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f-UrUREDATA ROOS 

The Futuredata RDOS consists of three new programs, ASMR, a 
relocating maero assembler, LINK, a linkage edit~r, and DEBUGR~ a 
debugger which supports In Circuit Emulation and Symbolic 
Deb'Jggi ng. 

1. RDOS MACRO ASSEMBLER 

Run the Assembler by typing JA. The available options will be 
di spl ayed on t.he screen. 

1. 0 ASSEMBLER OPTIONS 

L - List the Assembler output on t.he CRT. 

o - Write a relocatable file on disk. 

1 - Produce a truncated listing on the CRT. Lines will be 
limited to 40 characters a~d DC statements will print only 
l:,lne 1 i ne. 

E - List and/or p~int only the lines which have an error flag. 

S Include the symbol table at the end of the relocatable object. 
fi 1 e. 

Z - This option ~ill flag all lines with non-8080 or 8085 
c.p,~,:.des. 

P - Print the listing on the Microprinter. 

B - Send the listing t.o t.he Serial Port. 



FUTUREDATA RDOS 

1. 1 MACROS 

lhe macro facility allows a user to define an opcode which 
actually causes a series of instructions to be assembled. For 
example, using the 8080, the following series of instructions will 
add 10 "to 1:1 the Hand L t-eg i s ters, IJsi ng I:.rd y the A reg i s t.etM

• 

MOV A,L 
ADI 10 
NOV L,A 
MOV Ad-I 
ACI 0 
MCtV H, A-

If the user finds many such sequences in his programs, he will 
find it more efficient (of his time and disk space) and less error 
prone to define a macro that will caus~ the sequence of 
instructions to be assembled whenever its name appears In the 
op(!od.~ fi.eld: 

ADDI0 I"IAeRO 
MOV A,L 
ADl 10 
MOV L,A 
MCiV A,H 
ACI 0 
MOV H,A 
ENDM 

The macro definition is begun by the MACRO pseudo-op. The lab~l 
field Df the MACRO pseudo-op d~fines the name of the macro, 1n 
example 1, AUDlO.. Statements following the MACRO pseudo-op 
I·'·epr€~s€~r.t. the 1:1I:,dy a:lf ·t.he mal~.r-I:I defi ni t.i l:tn. These s t.a tement.s 11.1111 
L> e p t- I) I:! ~~ sse d by the <~ s s em b 1 e t- 1.1.1 hen t. hem a I:! t- (t fa am e I) I:! I~ IJ t- S i. n t t" e 
I:II:II::'I:.de fi el d ('.I .. hen the m~c.I·MO is .. ' I::' a 1 1 ed'" ). The ENDM pselJdl:I-':IP 
ends the macro definition. The macro definition must b~ placed at 
t.he be~t:i nni rig I:d' t.he:: a.ssembi e::t- SI:tIJ,"'I::.e file, 1:lnl yt.he E.JE, !::;PC, a.nd 
PRNT pseudo-ops may occur before the macro definitIons . 

.L. 1. 1 I"IACRO PAHAMETEHS 
j 

Obviously, a maCt-o definition like ADD10 is .::d· limit.ed IJse. HOI,I,' 
many times would you add the number 10 to the Hand L registers? 
It "is IT"J(~h l1)ot-e likely that simllat- t-ather tha,n ident,il::.al 
sequences of instructions occur in a. program. Allowing a macro 
definition t.o have variables that may have various values when t.he 



ITt a (~ ,- (I j. s ,~a lIe d . i son e 1.'.1 a y .:' f d 0 i n 9 t his. F (t t- .. ~ }~ am pIe, i f 1.'.1 e m a I,u~ 
th~ a~tual value added to the Hand L registers a macro parameter, 
the IJ set- e and e f 1. n e a ITt a e t- 0 t hat, 1.'.1 hen ,:, a 1 1. ed, 1.'-' ill 9 e net- ate 
statements that will add any number from 0 to 255 to the Hand L 
,.. e 9 i. s t e t- S : 

ADDX MACF~O NUM 
I"IOV A, L' 
ADI 8<NUM 
MOV L.,A 
1"1 t:J V A,H 
ACI (> 

1"1UV H,A 
END!'""I 

1ft h ~ m a .:! f' (I i, S I:! a 1 1. ~ din the f (t 1 1. ,)I.'J i n 9 IJ.I a y : 

L.HL.D 
ADDX 
SHLD 

VAL-AD;';: 
e- . 

'-' 
VALADr~ 

. r II e f (. 1. 1 01,1" i n 9 S tat em e n t::; 1.1.1 i 1. 1 b .~ 9 e n .. ~ t- a t ~~ d : 

L.HLD VALAD"': 
MfJV A,L 
ADI c· .. _' 
MCJV L,A 
ACI 0 
1'10V H,A 
:::;HL.D VALADF,' 

What hclpp~ns is that in the maero definition, the names of all the 
ma~ro parameters are listed (s@parated by commas) In the.operand 
fi~~l.d of th~~ ;-'lACF~O pselJdo-op. When the mal:!'"O is I:!alled, the 
actual values to be used are listed in the operand field of the 
• .:: ,Cl 1 1. i. n 9 s tat em e n t (s epa t- a t: e d by I:! omm as) . T h .~ n, I.IJ h e t- e v ~ t" a m a I:! t- 0 

pat"' a ffI t:! tel'" n a frI'?, a p p e d. t .. sin the b I:' d Y 1:1 f t. h @ rrt a (~. t". (t d e f i' nit. ion, 
pr~ceeded by an ampersand, the actual value of the parameter is 
~~bstituted in place of the ampersand and name, Note that this 
~ubstitution is done character for· eharacter (up to 32 characters 
pl~!I'" pal'··o.metel·"). The maC,I'''') pal'''ametel'-s need n':It be flumel·-i I::'. Al so, 
tl',@ subs1:.ituti.on may Ol;: •. :I,Jt" i.n the ldbel, opl:!ode, opet-and, l:!oll'llTIent, 
(I \"" a ny I~. e:arr, bin at i (I n I:d' f i @ 1 ds. F (11'- e !{arrlJ;:d e, f' t) I'" the ma I~ t- t) 

de f i. n i. t"i (I n: 

::~AVEA l'1ACF~O 

fi<TYPE 
E.NDM 

TYPE,LOC 
~~L.OC . 



lh~ eall: 

S~VEA ::rrA, VAL 

".Ii.L 1 1"esIJl tin: 

w h i 1 e t h t? I:". all : 

STAX,D 

'.1.11 1.l I' es IJ 1 tin: 

STAX D 

1. 1. t. .l I"I~ICF~O PAf~'~t'1E T EJ\ DEL I I"'IETERS 

A::;:.; t do t .:~ d , 1.1-' hen c~ mae r- 0 i.::; (! a 1. led, t h to! a I:! 1:. IJ a.l val IJ est) f t. h e 
parameters are listed in the operand field o~ th~ calling 
:!;)t.atI!!IHt.!n.t .• ::;epat·a1:..:~.j by c.ommdS. HOI.I.lever-, commas 'and blanks may 
.:;. ;{ 'i :::. tin a par' arne t e t" :if the yo.:: c. I_I r" b e tl.I" e e n q U (I t e :::., A lSI) , the t- e 
rn IJ:.; t b e .a n ~~ v e n n 'J ITt b .~ r~ (I f q IJ 0 t e S i fa any pat- ':1 met ~ r-. l' h Ii:! f I) 1 1 t) 1.I.d. r. 9 
a. tOO I? e ~< a rn p 1 I? S I:' f" val i d p a. tOO a. rn e "to e tOO S : 

20 
X ·4<)·" 
"'A, B"'+"'B, C·" 
~4 .. ' .,' C 
':iBC 

.t. .l. 2: GENEf~~AT I NO UN I (~UE LABEL:::; 

,;'~ Illaer"o (:all may g~:net'ate stat.ements 1.1.li t.,... labels. 
t h t? ·ft:d.L (1'.1.' i n g d e .f' i nit i (t n : . (1. (I HI do keD, E = a b S (11 IJ t e 

l"lACRO 
!"I (I V A,D 
OR?"~ A 
.JP ENDABS[I 
CMA 
1'10V [I,A 
MOV E,A 
CMA 
t10V E,A 
INX 1) 

EG!U * ENI.lt·l 

For- e~·{a.lTtple, 

val ue I:.f [I, E) 



,;:I.1U:::; t~'IANUAL 

'lh~~ fi.r-:;t time ABSD is I~al.l.ed, label ENDAF.::3D 1.1.lil1 be defined. 
Unfortunately, the second time ABSD is called, ENDABSD will also 
b@ defined and a duplicate definition error will result. What is 
n~eded is a way to generate a unIque label each time the macro is 
called. The Futuredata Macro Ass@mbler provides this capability 
by p~e-defining a special parameter - INDX - which will always 
h a v e a IJ n 1. q IJ e ~:. d i 9 i 1:. n um e t- i I:! val I.J e e a I~ h tim e a m a I~ t- 0 i s I~ all e d. 
The macro ABSD may now be defined in the following way: 

MACRO 
MOV 
ORA 
.Jp 
C~lA 

A,D 
A 
AB~.:INDX 

1-'10\/ [I, A 
1""0 V A, E 
CMA 
t10V E, A 
INX D 
EG!U 
ENDM * 

Assuming that this is the only macro defined dnd that there are 
.;~ ~< do (: t 1 Y tw (, c. all s rr. a de, the f i ,.- s t ,~a 11 de fir. t:! S t. h e 1 abe I A E: 0 00 0 .l 
and th .. ~ seeond Coall defi.nes· the lab.~l AB00002. Note that a label 
1_' nth e d. I~ t U aIm a I~ t- (I I:' a 11 s tat errl e n t t a k e son the I~ IJ t" t- e n tIl) I:. a t i 1:1 n 
counter value at the beginning of the c~ll. 

1. 1. 3 CONCATENATING PARAMETERS 

I nth e p t- e v i (I IJ S 

t.u t.h~ ""ight (If 
nom i~ I P t- e I~ e .~ d e d 
c. h ii. ,.- d. e t t? t··· s AB: 
tot h e t- i 9 h t 0 f 
a.r·~s~n: 

example, the valu~ of parameter INDX was appended 
the charact@rs AB simply by writing the paramet~r 
by an' B. III P e t- san d I t (I r. h e i mm e d i. a t ~: t- i g t-. t 0 f the 
AB8-:INDX. ff, a.I $,), the IJset- 1.1.li sl':'led to aPf-'E!nd a.n Pi 
the vallJe of pat-':lI1"t·et .. ~t- INDX, a ~)t-(Ibl em 1.1.lolJld have 

l'he ma~ro processor w(luld have interpreted this to mean:Substitute 
the value for parameter INDXA. To solve this problem~ the ma~ro 
processor recognizes a parameter name delimiter: ! whose only 
functl.n is to indlcate the end of a parameter name. The correct. 
way to append an A to the right of the value of parameter INDX is: 

,Jr' 

(I n t. h e f i t~~:; t I:' all , t his tl.I I) IJ 1 d t" e s IJ 1 tin t. h e So t a. tern IE! n t ; 



.JP AB00001A 

Note that if ~ appears anywhere other than after a macro parameter 
(0'- a set symbol), i. t 1 .•. li 11 be t,-ea t.ed as a not-mal I~hat-al~ te,-. 

1 .. l. 4 L. I TEF~:AL AI"'IPEF~:SA~"D 

:::; inc ~~ r h ~~ ':1 m p .. ~ t- san d s i 9 n a ). s t h .~ m oCt I:! t- I) P t- (I I:! e:5 s t) t- t I) S IJ b s t. i t. IJ t. e a 
parameter value, a special set of characters is needed to tell the 
tnaer'o pt-oe:f!SSOt- that t-;.tt.het" than substj.1:.IJt.ing, an al:!tlJal amper-sand 
.:: h do t· d. c. t e 1'- i~.;. 1.'.1 ant. e .j. F (I 1'- e ~.~ amp 1 e, i f the IJ set" 1.1.1 a 1"1 t st.:. p IJ t. a n 
'..1 m p ~~ ,. san d i. n t. (I the A t" t:t 9 i s t e to 1 hem i g h t t h ink t (I 1.1.1 t-' i. t. e : 

filVI A, .. ' tv.··· 

However, for reasons explained under Advanced Considerations, 
whenever a single ampersand is wanted in the generated statement, 
f (I IJ t" amp e '" san d s m IJ s t b e 1.1.1 t" i. t t .~ n i nth e act. IJ a ~ s (I IJ t- I~ e : 

All macro definitions must be placed at the beginning of th@ 
~:. t) Ij r' c. e i n p IJ t f:i 1 e. H (I (1.1 e v t:! j'" ~ by s p e c. i f yin g the 1"1 (t P t i (t n.. a ;:. e I: I) n d 
:~j t) I.J t' (~ e f' i 1. e:~ (I f m a I:! t" (t d ~ fin i t 1. 0 n sma y b e i n (! 1 u d e din t. h e ass em b 1 y. 

·A:::. 1rt the:! rna.In inpl.lt fl1e::, thE! fil'''st statement othe:!v' tha.n E,JE, 
~::;PC.. ctnd PF,lI\fT 1.I.I~d. (~h i, s not i. n a llIat:~r"o defi ni ti. (1ft 1.1.li 11 tt:":!t-mi na te 
I'" l?o a. din 9 (t f m d. I~. ,." (t .j e f :l n:l. tit) n s. 

:i.. J.. is DUPL I Cf~TE r1~iCRO DEF 1. NIT I (INS 

If two macros with the sam~ name are 
d e f 1. I't i t 1. 0 n t" ~~ a d 1.1.1 ill bet h e () n e IJ sed. 
t "j I? fra a.:i n S I) IJ \." I~~ e f i 1 eta. k e p \.- e I: e ej e n I: e 

.. 
ma I~ t" 0 

de fin e:: d , the 1 as t. m a I~ I'" (I 
Thus macro definitions in 

(lver macro definitions in the 

A macro definition may include a st.atem~nt. which calls another (or 
the ~ame) macro. The::se calls may bE! nested to any level 
'( de p ~H I d 1. n 9 I) nth e s ym b (I 1. tab 1. e :5 p a (! ~ a va i lab 1 e ) . A mac. t- t) 

d I:d' 1 nit i (t n III a y r\l) t h a v e a. n (I the \'" IT! a I~ t",t) de f' i ned i nit. s ·1:11) d y. 

1. 1. :3 tXI TM !=;T~~TEMENT 

When Pt-(I1::~::;sti~d, t.he EXITI'1 statement. I::auses immediate t.et-minati.)n 
of the current or named macro. The next statement processed will 
be ,t h e t· i t- S t () n e of I) 1. 1. 01.'.1 i n g the ITt a (!to Ct (! alL The s.y n t.. a H i. s : 
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EXITM [<macro-name>] 

N ,) t. t:! t. h 2. tnt) 1 abe 1 i s 0.1 1 01.'.1 e d. 

1. 2 CONDITIONAL ASSEMBLY 

Thes@ statements allow a programmer to selectively assemble 
s t a. t t? men t ~ ina. SOI.l t" I~ t? f i 1 e. F ':' t". e ~.~ a rr. pIt? I i f' a. pt" t) 9 t- a ITt rrt t? t- did n I:' t 
know whether the program was going to be used with a tape or disk, 
botl) the calls to the tape subroutine and disk subroutine could b~ 
i i'l I:! 1. IJ d e din t. h .:~ S I) IJ t- C. .~ f 1. 1. e} and C I) n d i til) n a 1 s t. a t t? men t sus edt (I 
actually assemble the one needed: 

lJEVICE DEFG 

IF 
LHL.D 
CALL 
EL:::;EIF 

'LHLD 
CALL 
ENDIF 

·'·TAPE··· 

.. ' 8(DEV I CE .,' = .. ' TAPE .. ' 
TAF'EFCE: 
TAPEIO 
.. ' ~I.DEV I CE .,' ::: .,' DISK .,' 
DISKFCB 
DISKIO 

Mor@ often, conditional statements will be used to implement more 
I~,(t",pl t?~{ mac. t'" (tS, Fot- ~;{a.rrlp.l e, the ADDX mac.t-(' deli ned in st?c.ti ,:,n 
i, 1. 1. (! (t IJ 1. d bee ;.~ pan d edt (I add a n IJm bet" be 1:.I.,.i e e n <) and 2~i5 t I) r· h .~ 
Be, DE, 01" HL t .. e9 i s"t.er's: 

ADDXY MACF,O REO,NUM 
IF "'~--:REG'" =,··E:C··· 

f'\:EC-a-l DEFL ··-1:: .' 
f<EGL DEFL ···C·'· 

ELSEIF '<'~REG"'="'DE'" 
fi:E:GH DEFL ,"[1 ... 

HEGL DEFL ·<·E·'· 
EL.:::;E 

REI3H DEFL ,··H··< 
F~EGL DEFL "<L'" 

ENDIF 
MOV A, ~(REGL 
ADl &NUM 
NOV 8<REGL, A 
MOV A, &REGH 
ACr <) 

MOV &REGH, A 
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ENDM 

ADDXY could be expanded further to add a number between 0 and 
65537 to the Be, DE, or HL registers: 

ADDXY 

HEGH 
F<EGL 

REGH 
REGL 

REGH 
REGL 

NUMH 
NUI'1L 

MACRO 
IF 
DEFL 
DEFL 
ELSEIF 
DEFL 
DEFL 
ELSE 
DEFL 
DEFL 
ENDIF 
DEFL 
DEFL 
MOV 
ADI 
MOV 
1'1tJV 
ACI 
MOV 
ENDM 

REG,NUM 
.,' &REG··· :: .. ' Be··· 
,··B··· 
,··c .. · 
". t-<REG'" = .. , DE .,' 
,'D," 
,··E··· 

,'·H··· 
·'·L"· 

t-<NUt1/2~;(~. 

~(NUM. MOD. 2!56 
A,&REGL 
~I.NUML 

t-<REGL, A 
A,81.REGH 
t..;NUMH 
8(REGH, A 

One of the more common uses of conditional statements is to 
g €! rl e t .. ate tab 1 est. hat. 1.'.1 I) IJ 1 d' b e I.) n 9 , t. e d i (I us, and err (I r p tM (I rl e t .:. 
~nter by hand. The following example generates a table that could 
be used to check whet.her a charact.er is numeric: 

l' ABLE 
CHAf~ 

t..;CHAR 

1. 2. 1 SET SYMBOLS 

EI~U 
DEFG 
DO 
IF 
DC 
ELSE 
DC 
ENDIF 
DEFG 
ENDDO 

o 
256 
&CHAR <~O~. OR. &CHAR>~9' 
o 

X"'FF'" 

tcCHAR+l 

~et symbols (and macro parameters) are the variables used by the 
conditional statements. Their val~e may be eit.her numeric (0 to 
65537)' or a char-ac.tet· stt-tog (0 to :32 c.hat·a.~tet·s long>. The 
values are set by using the DEFG (define global)' and DEFL (define 
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1. 2. 1. 1 DEFL :3TATEMENT 

This statement is used to define (and redefine) a local set 
symbol. A local set symbol is only known in the macro in which it 
is defined. A set symbol of the same name defined in a different 
mac. r- .:. i s a .• ~ t IJ a I 1 Y a d i f' f e t- e n t set s ym b 0 1. The s y n t a }~ is: 

<set-symbol-name> DEFL 

If quotes are placed around the operand, it is ~reated as a 
character string and may be a maXlmum of 32 characters long. 
G!IJ(tt.es embedded in the s tt"i ng mu::; t. be d.:IIJbl ed. They at-e, ~ .. :'I.'.Ievet"l 
:;:) t t) t" e d as d I) U b 1 e, not sin 9 1 e, quo t e s. I f q IJ q t. e s a t- e n I) t P 1 a .~ e d 
ax (I IJ n d 1. h e 1:1 p e t- a r. d lit. i s t. rea t. e d a san i n 1. e get .. • e}{ pre s s i I) n. 
Labels may appear in the expression only if they have been 
p t- e \r~ i (t us I Y de f' i ned. 

Note that When defininq a set symbol, 
preceed t.he name 1n th~ label field. 
an cuTtper-sand must pt-ec.eed t.he name. 

1. 2. 1. 2 DEFG STATEMENT 

an ampersand must not 
When using the set symbol, 

This stat.ement is used to define (and redefine) a global set 
symbol. A global set symbol is known in all macro~ unless a local 
set symbol of the same name is defined in a particular macro. In 
this I~ase, t.he global set. syml:lI:ll .... Iill bel:'I:.me IJnkn.:.I.l)n, in t.hat. 
particular mac.ro only, as soon as the.like named local set symbol 
i s de fin e d. The s y n t. a ~{ is: 

<set-symbol-name> DEFG (expression> ~ ~<string>~', 

If q~otes are placed arouhd the operind, it is treated as a 
character string and may be a maximum of 32 characters long. 
Quot.es embedded in the string must. be doubled. If quotes are not 
p 1 ace d a t- 0 IJ n d the 0 p e t- and lit.. i s t, ,- eat e d a san i n t e 9 et- e x p ,. e s s i I) n. 
Labels may appear in the expression only if they have been 
p t- e v i a) us 1 y de fin e d. 

Note that. when defining a set symbol, 
preceed the name in the label field. 
an ampet-sand mlJS t. pt-eceed the name. 

1. '2. 2 IF E:LOCK 

an ampersand must n6t 
When using th~ set symbol", 

An IF block begins with an IF statement an~ ends with an ENDIF 
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stat~ment. IF blocks may be nested within IF blocks or DO blocks 
t I) any 1 eve 1. 

L 2. 2 .. 1 IF STATEMENT 

The IF statement begins an IF block. It may have an optional name 
:i n t. h ~ 1 a b ~ 1 f :l ~ 1 d 1.'.1 h i I:'. h may b ~ to tEd' ~ ,." j'" ~ d t 0 i n t. h e E X I T I F 
~tatement: If the expression in the operand field of the IF 
st.at.ement is non-zero, the statements following the IF statement 
up to the first ELSEIF, ELSE, or EXITIF statement at the same 
n~sting level will b~ proc~ssed. If the expression is zero, the 
statements follol.l)j.ng 1:.hl:~ IF up t.o the fit-st ELSEIF, EL~=;E, Clt- ENDIF 
statement at the same nesting l~vel will be ignored The syntax 
l.s: 

[<if-block-name>] IF 

1. 2: 2. 2 ELSEIF STATEMENT 

The ELSEIF statement is used in conjunction with an IF statement 
to test an alternat.~ condition without going to a deeper n~sting 
1 e v t~ 1. 1ft h e e :q;.r- e s s i (I n i nth elF s tat em e n t l.f.1 a s 0 and the 
~xpressions in all pr~vious ELSEIF statements at this nesting 
·level were 0, and the expression in this ELSEIF statement is 
non-zero, statements up to the next ELSEIF, ELSE, or ENDIF 
statement at this nesting level will be processed. The syntax is: 

ELSEIF 

Nf)te t.ha.t no la.bel is a.llcfl.I.led. 

1. 2. 2. 3 ELSE STATEMENT 

The ELSE state~ent is used in conjunction with an IF stat~ment to 
i n d i I~ ate t. h e 1 as t. a 1 1. e '" nat. i ve.· I t. i sid e n t. i I::' a 1 t. (I : 

ELSEIF 1 

That is, if the expressions in the IF statem~nt and all subsequ~nt 
ELSEIF st.at.ement.s at·this nesting level are 0, the stat.ements 
dft.er t.he ELSE ·stat.em~~nt. IJP 1~o the closing ENDIF statement. ar-e 
pt"(II~essed. The sYl"tta~·{ i $: 

ELSE 

Not~ that no label or operand is allow~d. 

1.2.2.4 EXITIF STATEMENT 
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The EXITIF statement when processed will cause all statements up 
to the ~losing ENDIF statement in the named or ~urrent IF blo~k to 
b e i 9 n I) r- e d. The s y n t.. a ~.: is: 

EXITIF «~f-bl~~k-name>J 

NI)te ·(.hat n':l label is alle:II.I.led. 

1. 2. 2. 5 ENDIF STATEMENT 

The ENDIF statement. tenninates an IF bll)ck. The syntax is: 

ENDIF 

1. 2. :::: DO BLOCK 

A DO block beqins with a DO statement and ends with an ENDDO 
statement. Ii ~auses repetitive assembly of the statements within 
the block. DO blocks may be nested within IF blocks or DO blocks 
to any level. 

L 2 .. :3. 1 DO STATEMENT 

The DO statement begins a DO block. It may have an optional name 
ln the label field whi~h may be referred to ln the EXITDO and 
NEXTDO statements. The expression in the operand field is 
evaluated ONCE at the entry to the DO blo~k and is stored as the 
DO COUNT - the number of times the statements within the block are 
Pt",:,,~essed. The synta!·~ is: 

[(do-block-name>] DO ( <: e x p r- e s s ion) J 

If the expression is omitted, the blo~k will be processed 65538 
tlmes (essentially indefinitely). 

1. 2. 3. 2 EXlTDO STATEMENT 

lhe EXITtlO sta1~ement.s, 1.IJhen pr-ocessed, ca·uses the assemblet- t,1) 

immediately terminate pro~essing state~ents in the "~urrent or 
named DO blol'.!.k and begin at. the fir-st statement after- the ,:l')sing 
ENDDO s t.a t~ITt~nt. The syn t.a >~ is: 

EXITDO [<:do-~lock-n~me)J 

1. 2."a3 NEXTCO STATEMENT 
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The NEXTDO statement, when processed, causes the assembler to 
immediately begin processing the next iteration of the current or 
named DO block. That is, if this is not the last iteration, the 
next statement processed'will be the first statement after the DO 
s t,a t em e n t. The s y n ta xis: 

NEXTDO [(do-block-name>] 

NClt.e that no I abel is allowed. 

1. 2 3. 4 END DO STATEMENT . 
The ENDDO statement terminates a DO block. The syntax is: 

ENDDO 

Not e t, hat n (I 1 abe 1 0 t- 0 pet-and i $ a 11 01" e d. 

1. 2. a 5 SUBSTR STATEMENT 

I e SIJBSTR (substt-ing) statement assigns a par-t of a· str-ing to a 
t symbol.' If the set-symbol has not been pre~iously defined, ~ 

e'" local set-symbol l.I,i 11 be defi ned. The syntax is: 

<s~t-symbol-name> SUBSTR <expressio~1>,<expressionZ>, '<string>' 

<expression1> defines the beginning character position of the 
SIJbs tri ng. The f'i rs t. c.harac. ter is pl)si ti (In 1. '(expressi orlZ)-
defines the 'length of the s'Jbstt-ing. If <expression2> is 0, th~ 
substring will begin with the character defined by <expressionl> 
and continue to the end of the string. 

1. 2.a 6 LENGTH STATEMENT 
~ 

The LENGTH statement assigns ~he length of a string to a set 
symbOl. If the set-symbol ha~ not been previously defined, a new 
local set-symbol will be defined. The syntax is: 

<set-symbol-name> LENGTH 

1. 3'ADVANCED CONSIDERATIONS 

Each ~ource line is scanned twice before processing 'or ampersands 
whic.h signal set symbol or macro paiameter substitutio~ During 
~ach scan any set symbol names pt-eceeded by ampersands have thei r 
,al ues subs t.i t.'Jted felY' t.he ampersan'd and name. Any doubl ed 
~mpersands are replaced by a si~gle ampersand This allows the · 
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following capabilities: 

1. ::::. 1 SUBSCRI PTED SET SYMBOLS 

The fo~lowing statement will define a set symbol whose name is 
based on the-value of another set s~mbol: 

'DEFL 

If &1 has the integer value 4, the set symbol A00004 will be 
defined to have the value A. The following statement uses the set 
s ym b 1:1 1 : 

On the first scan, the && is repla~ed by & and &1 is replac~d by 
00004 l.eaving: 

MVI S, ~&A00004~ 

On the second scan, &A00004 is replaced by A leaving: 

MVI B, ,··A··· 

E:y var-yi ng the vall.!e I:d' the set symbcll I, set syrn b 015 may be 
defined and referenced which are indexed using I as a subscript. 

1. 3. 2 INDIRECT SET SYMBOLS 

The following statements will define a set symbol whose value is 
the name of another set symbol: 

A 
E: 

DEFO 
[lEFG 

"'ABC'" 
···A···· 

lhe followlng statement will use the set symbol B as an indirect 
reference to the value of set symbol A: 

IF . i"&~(&B'"'='''ABC''' 

On the first scan, the first two ampersands will be replaced by a 
~ingle ampersand and &B will be replaced by A leaving: 

IF ,.' SeA='~ ABC .. ' 

On the second scan, &A will be replaced by ABC leaving: 

IF "'ABC"'=;ABC'" 
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1. 4 ASSEMBLER PRINT STATEMENT 

The PRINT statement controls which source lines are displayed 
and/':'f"' pri nt-ed. Th~re are n.:.t.\1 f'olJr possi bl e c.perands. 

1. 4. 1 PRINT OFF 

Suppresses printing of all following source lines including 
i tsel f. 

1. 4. 2 PRINT ON 

Causes printing ~f all source lines except for those in a macro or 
lines skipped due to conditional assembly pseudo-ops or the 
conditional pseudo-ops themselves: DEFG, DEFL~ IF, ELSEIF, ELSE, 
ENDIF, EXITIF, DO, EXITDO, NEXTDO, ENDDO . 

.£k :3 . PR INT tJEN 

Causes printing of all source lines except for thos~ skipped due 
to conditional assembly pseudo-ops or the conditional pseudo-ops 
themselves. A plus sign will be printed to the left of the 
location counter value for source lines contained in a macro. 

1. 4. 4 PRINT ALL 

Causes printing of all source lines including those skipped due to 
conditional assembly pseudo-ops and the pseudo-ops themselves. 
Lines skipped will have no location counter value or object c6de 
pri rlted. 

1. 4. 5 SUBSTITUTION 

Lines are printed after macro parameter and set symbol 
slJbs 1.i t.IJt.i .,ri t.akes pI a,:.e. 

1. 5 ASSEMBLER EXPRESSIONS 

Operands may now be general expressions containing the 
c'pera t.,:,rs: +, -, unary -, *, /, (, ) I. MOD. I. SHR. I. SHL. , . AND. ,. ·OR. , 
. X ()R. , a n,d . NOT. I . as we 11 a:; the t- e 1 a t ion a 1 0 per a tOt- S 

='>'<'>=f<='>~ Charact~r strings in quotes may be used as 
at-guments ·".Ii th the t-elational oper-atot-s. Blanks delimi t the 
lexpressi .:-n. Expr~ssi oris are eval tJa t.ed 1 eft t.CI ri 9 ht." lip to 8 
levels of pat-entheses are allolJ,led. Operator-s I.lJit,h higher-
precedence are evaluated before operators of lower precedence that 
immediately preceed or follow the~ .The operator precedences are 
as foIl Cll,IS: 
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Exarnpl ~S: 

7:Parenthesized expressions 
6:*,/,. MOD. I. SHL.,. SHR. 
5: +, -, unar-y -

:3:. NOT. 
2: . AND. 
1: . OR. , . XOR. 

2+3*4 (result is 14) 
(2+3)*4 (result is 20) 
5. OR. X .. ' A" (,. e S IJ 1 tis 15 ) 
5. SHR. 1 (r e s IJ 1 t. i s 2) 
. NOT. 5*4 (,-esul t is X"·EB···) 
/ABC~<~DEF/ (result is 1) 
~ABC~>~AB~ (result is 1) 
... AE:C .. ' == .. ' DE .... OR. ." W X y Z .' :>47 (r e s IJ I tis 1) 
6300>/DEFG' (result is 0) 
~A/"'B'='A"B' (result. is'l) 

~te that strings of 2 or less characters are treated as their 
iIIJmel"il~ eqlJivalent.s (i. e. ,'AB·' is eq'Jal to X···4142·">' The null 
s 1, ,- i ng (11) is eq ua 1 toO. 

1. 6 RELOCATION PSEUDO-INSTRUCTIONS 

lhe RDOS Assembler contains the following additional 
ps@udo-instructions to implement the relocation features: 

ASEG 

The ASEG statement is used to define an absolute seqment. The 
default for the assembler is an absolute segment st~rting at 
lclI:!ation zet·o. After- int'er-vening RSEGs, an ASEG instt·u.ction 1"il1 
r~s~t the instruction counte~ to the valUE: of the end of the 
P t- e v i 0 usa b S I) I ute s e 9 tTl e n t. 

RSEG <rseg rlame> 

'The RSEG stat .. ement det'ines a r-elocatable segment.. Up to eight 
segments are allowed in one assembly, each identified by a name in 
the operand field. Each RSEG may be stopped and started again 
where they were left off by another RSEG statement with the same 
name. 

I 

,LBL <symbol>[~<$ymbolJ.: 

The GLBL statement is used to list all the external references and 
entry' pl:ei rats .i n an assembl y. Alflaximum oi' 255 external ref'erenct;1!s 
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may be used in one assembly. 

ORG 

The ORG statement is used to reorigin the subsequent lines of 
cod~. The (expression> of the ORG statement must be absolute if 
it is in an absolute segment and relative to the start of the 
c4rrent RSEG if it is in a relocatable segment. 

1. 7 ASSEMBLER ERROR MESSAGES 

English err~r messages are now displayed immediately below the 
line in error. More than one message may be printed for each 
line. They should be self explanatory. 
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2 RDOS LINKAGE EDITOR 

Run the Linkage Editor by typing JL. 
b~ displayed ~n the screen. 

The available options will 

2. 1 LINKAGE EDITOR OPTIONS 

C 

I) 

D 

S 

L 

p 

B 

Input to the Linkage Editor is in a command file 
Co rea ted IJ sin 9 the E d i t. (I r. The f i 1 e c (I n 1. a ins t. h e 
t-el oca tabl e input f"i 1 enames, the #ORG and #END 
st.atements and the RSEG's to be included. 

An absolute object file is to be written on disk. 

RSEG's t.hat. are not specifically listed are to be 
del e ted 'f t- om the I) IJ t put IT! 0 d u 1 e. 

The symbol tab 1 e is t.I:1 be read 'f"t-I~m each i rlplJt f i 1 e 
and then appended to the end of the absolute obj~ct 
f"i 1 e. The symtll:ll tabl e ,~an t.hen be ll:,aded by the 
debugger and used for symbolic debugging. All 
relat.ive addresses are relocated by adding the base 
address of the appropriate RSEG. 

List the memory map and reference list on the CRT. 

Print the memory map and reference list on the 
Mi I~rl:lpri nt.er. 

Send the memory map and reference list to the Serial 
Port. 

r f' "C" is speci ft ed t,he Li nkage Edi tOt- ',IJi 11 pt-ompt SPECIFY COMMAND 
FILE. Type the f"i 1 e name and RETURN.!I If" n(: .. -..,Ias nl:,t spel~i f'i ed th~ 
Li nkage Edi tor I,Ji 11 pr-ompt'SPECIFY INPUT FILE. rnlet- the fi 1 ename 
and RETURN. The Linkage Edi't.t:,r ~ .. 'ill the ':'1::aen ,the file, list. the 
RSEG's and their lengths on the screen and ask INCLUDE THIS FILE? 
Ty~.e '',X' l~ ___ ~.tde the T'i 1 e, ~IJ t.~gnore i t. Once a fi 1 e is 
inc.luded, you must not r-emove the disk containing the file. Aftet· 
processing your response. The Linkage Editor will again prompt 

·SPECIFY INPUT FILE. If another file is to be included proceed as 
before. if not enter a RETURN. 

If "0" is specified the Linkage Edi tOt- I,tJill prompt SPECIFY OS.JECT 
FILE. Type the file name and RETUR~ 

The Linkage Editor ~ill then prompt LINKER INPUT. 



RDOS; MANUAL 

2. 2 LINKAGE EDITOR INPUT 

Enter the RSEGs and their locations in memory using the following 
f' 1:- rrri at:· 

#ORG <absolute address> 
(list of RSEGs to be included separated by commas~ 

*ORG <absolute address> 
<list of RSEGs to be included separated by commas~ 
#END <entry pointl must be a global symbol> 

If "D" <delet.e RSEOs) is not. specified all RSEGs t"hat at-e n(lt. 
lIsted are included after the last #ORG statement. 

If an entry point. is not specified the default is the entry point 
of the first relocatable file to be included. 

When t.he Linkage Editor is finished it displays the message 
FUNCTION COMPLETED. 

LINKAGE EDITOR COMMAND FILE 

The command file is created using the Editor. It supplies the 
Linkage Editor with t.he necessary information about input files 
and the desired location for RSEGs. The format of the command 
file is as follows: 

'(1 nplJt. fi 1 ename> 
<i npu t .. fi 1 ename> 

< i. n put f i len am e)' 
#ORG <absolute address> 
<rseg names separated by commas> 
IORG <absolute address> 
<rseg names separated by commas) 

#ORG <absolute address) 
<rseg names separated by commas> 
#END <entry point symbol> 

~. 4 LINKAGE EDITOR OUTPUT 

If ~equested the Linkage Editor will output, to the CRT and/or the 
printer, a reference list and a memory map. 
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The reference list shows for each input file the RSEGs, their 
absolut~ addr~ss~s, and th~ir lengths. It also lists all of the 
globar symbols in each file and their absolute addresses. The 
format of the reference list is as follows: 

FILE RSEG ADDR LENGTH 

GLOBALS; 

The memory map shows the memory locations of ~he RS~Gs. It lists 
them in the order in which they wer~ entered in the linker input. 
So if the operands of the #ORG statements were in assending order 
the memory map 1.I.li 11 al Se:1 be. Th.~ ·f"I:.r·ma t. of the mem':'r-y map is as 
follo'.I's: 

ADDRESS RSEG FILE LENGTH 

lof a RSEG '.I.las (Iverl ai d by an.:.thet- RSEG of the same name, i t I .... i 11 
be flagged by an "0" to t.he t-j.ght of the lengt.h I~olumn. if· t·her-e 
is more than one RSEG of the same name the first one encount~r~d 
by·the Linkage Editor will be used. If a RSEG has been deleted 
("D" , ... 'as spel~i fi ed and t.ha:! RSEG was not. 1 isted) t.he entr-y in t.he 
m em (I t- .y map 1.1.1 i 11 be f 1 a g g e d IJJ i t .. han II D II • 

At t.he end of the listing the entry point for the object module is· 
given. 

2. 5 LINKAGE EDITOR ERROR MESSAGES 

Error messages and their meanings are described in the following 
set:!ti on. 

NOT A SOURCE FILE - The command file is not an Editor source file. 

NC~ A RELOCATABLE FILE - The Linkage Editor input file was not 
c t- eat e d by 1. h e F u t u t- e d a taR e 1 0 cat i n gAs s em b 1 e t- 0 t- the It R It 
attribute has been changed u~ing the Monitor. 

PARM ERR ... RESPECIFY - Syntax error in the linker input. 

-(1 abel> **DUPLICATE GLOBAL 'IN <i"i 1 erlamlE!)- - The f·i rs t OCCIJrance of 
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a global label is used for address references. all additional 
definitions are flag9~d as an error. 

<label> **UNRESOLVED REFERENCE IN <filename) - The external 
refer~n~e was not fo~nd in the global symbol table. 

IN RSEG <rseg) **UNRESOLVED REFERENCE IN <filename) - Reference 
betw~en RSEGs in the same assembly can not be ~orre~tly relo~ated. 
Probable cause is references to a RSEG that has been deleted. 

**DELETED RSEG REFERENCED IN <filename> - An RSEG whi~h was not 
included is needed to resolve address references. 

**ERROR IN COMMAND FILE - Incorrect file name was spe~ified or a 
syntaH et-t-or- in the c.ommand t"i I e. 

**RELOCATION E'RROF~ IN <filerlame> - Inp'Jt file was rlc-t ~ot-t-ectly 
~ssembled with the RDOS assembler. 

**TABLE OVERFLOW - More memory is needed by the Linkage Editor. 

**SYMBO~ TABLE NOT FOUND IN <filename> - The symbol table was not 
included when the program was assembled. 

**SEQUENCE ERROR IN (RELOCATABLE FILE NAME) - records in 
<rE!l-:II!a tabl e fi I e narrJla> are n-:.t i r. proper .:-rder-. Reassembl e. 
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3. RDDS DEBUGGER 

F< u n t.. h e Deb IJ g g e r- by t Y pin 9 .JD 0 t- .J 1. The s c r- e e n 1.1.1 i I I dis P 1 a y 
memory centered at 0 in the same format as the Futuredata DOS 
Debugget-. All ':!ommands at-e identi.:al to those in the DOS Debugger-
with two exceptions necessary for symbolic debugging: 

:3. 1 LOAD I NO A SYMBOL TABLE 

I n (;t t- d •. H- t .) h a v e a s y m b 0 1 tab 1 e inc 1 IJ d e din a nob .. j e c t f i 1 e, y .) IJ 

must select the option which causes it to be included both wh~n 
Assembling and Linkage Editing. In order to load the symbol table 
you must specify its beginning address and wheth~r you want all 
symbols or only· global symbols at the time you load the program. 
The format of the load command is: 

L (filename>[, [(offset)][, [<symbol table address>][,GJJ] 

~~ntities enclosed in brackets are optional). If (offset> i~ not 
'~It:H:i f'~. ed, its defalJl t. is O. I f (symbol tabl e addt-ess:) is not 
spt?.:.if'ied, blJt. the pre.:.eeding .:.t:tmma is, its default is the 
':!Ut-t-ently displayed addt-ess. EHamples: 

L1EST. L,,2000 

L TEST. L",G 

L TEST. L, 100, 

Loads symbols for TEST. L ·starting at X~2000~ 

Loads global symbols for TEST. L starting at 
X·'2000··· 

Loads global symbols for TEST. L starting at 
the currently displayed address 

Loads symbols for TEST. L starting at the 
':'IJ I'" r e n t.' 1 Y dis P I aye dad d t- e s s. (I f' f set s p r .) 9 t" am 
b'y X" 1 00·" . D.) e s n .) tot' f set add t- e sse s, 
however, and thus makes symbol table 
meani ngl ess. 

After reading the symbol table, the Debugger prints the loaded 
length of the table at the bottom of the screen (in hex). 
E~<am~d es: 

SYMTAB LENGTH=015A 
GLOBAL SYMTAB LENGTH=004B 

t, you attempt to load the symbol table where there is no memory 
or where there is protected memory, the message 'PARTLY L(lADED~ 
will be appended to the length me5sag~ Example: 
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SYMTAB ~ENGTH=201A; PARTLY LOADED 

In this cas~ 0nly part of the sy~bol table could be loaded. You 
may reference those symbols loaded. in order to load the complete 
symbol ·tabl~1 you must either add more memory or specify a lower 
$ymbol table addt-ess. 

3. 2 REFERENCING A SYMBOL 

You may use a symbolic reference wherever you can use a 
~ .. ? >~a d t?(', i rna 1 ad dr ess. T ht? s y n ta ~{ I:d' a s yrn tll:II i I::' t- e fer e rll::' e is: 

:N[<t-el')I~a tabl e fi 1 e name): J<symbol) 

The"<Ft?locatable file name> may be necessary since identical 
symbols may occur in separate assemblies. If this is the case, 
and tht? <Felo~atable file name> is not specified, the address of 
the first symbol encountered in the table will be used. Examples: 

D#NEI3ATE 
DiTESTl. R:START+4 
D#"TEST 1. R: STAF;:T+#TEST2. R: START 
D#BEGIN* 
L 1:TEST1,,#SPACE-lO 

If you us~ a symbol which is not in the currently loaded symbol 
tabl e, t.he Debugget" displays the message: 

UNDEFINED SYMBOL 
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FUTUREDATA SYSTEM 31 CHECKOUT 

1. Connect· the keyboard & CRT to' the mainframe 

CAUTION 

'Connect; ng keyboard; nto the wrong connector may 
cause dammage to the keyboard. 

tmI"""IT CABLING 

2. Open the mainframe top and connect disk dri"ve connector 
to the rear plug on the TAPE & EIA I/O Board. 'Ensure 
that red strip on ribbon cable is toward the rear of the 
unit. Ensure that a 11 cards are p,roperly seated • 

. CAUTION 

Be careful, if removing CPU card ahd/or Emulator card. 
They are interconnected with short ribbon cables which 

. may become disconnected. Both cards. shout~ be removed 
at the same time. ' , 

To . DAR PANEL 
. Obit 
Il . 

... 
I.n.I 

.. -, ~=:'f 

,', 

""" . 
• CPU ElaulatoJ' 16K R»I 
C&lrII Card Board 

r ~ANI 
LrW w-

.~ 
[ 
I 

I. , 

. - .~J 

,.,., 

. . 

...... ..... 
Debue/PROM orr. Keyboard Tape 1 ru, 
Pro'I' ... er JIO loud . JIO loud 



. FUTUREDATA SYSTEM 31 CHECKOUT 

3. Connect CRT and Disk power plugs into theauxillary 
power sockets on the rear of the mainframe. Then plug 
in the mainframe to a wall socket. 

CAUTION 
. . 

Applying or removing power from the disk drive with a 
diskette in the unit ma.v destroy the diskette. 

4 •. Turn on the power switches on"themainframe and the . 
disk drive. 

5.. Insert the system diskette, into DRIVE a with the label 
toward, the power switch, and close the diskette door • 

. 
6. 'Press the LOAD button on the keyboard; then type D.· 

The system will initialized with the promot; 
FurUREDATA DISK OPERATING SYSTEM-VER 1.0 

PAGE 2 

7. Type 0, return on the keyboard. A directory of the files 
·on the disk will be printed on the CRT. 

CAUTION 

Ensure that the diskette is for the same microporcessor 
as the CPU. i.e. 8080 diskette, 8080 CPU card.· 

S. Type JD return. A dis.play of the contents of memory 
around the location 0000 should be. seen • 

• 
9. _ Type JE return. A display of the double·· dotted line -

editor, plus a prompt at the bottom ~f the screen 
should be seen. 

-10. Type JA return. --A prompt ; ndi cat; o-g whi chassemb 1 er 
you:have available should be seen.-

~ . 
11. Type JU return~ A displ ay of the copy util ity shaul d 

be seen. . . 

12. Thi s comp 1 etes the veri fi cati on of all major functi ons _­
of the t1i crosystem 31. 

13. _Open the disk drive door by oressi~g straight in on the 
latch to the left of the door. -.The' diskette shotildbe 
ejected. . 

14. Remove power from al1 unit$, and disconnect them. 



GETTING STARTED.WITH THE FUTUREDATA 

MICROSYSTEM 31 

INITIALIZING A NEW DISK 

1. Initialize system by 'appfying' power, inserting a system 
diskette, pre?sing the LOAD button, and ~yping D. 

2.- Place a write enable tape over the write protect slot 
on the rear edge of a blank double density soft sec­
tored'diskette. Then insert it into drive 1 with the 
label facing to the right. 

3. 

4. 

Type I return. The system will respond with the ques­
tion: INITIALIZE DISKETTE IN DRIVE:l? 
Type Y. Any other response will result in an error 
indication. 

When the system is finished initializing the new disk­
ette, the following message will be displayed: 

FILES ON DRIVE:l: 76 FREE TRACKS 
PW~l DIR 

DUPLICATING A DISKETTE 

1. First, initialize a diskette a~ defined ·above .• 

2. Thert insert the diskette to be copied into drive ~, 
leaving the initialized diskette in drive 1. 

'3" Type X ~, l,A r.eturn. 



DOUBLE DENSITY DISK SYSTEMS 

PRELIMINARY 

The Mi(!t"'.)systelT!f:3\. IJJith d,j'J~le d'@nsity dual disk drive pr-.)vides 
':IV~t· 1 ",.:=gabyt.t:! of (I'f'I-'1 i n~ ra.ndom a.~.~~ss disk storag~. The 
dlskettes are organized dS 77 tracks of 52 sectors each. E.ch 
s.:=ctor is 128 bytes. The first track on each disketie is reserved 
f" 0 t' the dis k d i t" e c t (I t" y. The use t" may . h a v e up t I) 76 t" i I e s 0 f' (I n e 
track each per diskette, one file of 76 tracks or any combination 
in bet'}Jeen. 'The mi nimum fi I e is 52 sectors of 128 bytes Ot- 6656 
bytes t.:.1.al. The maximlJm file is 76 tt-acks (d·'6e.56 bytes c.t­
~05,856 bytes total. 

2;0 Installation 

The Microdisk/3 m~y be connected to any Microystem. The 
Microdisk/3 is connect~d to the Microsystem'with a 20 conductor 
flat ribbon cable. Connect the Microdisk/3 cable to J2 on the 
Tape/EIA b.:.ard. Thi sis the (.nl y bc.ard l\li th t ...... (. 20 condtJ':' t.or, :'::M 
headers. The red st~ipe on the cable should be aligned toward the 
~':3.r ,:d' th~ ,systerrl and t.he .::.abl~ ... (.IJt~d .:.IJt thr.:lugh the f'lat .:.able ,.lIT! p a to' the I e f" t, t- eat-. 

"It (ailft CI4"P 

See also section 1:3. 1. 2 of "FUTUREDATA DISK OPERATING SYSTEM USERS 
MANUAL" 

It will also be necessary to replace the system~ bootst~ap EPRO~ 
The procedure varies somewhat dep~nding on the:CPU card ,in the 
Microsyste~ If the CPU card is a ~-80, 8085, 6800, 6802 or 8080A 
mod IIi then the bootstrap EPROM on th~ pr~cessor board is 

. p'laced .. The doubl e densi ty EPROM"'s iu-e 1.bI ed Z80DD fot- the 
A mod II, 8085, and Z-8Q They are labled 6800 for the 6800 

d 6802.' I f the CPU cat-d is an 8080A (p. c ...... card 10020 rev. A or 
B) then the follpwing is required ' 

1. If it isa tape based system (Mict·osystem/l0 or 
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Mi(!t-l)syst~2m'/1~:') then the bootstt-ap EPHOM on the Tape/EIA 
ba:,at"d rhlJst b~ di::.a.bl ed as descxi b~aj in 18. 1 a:d' "FUTUREDATA 

.D I SK OPEF~AT I NG SYSTEM USERS MANUAL". 

2. In addi ti on, tape bCis.:!d syst.em:=; I-,.Ii 11 t-~qlJi t-e a PROM/RAM boat-d 
to hold the double density boot EPROM. This is supplied with 
all Microdisk/3 packages that connect to existing systems and 
all 8080A systems that do not have the mod II CPU board. 

I f do M i I:. t .. a) pt·· i n t. e t.. i sal s a:" t (a t. e IJ sed I.a.l i t h 1. h e s y s 1. err, , 1. hen 1. h e 
Microprinter is connected to the disk in a daisy ch.in fashion. 

To connect the printer: remove the top cover on the Microdisk/3 
and connect the 20 connductor printer cable to ~he 20 connductor 
headel" c.1 arrapeaj 1..0 the .ta:ap a:d' dt"i ve 1. Not.e: the red s tri pes 01"1 

the the two c~bles ~hould match.' Also note that the Microdisk/3 
mlJst be powered on in order to IJse the printer, if the printer is 
It d a i s y c h a i ned" t h t- I) ugh the dis k. U n d e t- n I) nTI a lop e t- a 1. i n 9 
I~ .:' r. d i t i I:a n S J t his i sal t'.1 a y s 1. he,:, a s e. 

~. 0 M em I) ,-.y S t t- a p pin 9 

The double density DOS software requires the following memory 
b Q a t- d s t ,." a. p pin 9 : 

241< m.~mot'y 

:321< m em (I t- Y 

401< III ~~Ira I) t- Y 

~~::::I'" m .~ITI t) t" Y 

Systems u1:.i·lizing ::::K RAM boat-ds 

C 1:1 rl n e c. t ' j IJrra p E! t" sat 1 (I c. a t. i (a rl S (> , a n .j 
1. C .;. nne I:! 1~ .; IJm p ~~ t-sat 1 I) I:! a t. i aj n s 1, 
be:aat .. d 2. 

5 a:ln bl:lal·-.j 
and /:.. on 

Connect a jumper at location 0 on board 1. 
C a) n n ~ c. t ..i tlITI P ~ I.'" So a, t 1 a) a::' a t. i a) rl S I, and ~:; I) n b (I a r d 
2. ' Connt,!,:!t jlJmp.~t-s at. locat.ions 2, iknd /:.. on 
boa. t- d ::::.' 

C () nne (! t a .j IJIl'I P e t- a t 1 (I':! a 1:. i (a n 0 (I n t. I) a t- d 1. 
Connect a jumper at location 1 on board 2. 
Conn@ct jumpers at locatil)n~ 2, and 5 on board 
:3. Con n e c. t. j IJ m pet" sat. 1 (a a:' a t i (a n s :3 I a rl d /.:.. (a ... 
b Qa t- d 4. 

C (I nne I:! t a j urn p .~ t- a tIl) c. a til) n 0 (I n b (a a t- d 1 . 
Co ...... ect a jumper at location 1 on board 2. 
C (I fa n a:: '': t a .,; urn p .~ t- a t 1 (I a:! a t i ta n 2 I:' n b (I a t- d :;:. 
I::.)r.rl~':' t ... i 'Jrr'I)81··":.;:. a't 1 t:' t:' a t.:i .)rss ::,::, . ar,lj ~i .:.r. t •• :.a.r·.j 
4, C I) n n .~ ,;: t .,.i um p ~! r.:; a. t 1 0 cat i ,) fa S 4 , and I~:' (I n 
b ,) do t .. d ~~;. 

C '_I n fa ~: eta .,; un-. p .,:: t- ~~ t 1. I) t.·3 t i () n 0 I) n t, ,) <:~ t· d l. . 
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16~:~ m em I) t- Y 

:32K meml)t-y 

48K meml:l .... y 

:321< memot-y 

Connect a jumper at location 1 on board 2. 
C~nn~ct ~ jumper at location 2 on board 3. 
C .) n ra .~ I: t a .j un. pet· a t.. 1 I) cat i .) ra :3 I) n boa r- d 4. 
Connect jumpers at locations 4, and 5 on board 
5. Coranel:!t a .jumper- at location 6 on boat-d 6. 

Systems utilizing 16K RAM boards 

Con n e c. 1:. j um pet- :; a t, 1 0 cat i .:1 n sO, . 1, 5, and A6 
,:In b.:-at~d 1 . 

. . 

Connect jumpers at locations 0, and 1 on board 
l.t Connect jumpers at locations 2, 3. 5, and 
A6 on boat-d 2. 

Connect jumpe .... s at locations 0. and 1 on board 
1. Connect j.jmpet-s at locat,ions 2, and 3 on· 
bc.ard 2. CI:lnr.el:.t jlJmpe .... s at ll)l:.aticlr.s 4. 5. 
and A6 on boat-d :3. 

Systems utilizing a 32K RAM card 

C:or.nel:t jumpet-s at locations "5-2", "6-:3", and 
"~:2". 

Systems utilizing 32K and 16K cards. 

Ccinnec t jumpers at 1 clca ti (Ir. "32" -)r, the 32.< 
RAM cat-d. CQnnec t j umpet-s at 1 oca ti ons 4,' $,. 
and A6 -)n the 16K RAM card.' 

Systems utilizing a 4:3K RAM cat-d. 

Co·nne-:. 1. j"Jmpers at 1 oca ti (Ins 11'5-4", :and "48". 

4. 0 D~sk Drive Strapping 

Figures 1 and 2 show the option strapping for the double density 
di sk dri Yes. Note the di fferent s tral=lpi ng for dri ve "0" and dri ve 
"1". Some t"aul t isola t,i on can be accompl ished by i ntet-changi ng 
the ·fuoa:. ti (lOS clf dri ve "0" and dri ye "1". Thi sis don,' by 
remov-i ng the t-~at- panel. 

CAUTION: POTENTIALLY LETHAL VOLTAGES EXIS.T INSIDE THE DISK 
SVSTE~ THE PQWER CORD MUST BE DISCONNECTED FROM THE WALL 

ET WHENEVER THE COVER OR REAR PANEL ARE REMOVED. 

• e j u"'pers or. the dri yes ITlay not\I' be a1 teared .. t9 change dri ye "0" 
into dt-ive "1" and' vice-Yet-sa. The 34 conductot- cable connecting 
t.he the tl\IO di sic: dri yes and d'i sk contro11 er can now be 
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disc~nnected fro~ the $u$pect~d drive and the other $ub$~ituted in 
it.s pla,~e. 


