2 17 H B T B E X : A N D 0F H IM A S K O F F L OW  O RD E R 4

2 l 8 CB IT S

0 1 3 4 F E OA  2 l 9 C P 1 0 ;D E C IM A L C HA R A C T E R ?

0 1 36 38 0 2 2 2 0 J R C TH B I Q

0 1 3 8 C 6 0 7 2 2 l A D D A ,7 ;N 0 w

0 1 3A  C 6 30 2 2 2 H B I Q : KD D A :3 0B

01 3C 77 223 LD (H L I ,A
0 l 3D  C 9 2 2 4 R ET  .

2 2 5

2 2 6

227 CONOUT : EQU 2 ;CON SO LE OUTPUT UN IT
2 2 8 S Y S L ST : E Q U 3 ;SY ST E M V O L U M E OU T P U T

2 2 9 ;U N IT

2 3 0

2 3 l

232 ;1/0 REQUEST CODES

G-10 >.V



/

A P P E N D I X  H

I N T E R N A L C O M M A N D T A B L E C O N T E N T S

Debuj
In it la l i z e

B r ie f

- v e rb o s e

X e q

A l l o c a t e

c o E l l lo c a te

R e l e a s e

F o r c e

C lo s e

: (exp ress ion eva lua t ion )

U

*

k- x H-1



LO C O B J CO D E M ST M T SO U R C E S T A T E M EN T A SM 5 .7

28 0 ;PA RA M ET E R V E C TO R

281 SPVOR : ;OPEN REQ UEST TY PD
015C 28 2 SPVFB : DE FS l ;A SS IGN RBQUE ST FLAG

2 8 3 ;B Y T E

0 1 5D 28 4 S PV D R V Z D E F S l ;D R IV E D E S IG N A T IO N
0l 5E 2 8 5 S PV FN L : D E F S 1 ;F IL E N A M E L EN G T H

0 l 5P 2 8 6 S PV F N : D E P S 3 2 ;F IL E N A M E

2 8 7 .

2 8 8
2 8 9 ;A R E A IN W H IC H T O M O V E T H E D E SC R I PT O R R E C O R D O N  T H E

2 9 0 IF I L E O P E N
2 9 l *

0 1 7F 2 9 2 A SV FT : D E P S 1

293 LASV : EQU S-A SV FT
2 9 4

2 9 5 E N D

C RO S S R E F E R B N C E E XA M P L E 3 .M C Z

S Y M B O L V A L M  D E F N  R E F S

A SC II 00 2 0 2 48 5 9
A S S IG N 00 0 2 2 3 7 1 0 

. . A
A S V FT 0 1 7F R 29 2 4 3 5 7 2 9 3
A V C C 0 1 5 9 R 2 7 5 2 8 4 9 l 0 9 l 2 9 l 4 6 l 6 2

A V C R A 0 1 5 5 R 2 7 2

A V D L 0 1 5 3 R 2 7 l 4 7 9 7 1 1 5 1 6 8 1 79

A V D T A  0 1 5 1 R 27 0 18 4 5 9 5 1 6 6 l 77

A V E C 0 1 4P R 2 6 7 2 6 l 0 7

A V E R A 0 1 5 7 R 2 7 4 2 4

A V L U N 0l 4F R 2 6 8 1 3 1 0 6 l 28 1 5 9 1 7 5
A V R EQ 01 5 0 R 2 69 1 1 3 7 l 0 4 1 2 6 1 57 l 7 3

A V SV P 0 l 5A R 2 7 6 2 1 l8 0
B T O H E X 0 1 2 4 R 20 0 l6 3
B U F P C R 0 l 4B R 2 6 4 9 1 l 8 6 -

B U F S I Z 0 1 4D R 2 65 93 l 9 0

C LQ S E 0 0 0 6 2 3 9 l 7 2
C LQ S B F 0 0F 9 R l 7 2 6 3 81 l 1 9 l 4 3 *

C ON O U T 0 0 0 2 2 2 7 1 58
EM SG 0 1 3E R  2 5 9 1 6 5 26 2

EM SG N 01 4 8 R 2 6 0 l 6 0

E 0 F 0 0C 9 24 3 l l 2 l 4 1

E RQ O D E 1 3B D 2 5 5 62 8 6 l 9 2
E R RO R 0 0D 7 R 1 56 30 5 1 1 l 4

G E T IT 0 0 84 R  8 8 7 9

H B I O 0 l 3A R 2 2 2 2 2 0

G-12



J

Q .

A P P E N D IX I

R IO  M E M O R Y M A N A G E R

Th l s ap p e nd ix d e s c r ib e s reg is te r c o n te n t s b e fo re a nd a f te r

a M EMM G E c a l l . A p p e nd ix C h a s th e M C Z a n d ZD S ad d te s se s

o f M EM M G R . E x am p le 3 o f Ap p e nd ix G in c l ud e s c a l l s to

M E M MG R to a l lo ca te a n d d e a l l oc at e b u f f e r sp ac e .
*

A L L O C A T E

B e f o r e M E M M G R  C A L L z

A =0 (alloc ate )
f!b = l o w e r ad d re s s b o u n d a ry

D E = up p e r add te s s b o u nd a ty
BC = req u ired size (by tes)

A f te r M BM M G N CA L L :

A=80 (operqtion comptete)
H L = b e g ln n ing ad d r e s s o f h o l e

D E = e nd ing ad d re s s o f h o le

BC = s ize of ho le (by te s )

A= 4A (insuffic ie nt mem o ry )
H L = beg in n ing o f l a rg e s t h o le w ith tn b o u nd a r ie s

BC = s ize of larg est ho le w ith in bound a ries (by tes)

(1f BC =O , th en RLmund e f ined )

D E A L L O C A T E

B e fo r e M EM MG R C A L L t

A = 1 (d ea lloca te )

+  

H L = b eg in n ing ad d re s s o f h o le

B C = h o le s ize (by te s )

G A f te r M EM M G R C A L L :
A =80 (ope rat ion com plete )
A =4 3 (not a l1 b lo cks in a rea we re alloca ted )

< - - J-1
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kw

A P P E N D I X  J

D E S C R I PT O R R E C O R D O F P R O C ED U R E T Y F E F IL B

By te #

0 . .3 : R e s e rv ed fo r f u t u r e e xp a n s io n

4 . .5 : F i le ID - c u r te n t ly u n u s ed

6 . . 7 : Po in t e r t o d ir e c t o ry s e c to r
h o ld in g en t ry f o r th is f il e

J

8 . . 9 : Po in t e r t o f i rs t d a ta r e co rd o f f i1e

l û . . l 1 z P o in t e r t o l a s t d a t a r e c o rd o f f i 1 e

1 2 : T y p e o f f ï 1e - s e e d e s c r ip t io n u n d e r

t h e O P E N  r e q u e s t

1 3 . . 1 4 t R e c o r d c o u n t

r 
l 5 . . l 6 : Re c o rd l e ng th

%
1 7 . .1 8 1 B l o c k l e n g th - c u r r e n t ly u n u s e d ,

and s e t to b e s am e a s re c o rd le ng t b

N 1 9 : P ro t e c t io n p ro p e r t ie s - s e e

d e s c r ip t io n in O P EN re q ue s t

2 0 . .2 1 : S ta r t ing e x e c u t io n ad d re s s fo r

p ro c e d u re f ile s

.  

2 2 . .2 3 : N um b e t o f b y t e s in t h e l a s t re c o rd

o f tb e f ile

< 2 4 . .3 1 : D a t e o f c re a t lo n

3 2 . .3 9 : D a t e l a s t w r it t e n

kux J-1



r e

&

A P P E N D I X K

ZDO S/D FS COMMAND SUMMA RY

N am e Re q ue s t C o d e R e f

A S S IG N 0 2 ,0 3 6 .2
C LO S E 0 6 ,0 7w  6 .4

D E L ET E 1 6 ,1 7 6 .9
D E L E T E R E M A IN IN G R EC O R D S 1 8 ,19 6 .1 0

E R A S E IA ,IB 6 .1 1
IN IT IA L I Z E 0 0 ,0 1 6 .1

O P EN 0 4 ,0 5 6 .3

Q UER Y A TTR IBUT ES 3 0 ,31 6 .2 2
R EA D A N D D E L ET E IC eID 6 .1 2
R E A D B IN A R Y OA ,OB 6 .6

R EA D C U R R EN T IE ,I F 6 .1 3
R EA D D IR EC T 2 2 ,2 3 6 .1 5

R EA D P R EV IO U S 2 0 ,2 1 6 .1 4
R EN A M E 2A :2B 6 .1 9

R E W IN D  0 8 ,0 9 6 .5 j

-  

S E T A T T R IB UT E S 2 E ,2F 6 .2 1

4 S K I P B A C KW A R D 2 6 ,2 7 6 .1 7

K-- SKIP FORWARD 24.25 6.16 j
SKIP TO END 28 ,29 6 .18 1
U P D A T E 2C ,2 D 6 .2 0

W R IT E B IN A R Y 0E ,0F 6 .7

WRITE CDRRENT 12:13 6.8 !

i

#

< - -  
K-1





F  . . .- .m  . s x

!

V .

A P P E N D I X L

R E L IN K I N G R IO  C O M M A N D S

Mo s t R IO c o m m a nd s a te l in ke d t o e x e c u te a t th e lo w e s t
av a il ab l e m e m o ry . T h o se w h ic h m a y b e e x p e c t ed t o b e

load ed concurren tly und er som e c ircum stances (i .e .'
> when executed from DO ) are linked elsewhere . The object

f ile s fo r th e se c om m and s (l ist ed b e low ) a re p rov id ed on
th e sy s t em d i s k in o rd e r t h a t th e y m a y b e re l in ke d to

- e x e c u te e l sew h e re to f it th e u se r 's n ee d s .

D O !

E C H O
P A U S E l

I

I M A G E

T h e c om m a n d f il e s R E L IN K .M C Z .CO M MAN D a n d R E L IN K .ZD S .C O M MAN D
a re o n th e M C z an d zD S sy s tem d is k s , re sp e c t iv e ly . Th e se

comm and files use the spec ified object ffle and ltnk
/ the command at the specified address using system objec t
< -- f i l e s o n th e sy s t e m d i s k .

I

IA command may be linked as follows:
l

DO RELINK.MCZ.COMMAND #1 #2 #3 44 #5 46 47 l
I

O r

DO R EL IN K . ZDS .CO M MAN D # l #2 #3 44 #5 46 # 7

wbere j

4 1 is th e n am e o f th e c om m and to b e k in ke d

# 2 is th e add re ss the c om m and is to be l in ked at

# 3 , #4 . 4 5 ,4 6 , # 7 a re th e op t ion a l l in k p a ram e te rs
(se e R IO Reloca ting A ssemb le r and Lin ke r Use r ' s

M an ua l f o r m o re d e t a il s ) .

(

L-1 ' 1



4 0 . .4 0 + 4 * n : W h e r e n i s tb e n um b e r o f s e g m e n t -.
de scr ip tors (0 <= n 4= l6) 1 $

4 bytes-- >VEach segment descriptor is
t h e f ir s t 2 b y te s a re th e s ta r t in q

ad d re s s o f th e s eg m e n t a n d th e

s ec o n d 2 b y te s a re th e le ng tb o f
t h e se g m e n t in b y t e s . A f te r th e

th e I a s t se g m e n t d e s c r ip t o r is a

n u l l d e sc r ip t o r w h e re e ac h o f th e

4 b y te s a re ze ro .

1 2 2 . .1 2 3 : Low e s t seg m e n t s t a rt ing ad d re s s

(LO W ADDRESS )
7

1 2 4 . .1 2 5 : H ig h e s t s e g m e n t e nd in g ad d re s s
ro u n d e d up t o t h e e n d o f th e re c o rd

(H IG H A DD RESS ) .

1 2 6 . .1 2 7 : S t a c k s iz e

1

%

J-2 x.-/
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<

+

e

@

'
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%

1

f $
E X A M P L E S

DO R E L IN K .M C Z .C O M MA N D D O 0C 0 0 û

DO R E L IN K . ZD S .C O M M AN D IM A G E 0F 0 0 0 R L = 4 O O

i j
M

4

i' 1
l
i

l
i
1

1

l

A .

t

# .

r

x  Mx

l

Q-2

k


