






















































































































































































































































































































































































































































































































































PAGE b-18 

�T�~�e� KgB f. followed bv the �t�h�~�e�e�.�w�o�~�d� exit 'eaue"ee de •• 
�e�~�1�b�e�~� �~�"� Seetfo" �6�.�2�~�5�.�3� 

. . 

AI "oted 4" Sect1o" 6.2.5.1, d.t. f. �t�~�e�"�.�m�4�t�t�e�d� �t�h�~�o�u�Q�h� �~�e�.� 
�o�f�.�t�e�~� •. 0" �t�~�8�"�.�f�e�~� of �e�o�"�t�~�o�'� to tha �d�~�f�v�e�;�.�.� �T�h�i�.�~� ••• 
follow •• 

1. C.l, to the !peci., �D�~�.�v�e�~�i� 

�q�~� • �!�t�.�~�t� �e�d�d�~�e� •• of the Eeho �~�u�f�f�e�~� 
Rt • �A�d�d�~�e�.�,�.�o�f� "ext byte �f�o�~� i"put �.�t�o�~�.�c�e� 

�c�o�~� �~� if CTRL/C Ju.t e"tared) 
R2 • Addre •• of the "ext �e�h�~�~�e�e�t�e�r� to be 

.tored 1" the Echo �B�u�f�f�e�~� 
R3 • �A�d�d�~�e� •• of �t�~�e� , •• t �e�h�.�r�a�c�t�e�~� 

�~�r�f�"�t�e�d� �f�~�o�m� the Eeho �~�u�i�f�e�r� 
q4 - Ad9re •• of the .Dprocriate �h�a�r�~�w�l�r�e� 

buffer 4" the exter"el Caoa 
�R�~� • Addre •• of the I"cut Byte !tere 

2. Cell to the full �d�~�i�y�e�r�l� 

R0 • t"out �e�h�.�~�.�e�t�e�r� Or e 41 out cut 
R4 - Addr ••• of the �a�c�c�~�o�c�r�i�a�t�e� �h�.�r�d�w�.�~�e� 

eo"trol It.tUI Reoflter 
(C bit ••• et a. 0" e"try to .hOw 
�1�"�t�e�~�r�u�~�t� tVDe, f.e. e.4"out 
."d 1-outDut) 

I" both ea.e., the �i�"�t�e�~�r�u�p�t�e�d� crOQr'ml Reg41ter co"te"t. 
�a�~�e� .aved 0" too of the .tack. For the Speci.' Driver ea", 
the addr ••• to the Po."ter Store i. above theM A"d mu.t be 
retur"ed 4"taet 0" reea" C.ee FfQure 6-2) 

Detaf'ed Delcrictio"' 

Tbe out14", of oo.ratio". �p�e�r�f�o�~�m�e�d� by �R�~�O�N�S� fol'ow •• 
�F�i�g�u�~�e� �~�-�4� �i�l�'�u�l�t�~�.�t�e�l� the leOue"ce 1" More dete1'. 

1. Saye the e"trv C-bft �i�~� the I/O .witeh byte f" the 
�~�o�i�"�t�e�r� Store C •• e above) a"d the" the i"terructed 
�e�~�e�g�r�a�M�I� Reoi.ter co"te"t. 0" the �I�t�a�c�~�.� �~�e�s�e�t� the 
ReQ1.terl frOM the value. held 1" the p04"ter Store 
a"d reMeMber the Store �.�~�d�~�e� •• 0" the steck. 

If the 1/0 .wftch .howl the f"terruPt wes caused by 
output, 00 to �.�t�e�D�~�.� For �~�"�o�u�t�,� read �~�h�e� �e�h�a�r�~� 
ect.r '"tered a"d .ave a CODY of ft, .trfpeed of 
bit 7, i.e. oar1tv, i" the I"put Byte Store for 



fI\. 

lete~ e~eck4"g. C4g"o~e "ull. wft~f" co~ma"d.' 

Telt t~eCom~a~o Buffe~ ~o."te~. If 4t 4. "e"-e, a 
co~ma"d 4"out f. el~e.dy u"de~way, he"ee ge te .te~ 
1 to cell t~e S~eeial O~ive~. Ot~e~w4.e eheek 
w~et~e~ • Iwfteh w •• let at ste~ e b@eeu.e the , •• t 
e~ar.ete~ 4""ut w •• fSC or ALT~OOE, e.the~ of wh4ch 
or,ve"t. loeci., t~eatme"t fo~ the e~~racte~ 4"out 
t~41 time (f"cludi"a CTAL/C). If .0. e'e.~ the 
Iw~teh ."d go to Iteo 6 D~ov4~ed th.t the ful' 
dr4ve~ fl f" co~e (lee "Ge"e~.l Oe,e~4et40"' .boye' 

If.the f~DUt cha~.ete~ fs "ot CTPL/C, '"0 the full 
~r4ver 1a "ot 4" eo~., eo"eet the ~04"te~ ste~e 
addrela from the Itaek a"o lave the .co~o~~iate Re­
~ilter co"te"t. fo~ "axt time. Go to the SYltem 
Exit (aee Seetfo" 2.3.') to ~eltora the eroQraml' 
qeo4.te~1 a"d ~etu~", thul .O"o~."~ the e"trY. 

If t~e full ~~fve, il f" eo~e, 'ook fO~ ESC or ALT­
~O~E (f.e. ASCII eodel 33. 1'~ or 176'. ~et a 
switeh for "~xt ttme whe" fou"d Cia. Itee 3) 

~ete~mf"e the ."t~Y eoi"t for the full d~ive~. f"­
te~ruDt lery4ee ~outt"e f~om the offlet 4" ita 4"­
~erf8ee table Clee Seetfo" 3.3~1), relet the C-b4t 
fro~ the 1/0 Iwtteh byte a"o 00 to ft. 

If the 4"~ut che~aete, 41 CTAL/C, .et a e04"te~ to 
th, Ita~t ef the Echo Buffe, a"d ea" the S~eefe' 
Or4ye, by EMT 31. S~ou'd a ~etu~" eceu~, beclu.1 
e.the~ mo~e i"DUt f' e.Deeted o~ the cOmma"d hI. 
bee" e •• cuteO, ~ecall the f"te~~UDted oreoram 
th~ough steD 4. 

Fo~ a" outout i"te~~uDt, elea, the f"~ut Byte ~te~e 
a. a Iwftc~ fo~ the ~p.cia' O~4ye, C.ee "e.t Sec­
tie"' e"d dtaable the o~."te~ f"te~~u~t. If the 
Co~~."d Buffe, Pof"te~ 4a "o"·~ (eo~ma"d ."~ut 
u"derwey) or_the Eeho Auf~er cutout ~04"te~ f. "ot 
at the buffer .t.rt (elea"-up D~f"t .tt" '4"eOm­
eleta), QO to .te~ , to ea" the d~tv.r. 

nth.rwile e.~mi", ~he ff~.t byte of th~ feho Buffer 
C,ee above). If ft is 8 ~, t~e f"te,~uet ca" o",y 
b. ~~oer.m·f"4ti8ted, ~e"ee QO to steD ~ to eal' 
the fu' 1 d~ive~ ,,,·ovil'ied that .t fl t" ee~.. A 
"0"-0 eo"te"t, ~owev~~, 4"~ieatel that I eOMml"d 
ha' bee" fi"sl'V comoleted. u.e lueh co"te"t to 



~es.t t~. co~.o,. c~4~te~ 1"te~~uct .t~tu. to its 
.tet. D~fo~ to, t"'. cO"''''e~d e"t~y .p\d c'.e,. t"'. byte 
tl'. Exit t~~ou~~ .te~ 4. 

- . 
Th. pU,.Dose of the .c~cfe' cO"'l'/Ia"~ d,.fve,., •• e'~eedy f~d4. 
ceted f" !ectfo~1 6.2.1 ."d 6.~.4, ts twofel~1 

1 • It P,.oc.s •••• 1' CO"so'. te~"'fp\.' f"t.~,.uPta .~4 •• 
4"0 du,.4"0 t~, i"Dut of • cOI'/II'/I.~d~ .a ~ ••• ed 0" by 
t~e Lflt."e,. dfscusaed 1" t~e Drevfou' •• ct1o", u"­
tf' • co~",.t. cO"'~8"d "'e. bee" stored fp\ the 
buffe,. withf" the LfatA".". It the" c~". the 1"­
t.r",.ete" d •• cribed 1" t~e "ewt •• ctfo" to orocea. 
the cOI'/I",."d •• ".Qui~ed. 

2. ~t p,.ovid.s • eOl'/lmo" ex1t '.OUe"ce f~~ .1' eo~me"d 
o~oc •• sfp\g ~odul •• retu,."f"O eo"t,.o' "orm."y to 
t~e Dro~r.1'/I f~te,.rupted by t~. cCI'/I~."d, t.kf"o c.,.e 
of '"'1 e~"o" co~d1tfo"s M.t.cted. 

'0" ,. ••• 0". afve" 1" !eetio" 6.2.1, the !c.cf., O,.fve" is 
c,"ed ~y it. CW" EMT thu •• 

31 

Nc ,,.OUI'/I."tl ~~e c •••• d.C" the 8t.C~' ~oweve,. ft does e.pect 
t~e .tack.too to.co"t.f" Regfate" co"te"t ••• v.d by the ~MT 
H."dl.,. (se. !eetfo" 2.'.1), •• 'f.t.d .1th.~ tp\ the D,.evf. 
ou. aectto" whe" c.,led by the Lf.te"e~ dU~."Q the f"out 
ph •• e o~ 4" S.ctfo" 6.2.5.1 fo~ th. eol'/ll'/lO" ex.t rece". 

The eo"te"t of the •• ved 
tene~ e.". I" thf • 
• ~o~f"Q each v.'td f"out 
wft~f" the Lf.t."e,. end 

•........ -._---- . 

q5 0" e"t~y 1. "0"-0 fo~ the Lf.­
ee'e, the d,.1ver is ~.sPo"sfb'~ fo,. 
ch.~acte" f" t~. eOll'l",end Suffe,. 
fo~ D~oduc1"o the 'Do"oc~iete ec,",o. 

1. If t~1. "ee".b'e. the p,.i"te,. i"te~,.uet, thp. Ltlte"e,. fs 
fmmedi.te'y ~ec."ed afte,. exit. 8'1 t~e cheek f" steD 9, 
the "'W i"te~"UDt 1. then p •• sed 0" to the ful' d,.tv.,., t",us 
,"owi"ft C"OQ".~ output luacep\ded by the .~t~v of t~e com­
m.nd to p"oeeed. 



DOS6."Nt'I 

Elc~ ehl~.ete~ of. i~cut o~ outcut •• ~."dle~.t o~e .~t.r­
ru~t I"d the co1"t.r. c •••• d 4" t~. ~.g •• t.~ •• ~e u •• ~ for 
buff.~ .cee... T~. drfver ~u.t .'.0 crevide t~. .D.c1.' 
tr •• t~."t .fford.d to e.rt.i" e~.~.eter. det.4led 1" t~e 
Proar.m~.~. ~."dbook. W~." it r.eoo"1ze. t~.t the eeho for 
the C~ t.rmi".ti"o ." 1"Dut ,i"e h •• be.n outcut, t~e d~tv.~ 
rlmov •• • "V comm."t eont."t ~roee.ded bv , enrl.1 ."V d.tl 
r.mlf~I' it c.", t~e t"te~cr.ter. nt~e~w •• ~.t extt. to 
the IUI~."ded oroq~.m, o.r~.c. wit~ S outout tf • ~onttor 
,~.te"."Q .t.te i. te b. ~.~"t.~"ed. the retur" 1" thf. 
CI'e I"d from t~. i"term.dt.t. f"t.rruDt. duri"o f"cut ac­
Clot.nce •• bv w.v of thl Lf.t.".r. 

T~. common .xit oClr.t1on fol'ow. det.ct1o" of ~ f~ R~ 0" 
I"trv~ tf Rt 1. "ec.t~v., t~e I"terereter or A" f"dtv4du.' 
commlnd erOc ••• o~ h •• u"covered ." ~rror in t~. 4"cut com­
~Ind. I" t~i. c ••• , .~ ov.~1.v 4. c.'le~ .nd t~4. co"v.rt. 
the fmDlf.d .rror code in Rt into • cl.f" '."Gu.ae .~ror 
~.I'.~I .t the c~."t.~ .nd the cc~m."rl •• ~eJeet.d. t.ueh 
error. mu.t b. ~.ndJed f"t~f. w.v b.e.ule the "or~.' nt.c­
"oltte P~f"t rout1". al.o ue., t~e ~S~ Cee. C~.oter " a"d 
this ef eOur.e 4 •• ttl1 oeeuced by the rlr4v.r). 'er eo •• -
t~ve Rt, f"d4e.t."q ~omm."d croee.ef"o h •• b~e" •• ttsfaeto­
rily comel.ted - or .fte~ r.eel' w~en the error m •••• a. ~ee 
b.l" outcut, the drfver cl •• ". uc ."d .0.1" ~.tur". to t~. 

~~ L •• t.".~ to .Mit to the 1"t.rruoted DrOer.m. 

EMit St.tel 

Th. R.a4.t.r eont."t. c •••• d 0" bv the dr.v.r .re •• 
follow •• 

• 

1. I"t.rcr.t.r e.'" 

R1 • Addr, •• ~f the byte eo~ta1"1"g the 
t.rm4".t1"CI CR 

R4 • Addre •• of the eOn.ol. Dri"ter 
~.rdw.r. buffer 

R~ • .ddre •• of the fir.t byte of the eOMM."d 

li.te"e~ r.c."1 

Rt • Addre •• of t~e next byte to b. 
ff".d f" the eo~m."d buffer Cor 0 41 "0 
furt~er 4ncut i. exeeeted) 

R2 • Addr ••• of n,.t byte to b. f4lled 4" 
the ~e~o Buffer 

R3 • Addre •• of the 'a.t ~vt. cr1"ted 
from the Echo ~uf1er (or i"fti.'4zed 
•• "oted .arl.er O"e bvt8 be~t"d R2). 



Dose.ANt"! 

On t~e Jnte~~~ete~ cI'l, the .tack •• ~a •• ed w4th tha li •• 
tene"" ",eell' "1~I"'ete"' •. 0'" toe, ",.edv f~r eve",tuI' .xit wh.", 
the ee"'~I"'d ~a. b.e", ~",oe.'led. T~e li.te",e", i. ",.ca"ed 
w4t~ the stick set a. on ent",v f~o~ it. (Thi, ",eoui ..... o"'e 
clel~."'e. w~." the driv.,. t. u •• d i~ ft. eo"'~on e.tt I"o'e) 

Det.i'.~ P~oce.'inQI 

"OUI". ~.5 4l'u.t~.tel th! D .. oce.stnQ ~I"oeedul"e of the Se.­
ct., D~4y .... en out'i",e of the st.~. t'ken fo"ewll 

Ae.to ... Reofste", contents D ••• ed bv the el"4no 
",out4n.. 0 fn q8 ide"'tifie' a el" fo .. the eo",,,,On 
exit ODe,..tton of the d .. fve"" 4f fou",d ao to .teo 
12. nthel"w4.e exe",t"'e the li.te",.",. InDut Bvte 
Sto ... th"'oua h P8. W~en th4. eOl4n i. '" I D",4ntll" 
~nt.",,.uot he. ~ceul" .. ed, henee QO to ~t.P 9~ 

Telt the t"'Dut byte fo", CTAl/C 0'" CT~l/Ut I", ef­
the .. CI.e, ",ove A tnto the Echo Buffe", fo"owed bv 
the eo .. ",e.Dondtno 'ett.1" end r ••• t the fn"ut byte 
ItOI". to CR, Set the Command Buffe", eofnte'" fol" a 
"e~ commlnd tnDut - a"'d th~. a1,0 the und.",wav 
.witc~. Say. the cu"'",ent e",tnte", int."'l"upt StltU', 
fo",ced "01"1-0 bv bit ~ • 1, il"l the fi~.t byte of the 
~cho Buffe", (UI"I'." th~1 i. e'",.adv eth ... th~n I, 
indiclti"'o I f",e.h att.mot at the eo~mend .tI"4no). 
Of.able the ~evbol",d intel"ru~t to e"ow the eeho 
"I"tnt to kee" in DIce and 00 to .teD 7 fol" exit •• 
"eouired. 

Ii the inDut byte i. RUBnUT, eh.ek 
Suffe.. byte 10'" " .ionffv4no 
it",.t entel".~ C •• e below), il"l this 
the Ec~o Buffe",(I) • 

••••••••••••••• 

t h. next Co"'",lpHf 
that th4. tl the 
e8'~ ",ove 0 41"1te 

1. The,cheek u.e. an e,oe ... t~m b •• ed 0" the fect that tf 
anv 1-b4t ASCII chl"'eete .. i. inel".mented, RU8~UT 1. tha OI"l'V 
one wh4ch become. n.aatfve, f.e., 2~0 (a ve'u. with no eOlf­
t4ve ce",el."'.~t). A. il"ld1cated in the text, the n •• t byte 
fn the Co",,,,and Buff ... fl .et to S, un'... RUB~UT i. • •• ", 
when ~0~ ••• to"'ed. ~e"'ce a ",eo.ttv. comDe",4.0" b.twe.", the 
new f",,,ut end this hvte .40"11i •• 0 D"'tnt, al shown bv the 
fol'owt",o tlb'et 

~O RIO 
FIRST RIO 
SUCCESSIVE RIO 
FOll. NO~.R/O 

INPUT ~YTE 
<230 
200J 
200 
<200 

BUFFfR BYT~ 
o 
o 
200 
20'" 

AFSIJLT 
<20'21(+) 
2P0(.' 
0(+' 
>20~(.) 



# 

4· • 

e. 

Move t~. lAlt ch8~~cter fro~ the Co~~.~d 
the Ec~o euffe~, if .~v r@m'in (1), .~d 
bv 200 .1 • fl.a thet a ~U~OUT leQue~ce 
w.v. Gete It@P 8 to ~ •• t. 
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Buffer 4" 
~ec'.ce .t 
4. und .... 

For .nv othe~ ~n~ut, ".0 pe~f~~~ the check o~ .the 
~ext huffer byte ."d if "ea.tive •• set ~v .te~ 3 
at the l~.t inout, mov~ • te~~.n.t4ne 0 into the 
Echo Buffer Chence producin~ r.Qui~ed DPint .e. 
euence' ° (d~leted cher.cter.)O) 

Check for C~. When detected, .t~r., 4~ the Co~~.nd 
~uff.r •• a .to~ .nd the" .c." the ~uffe~ from the 
beoi"nino for the ~4r.t occurr."ce oi , a. the DOl. 
sibl. st.rt ~f co~ment. R'ol.ce this with the CR 
ent.red to ~~~ov. the co~~e"t. If"~ v.,id input 
re~.in. afte~ thi., b.c.u.e efther the Whole li"e 
w •• comm."t ~r th.re w •• "0 l4"e .t al', c, .... the 
Com~.nd Buffer p~int... and henc. the unde .. w.v 
state. ~oain di,.~le keybO.rd i~t ... ruDt. to ,void 
Echo Buffe .. ove .. flow (."d ~ .. event • new comm."d 4"­
cut 4f 0" ••• ~ow 1"). Go to .tep 7~ 

Io"o~e .nv other input if 
wfthi" the Comm.nd Buff .... 
c"'.~.ct.r. 

"0 mo~e SD.ce e.i.t. 
Otherwi ••• tore t"'e n.w 

7. Cl •• r t~. ne.t buffer byte .s the ·N~ ~UBCUT· 4nd •• 
c.to.. .~d m~ve the inout byte f"to the !cho Ruffe .. 
Cor itl reo'acement • •••• tec 2) 

". 'hould "0 furt~er room .. em,f" 4" the Echo Buffe .. , 
step keyboard interruDts to .llew the Dr4nt oo.r,. 
t4~n to c.teh uc. If the" the ,,~i"te~ i. curre"tly 
busy , rec," the Li.tener to retu~~ to t"' •• nt .... 
ruot.d O~OQ~.m. (the new ec~o will ~e h,ndled .ub. 
'eou."tly to the " •• t crfnter ."ter .. uPt) (2) 

~.-.. --....... -
1. Bec.use_the input Byt. Ste~e im~ed4'telv ereced.. t"'e 
comm.~d ~uff.~. see Fioure e-3, it fo"ow. from th. p ... vi-
out notA th.t if .n 'ttemot t~ collect the '.st Ch .... ct ... 
e"t ... ed show •• neg.tive v.'ue, it ~ •. in ~,ct the new RUBOUT 
4~ the store. H.nce no further d.'etfon. c." be ~.d. on 
t.,i. b ••••• 

....... ---... --
2~ Ii th~ command f. Just be4no .t ... t.d! the D~inter .s 
wo .. ki"Q ~n_ the croo ... ml behalf i~ th4s ca.e. Si"ce the 
underw.v .w4tch fs now set, the Li.tener wi" pa •• the 4". 
terruet ~.pected by the ful' drive .. 1"te th •• routin •• 
Mence the echo-o ... nt wi" the~ b. initi.ted and " .. oar.m out­
put w." be .u.oe"ded u"t.' the comm.~d h •• bee~ executed. 
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W~.~ t~. l.at e~a,.et.~ ~4.0.tehed i'e~ t~. Eeho 
~uff" ia ~ot CR. e~~ck ~het~.~ fu~t~.~ ee~o D~f~t· 
f~a fa ~eeded (~af~lv fo~ ~1p.et .~t'v f,o~ ateD 
1). If 10, a.~~ the ~ •• t ehapaet.~ te the e~f~tep 
w1t~ ttl t~t.rpu~t .~.~l'd. nthepwil. ~.a.t the 
feho Buffe, o04~t.~a A~d 4f ~.e"'a~Y r ••• ~.bl. 
k.Ybea~d but ~et D~i"t~~ f~te,~uDt. (I.. ItlO e). 
I" eith.r e •••• r.tur~ to t~ •• ~t'~'UDtld e~OO~.M 
vta the Lf.t~~er to aw.tt a f,.lh cal'. 

Follow. CR D,i"t w1th t"e a'leateh ef LF to the 
eo~.ol" If. val4d eO~Ma~d lf~. ~ew •• flt., c." 
the !~t.~o~.t.~ to o~oe... it. (I) Fop a eO~Ma~d 
Juat .ta~t.d o~ ,e.t.~t~d ~y CTAl/U o' .•.• eeo~d 
CTRL/C .to~.. 1" t~. Echo Buffe~, ev.rwrft.~Q the 
ate~ed CR to e"~u~. fta b.4~O wfth4~ the .v.fl.b'. 
ao.ce. E.ft throuqh .t.o ~ wfth t~. o~f~ter f~t.r. 
puet e".bl.d, how.ye" w.4t fer n •• t tfMe to re.~ • 
• bl. the keyboard • 

........... ---. 
1. It ahould be noted that t~e LF orf"t •• 8t." f~ oro. 
O,e,a du~t~g the oDe'.t.o~a ea,~.ed out bv t~e l"t,~oP.t., 
."d oerh.ea ey." .fte~ t~. cO~Ma"d h •• bee" fu"y oroe •••• d. 
He"c. fn .teo 11, S 4- ~ot tM~.dt.t.,v ~r4"ted en eeMD'etfo~ 
rec." • it ta atored fop outout at the "ext f~t'P,uot. 



11. If • "ew co~~."d mu.t "OW b. 4"itiatAa b.cause the 
D~e,."t o"e eithe~ Co",i,ted ef co~~e"t o"'v (bv 
,t.p ~) O~ hI' be." o~oc •• sed (bv ste~ 12), cheek 
t~e p~O~~lm exit. If this t. to the Sv.te~ WI.t 
Loop t" tha SVT, ."d.catt"~ thAt the .v.te~ is t" 
f.ct "o~m."v u"d.~ the co"t~ol of the Me".to~ 4" • 
' •• t."i"Q ,t.t., t"it481.z. the CO~ml"~ euffe~ DO­
."t.~ ."d exit a. 4" .t.o 10 w1t~ t ~eelac4"Q. t" 
the EchO Buffa~. Otha~wt'e clea~ the Co~~a"d 
suifar Doi"te~ to io~ce "eW CT~L/C ."d e~tt th~ouah 
.t.P 9 to ~.s.t the Echo Buffer o01"t.~s ."d 
~e •• ".bl. 4"out k.vbo.~d ."ter~u~t. (1'. 

At the COmmO" e.it recIl', ~amove the ~etu~" ~A~lm • 
• t.~ •• to~.d 0" the .tIC~ ."d check ~1. If this 4. 
Do.tt4v., "0 .~~or. wa~a detected ~u~."O the .~.cu· 
tiO" of the cO~ma"d Ju.t fi"1.hed, .e collect the 
.t.rt add~e •• for the Fcho BUffe~ fr9~ the KS9 Dr.· 
.mbl. (,.a oreviou, .ect40"' ."d •• it th~ou~" steD 
11. 

'or ".a.ttv. R1 .io"ifvi"O th.t erro~ ori"t i. ~e· 
~u.r'd, •• t up ." EMT 30 c.,l to I" oV8rl.v Ilsu~ed 
to .t.~t .t the ".xt .dJlce"t Iv.t.~·~evice block 
i" the .y.ta~ Lib~ary a"d e •• t te .t~ (2) 

~h'" the ov.rlav 4. c.l'ed, ~e.to~. ~eQiste~. 
o •••• d bv the d~4ve~ ."d cl.ar the retu~" D.r.~e· 
t.~. f~om the .tack. U.e the v.lue 4" At ~atu~"ad 
bv the aom~."d Drece.,or to .cce •• 8 t.ble of me,­
~.a •• , e.ch of which.e"ds i" • ch.~eeter wft~ fts 
D.~itv btt .et (bit 7). Output ch.r.cte~s (t" 
"o".f"ter~uot ~ode), u"ti, tht. cha~.cter t. de. 
tected a"d fellow w.th CA/LF. qee'" the d~ive~ 
D~oper by EMT 31 to cO~D'ete the clea" UD.. .how" 
fre~ .teo 12. (~1 "OW oo.4ti ve) • 

................. 
1. ,. Ihow" 4" the p~evtous lect40", the ."ter~uot i. ~ee"· 
,bled to ~esume. nrog~.~ pri"tf"o .s p.~t o~ the ~f"., 
c1 •• "·uo by the Lf.te"e~. otherwi.. the p~f"ter ~.~.f". 
di,.bled u"til D~."ed 4"to ,o~e "ew 'erv4ce • 

...... ---.~--.. 
a. K8L mUtt "10 th.~efore be •• ,embled 
p.r.meter t.o •• , "oted 4" Sectio" 6.2.2 
~."d modu' ••• How.ver, it mUlt be li"ked 
tt. OW" EMT. 

with a ra'ev."t 
fer the other com. 
alo"e a. ft h •• 
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T~e I~t~roreter •• iat., •• d •• cu ••• d i" Sect40" 6~2.2, f" 
ordpr to e"au~. th.t t~. two-'.tter code entered .a • com­
~."d •• v~14d .nd the~ to ~ ••• eo~tro' to t~ •• ~oroort.t. 
routine to orec.a. t~e eomm."rl, tf ".e •••• ry .r~."g."~ for 
tt. '~.~.ng from t~8 avatem-devfce. If the corle, how~v.r, 
41 curre~t'v u"alafon.d or eerr.l~o"da to • eo~m."d ha"d'e~ 
o",y by t~e tra"I~."t Mo"ftor C •• e S.etfo" e.8), the Int.r­
~ret.r ~uat 10 4"fo~m t~. oD.rato~. 

c., 1 !.~ue"eel 

Th. I"tp.ro~~t.r f~ Dr4"cfD.~'v c.l,ed bv the ~~ect.' Drtv.~ 
."d thflr.fore •• D.ct. Reof.te .. eo"te"t •• s Htted, for t~.t 
~~du' •• e.f~ .t.t. f" the ~~.vfoua •• ctio". It .'.e •• au~ •• 
that thp. d .. fver ~ay be ".c."ed for the e~~~o~ .~4t •• QU."C • 
• hence the at.e~-.t.te mu.t b. a.t .ce~rdf"g1v Cae. ,4our. 
6-2). NQ ~ther arQu~e"tl .~e "e.ded, he"e. t~e .fmDl. c.,l 
•• que~ce fl. 

EMT 33 

G."er~' Oelc .. f~tfe"t 

T~. I~t,roreter •• tr.cts the ffrat two bytes from the com­
m."d 'f"e. p •••• d ~v the e."f"o rout4"e .nd the" move. the 
pof"t.r bevo"d t~. ff ... t .~.ce (or com~a) to t~e at ... t of 
t~e .rou~."t .trf"o or to the te .. m4"., CR if "one. Fo .. the 
WAIT, C~~TINUE a"d eTOP comm."d. C •• e .eetio". 6.3.3.1 
throuah 6.3.3.3), the eu ..... "t sv.tem .t.t. is eh.cked a"d 
wher.cor .. eet, t~e I"ter~ret ... mo~fff". the ~roo .. ,m •• tt on 
the .teck to .. efl.ct the chAna. of .t.te r.ouf ... d by the 
eomm.nd e"d tak ••• uc~ e.4t t~rOuQh • K8L r.eal,. 

Al' other c9~m."d cod~ •• re ~overed bv a" ind,. ,"owi~o the 
av.tem device locetfo". of the corr~l~ond~"o .. outi"e ••• 
df.cus.ed 4" Sectfo" ~.2.2. Sfnce t~e i"dex oro~er fS a',o 
.to ... ~ e" t~e .y.t.m-devfc. f" .eom."t., the t"ter~ .. ete .. e •• 
• mf" •• a" e~bedd.d 'eome"t table to deter~ine t~e block re­
Qufre~. It the" u.ea ft. OW" Doe to .... d th.t block 0" tOD 
of t~e WAIT, eONTt~UE .~d STOP proee •• o.... If the eo~mand 
t. va14d, the aDorop ... at. entry i" t~e .~de. is uled to bu-
41d t~. sYste~ device det. fOl" the p"oeessi"o .. outf"e .nd 
this f. t~en ce"ed by EMT 30. 

For a comm."d code not {"eluded f" 4t. eXDected inde. .eo­
me"t Cby .~o'feat40~ thfs a'.o e'fmf~.t.s 8 sf"o1 •• 'ett.I" 
commend), or for a" f~correct ~ac"f"e .tate fer the e~bedderl 
com~.nds, the S~ec •• l ~r.ve~ is ree.l,ed to ori"t t~e ~e'e· 
va~t e~rc~ ~e •• a~e - se@ below. 
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E-it ~t"tel 

D,tl e,~.ed f" AeQi.te~. f~om the I"te~~~.t.~ to t~. 1"ofv •• 
du.' com~."d e~ece •• o~ o~ o~ ~~ive~ ,ece" •• I. '1.t.d 4" 
Section 6.2.5.1. I" t~e ~eeell eese, Rt f" ee~tfcu'.p M,Y 
hive the f0110w4"0 eo"tentl 

.1 • eo~me"d doe. "et e-f.t e"d •• thepefe,e 
T"eo,' 

-2 • Comm~nd t. I"v.'1d It th •• ti.e 
+X • An 1"~ut WAIT, STOP e~ CnNTINU~ ~,. 

been executeli 

I" 1" e"ee, the ,teck 1, 1eft e. at t~e ~o1"t of ce" fpo~ 
t~. Seecfe' O~.ve~ C.ee Figu~e 6-2). 

Detef1ed P~ece"f"91 

The ~~oee •• i"Q oDe~et.o~. of the Inte~D,ete, ap. out'f"ed 
below e~d e~e fu~ther ."u.tpeted et Ffoupe 6.6. 

t. Re~to~e ~eof.ter conte~t. c •••• d bv the ~cecf., 
D~4v'~ and cl •• , ft. ~etu," CI~e~ete" f'o~ the 
stec~. Extrect the f1~.t two c~I~,cte~. irom the 
eommenn fnout and .eve them fo~ 'Ite~. If th.,e •• 
on1y one eveilable befo,e the t,'M4"a1 CR, ;0 to 
.teD 9 to .et up ,"d ea" fop e~,o' e,i"t, 

2. SCI" the .t~.no fo, the ff~lt eccu~."e. of ,Dlee o~ 
comml e"d 1eeve t~e buffer ~o."t.~ at the ~ext 
eha~acte~. If t~e t.~m.n,' CR 1, •• en befe~e thf •• 
ho'd the ~oi"te, 0" it. 

3. If t~e 4nDut c~de P.~, ••• "t. a com~."d o~oee ••• d 
wfthin the ."te~~~ete~, "I~.'Y W4IT, CONTINUF- end 
STOP, 00 to the eDD~OD~ •• te ~out.ne. •• de.cpfbed 
f" .ection, 6.3.3.1 th~ou;h 6.3.3.1. 
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A. Set oOi"te~8 to 8" i"te~"8' OOB - aee ~eetio" 
3.1.2.3 -_8~d to 8 ~8ble 4de"ti.yi", the ~iffe~e"t 
8eo~e"tl of t~e i"dew fo~ the ~~oce.'4~o ~outi"ea 
.tn~ed 0" t~~ 8v.te~ d~vic@.Cl) 

~. 

7. 

8. 

~ete~~i"e th~ ."gex 'eo~e"t fo~ the ~8~ae 4" wh4c~ 
the f"~ut cod@ f.". a"~ eo~~ute the ee~~eloo~di"o 
syate~-dev4c@ ~'ock ~U~b4~ fo~ t~e leg •• "t 0" the 
b •• f, of itl ~e~etiv. Do.it.o~ f~om the .te~t of 
~Br it •• lf, es i"d4c.ted by the ~RT ~et. Ito~.~ i" 
f~o"t of the K~B by SA~ Clee Sectio" 2.3.1'. 

Pr~~a~e t~e 4"t.~"el O~B fo~ the ~e~d4"Q of thil 
block i"to the e~ •• 4" the KSB D~'le"t'Y occu04ed 
by thfl I.t-U~ ~outi"e, the i"d.x-s.em~"t tab'e a"d 
the embedd.d co~m."~ o~ocea.o~s (~2 wordl cu~~."t­
'v'. Uae th~ ~O~ e"t~y i" the _SVT Cle. ~.etio" 
2.J.l) to ~btei" t~e .dd~e', of the svstem-dev4ce 
~~~y.~ e"d fo~e. the comDtetio" r.tu~" to e.tl the 
d~iv.r d.oueue, veti~itv Ch.c~ ."rl ~OB c'ea~ Ie­
oue"c. I.t u~ fo~ SA~ Clee Sectio" 2.3.~'. Set the 
nOB busy fleo. 

$Ive the cu~~."t Reo.st.~ co"te"ta 0" the It.C~ UI-
4"0 the Mo"4to~ S.RSAV ~out."e tae. S@ctio" 2.4.1) 
I"d ~.ll the ,y.t.~-dev4ee d~4ve~ viI S.CDS (I.e 
S.ctio" 3.1,2.4'. Ca" .wAIT u"tfl the 
~"d-t~e"lfe~ 41 cO~Dl@te. (Thia r.ou.r., • ule~ 
Lf"k-btock s4~u'etfo", •••• , the o~e edd~.ss is 
Itor.d 0" the Itack fol'owed by a ~o."te~ to it. 
steck oOIUfo"'. 

Whe" ~eC8".d, ~elto~e the ReQ.lte~ eo"te"tl us4"Q 
S.RPES. Sea~ch the ."de. leO~e"t fo~ the cO.~8"d 
code I"d et t~e 'I~. t~me, bu4ld the svstem-device 
dete fo~ t~. eo~~e,oo~di"o ~~oc"14"o routf"e, 
Stl~t."O f~o~ the ~RT e"t~y fo~ the r"te~c~.te~ a"d 
aceu~u'at."g t~. 14zes of ~"t.~ve"i"~ ~out."el. If 
the cod •• a fou"rl, eell its ~outi"e bv EMT 3~. 

If the 1"Dut com~l"d code i, "ot 4" th~ 4~dex ,eo­
~e"t 'oaded, ~ecel 1 the S"ecial O~4ve~ to c~i"t a" 
"I',ega, Com~l"d" meslftge 8"d ~etu~" t~ the i"te~-

•...•.... -.---. 
1. Cu~~.~tlv o"e leg~e"t o"'v 11 "eeded to c~ve~ the whote 
rl"o, ef the eSI.o"ed eo~e~. ~oweve~, f~r eXP8"sie", th~ee 
legme"tl er. cOlsible e"d if ".eded the table 4~. '41t of 
the '.It cedes eove~ed ~y e leQ~e"t f" .Ie~ Cal. - asee"di~Q 
o~der •• Iumed - followed bv -, •• e Itoo v.tue. 
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~u~ted o~o~~e~, thus iQ"o~ino the ooe~eto~1 ~e­
nue.t. 

The WAIT co~mand eneb'el the ooe~8tor to susoen~ a o~o~~a~ 
temDo~e~ily w~ile .t4ll .'lowino any lIn OD.~8t40n. cu~~ent· 
1y unde~wey to comolete. It •• obv 40u.ly valfd only if • 
~~oa~em f. loaded And ~un"4"Q' hence 4t Can onlv be uled 
efte~ the inout of CTRL/C end it. fo~~.t 4. t~U~1 

When civen control by the.Inte,orete~, the W~IT orocessina 
~out4~e check. th, ~u~ in the SVT Clee Sectio" 2.~.t). If 
tht. 1. n~t 1,1 i"dtcatinc e oroQ~am i" a"d ~un"4nQ, the 
eomme"d 4. rejected by a reea" of the !o@c.a' Dr4v~r to 
p~.nt an "Invalid Command" messaae and ex4t. Otherwise the 
UDoe~ byte of the MUS 4s complemented t~ aive a content o. 
-1,1 .4an4fv4nQ that the 'oaded p~oaram i. "OW ,u'De"ded. 
In o~der.to D~oduce the ~el.re~ wait .tete, the D~oo~a~ ~e· 
tu~n edd~e'l .aved on the .tack is switched wit~ th~ eontent 

.~ of WFU in t~e SVT whicl'l is alwav. 4nUiaHzed t,., the add~e.s 
of the System Weit Loco. Thu. it is tc this 'OOD that the 
~eturn •• made, when the Soecial O~4ve~ •• recelled to take 
the ~~o~~em exit, a"d the o~Oa~e~ ~esumDt4en add~e.s is 
.eved in ca.e the oDe~eto~ late~ enters a ~O~TINVE COmmand, 
By the "o~~al D~oeellel of tl'le ~~ive~ delc~4bed 4n ~ectio" 
6.3.2, the fact that the ~on4to~ is now 4" a 'iste"in~ state 
••• icna"ed to the ODe~ator by out out of S. DurinG the w.· 
tt, the Reo •• ter. are reltored to their D~oa~am content pr •• 
o~ to the inter~uot4o" cau.ed bv the eommend, 

§.3.3.2 The CONT~~~f __ ~om~end 

The CONTI~UE command.1 tl'le nature' complement of WAtT, 
~oweve~ it mav 8110 follow. lusDension forced ~y the detec· 
tion ef .ome "OD.~a~o~ Act40n" e~~or to be ~ilculled fn 
ChaDte~ 1. Sfnee it can onlv ~e meeni"gful 41 • prOQ~am i. 
'oade~ 8nd IUIPe"ded, the Monito~ mU.t be f" a '.lteninQ 
.tete. HenCe the nO~~8l u.aoe of the ccm~8"d fsl 

scorNTINue:]<CP> 

A'thoua'" a d4f1e~ent ma.k .s used to enlure t"'at the ~US f" 
the SVT 4Icu~~e"tly set to Ihow the co~~eet Ivste~ stete 
noted above, f.e, -1,1, the rnte~Dreter eal's the lame ~oU. 
tine to D~ocelS the CO~TINUE al wal de.c~ibe~ for WArT 4n 
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The ~U! co~pl.~.~t ooe~atio" aotlv p~oduc., the 
~.~u1~ed ~ew v.lu~ of 1,1 • p~oe~.m ,o.d.~ ."d 
~u~"4"CI. 

T"e .dd~e •• switch ~.1"1t4.'fl" W~~ to the .d­
d~e'l of the Sv.tem W.4t Loop .~d the .v."tual 
exft t~~ouClh the Soec •• l d~4ve~ rt.u~e. the 
O~OQ~.~ fpcm the p01~t .t wh4ch tt ~ •• 'Uloe"d­
ed with ReCl1.te~. ao.1" .cDrepr4.tAly r •• tor.d. 

6.3.3.3 The STOP C~II!III.",d 

aTOP 4. Drovid.d ••• " e~e~Q'"CY com~."d to h.lt tv.rythi"Q 
• 4"e'ud.~o curr.~t 1/0. It. u •• o •••• 4mt'.r to the WAIT 
co",m.~d outl1".d f" .ectio" 6.3.3.1, f,e,,1 

AC 
,ST[OP]CC~> 

It 1 •• 1.0 Droc •••• d bv t~ ••• me rout.~e •• w~rT, exctct 
thata 

•• 

l • 

The ~US ~o~t,"t ~. fu~ther ce~o'.m."ted to o.ve 
-1,-1 to .40"tfv that the ~~oO,.~ •• "ot o"'v 
'u.ce"d.d, it i •• ,.e .to~Ded, (He"ce tt c."­
~ot be fol10w.~ by • CONTI~U~ to ~ •• ~me the 
crogr.m. ocer.tto", - • ".c •••• ~y ' •• trfctto", 
I ,. r. AU' • 0 ~ ~ ~ ~ t': 0 t e rJ, ~. ~ ~ : ,.~. • ~. 0 III e I el " I l 0;' • 

~wpr."t 1,0 ••• il' •• u •• ~. u •• oi • ~ESET t"­
.truct10~ (the r.al-time clock al.o if th4. i. 
o~e.e"t 4" t~e co"f1our.tte"" 

I" S.et40" 6,2 1t was .how" that ~ost ef the eo~ml"ds .v.i,­
ab18 te the ooe~ator.t the co".ol. keybo.rd c." be Q4ve~ 
tve" theuQh • us.~ oroor.~ i. le.~ed. They t~er.for. .re 
proee •• ed bv 4"dtvtdu.' routf"e. op.ret1"CI f~om the KSB. 
Th. pur~ole of this .ect10" t. to eo".fde~ each ef th •• e 
comllle"d. I"d the co~r.IP~"d4"0 o~oee •• ~"o ep.r.t~o". ~rom 
the p01~t at which co"t~01 1. ~ecetv.d throuo~ tht co.",e"d 
I"t.r~~~te~ dt.cu ••• ~~" aectio" 6~3,3. It should .Q.4" be 
"otpd however, th.t .ome cOlllma"d •• ~e "ot t"c1uded h.re be· ~ 
cau.e th'y er. il'eo.' u"'e •• the .v.tem •• eceuD1.d bv the 
MO"4tor elo".. Th •• e ere d •• cr4bed u"der the tr." ••• "t Mo"-



4to~ 4" S~etio" 6.5. 

T~e ~out4"ea a~~ dt.cu.se~ 4" t~e o~de~ 1" wh.c~ they aODe8~ 
w4t~4~ .t~e co~b4"ed keyboe~d 18"Qu.~e 108d module ~e"t40"ed 
4" Seet4o" 6.2.3. It will be es.u~ed that the ~eede~ 4. "OW 
f.m4'.e~ w4t~ tne eo~~o" ca"i"Q 8"d e.ft ~e~ue"ce, e"rl tne 
co~~e.oo"df"g Itate of tne Rec48te~. 8"d .t8e~, al det84'ed 
f" leetto", 6.2.4 8"d 6.2.5. The ~em8~k' 0" 4"te~"al 
co~ve~ •• o"a 8'10 aoolv. 

I~ o~de~ thet th. cu~~e~t.dat~ ce" be evailable fo~ f"clu • 
• 40" w4t~i" th. 4de"tff4cltfc" of file. held 0" bulk ~ed.a 
(see en8Dte~ 4) I"d oe~hao. fo~ out~ut 0" ~~Oo~.m lflt4"OI, 
a wo~d fl ~"8~ved w4tk4" the 'VT Clee Sectfo" 2.1.1) fo~ 
4ta Ito~l~e. The DATF co~~a"d 1s D~ovfded a. the mee"1 
w~.~ebv the _oDerlto~ el" i"~t~el'v e"te~ 8"1 later e.8m."e 
the co"te"t of tnf. wo~d, w1t~ 8" e.te~"8' fo~m 4" 01a4" 
'e"culae. !t ca" be uI~d at I"V t4me. 

DA[TE' ~D.MMM·VVCC~> 

"he~e D~ el" be uo to two decima' dioits fo~ "dIY"' ~~M ~e· 
p~e •• "t~ the f1~.~ t"~ee ,.tte~~ of ·~O"tk· I"d Vv ,hOWl the 
lalt two dioitl of "yee~", e.a. I.SEP.71. 

Bv omttti"o the I~gume"t, the oDe~eto~ ~eoue.tl D~4"tf"Q of 
the cu~~e"t'Y .to~ed dete 1" the 'I~e "OD.M~M.VV· fe~mat. 

. -
The ba.ic ooe~at10" of th8 ~ATE e~oce.,o~ merelv reou1~e. 
the eeo~oo~fat. co"ye~,10" ~etwee" _the ~lai" la"Quege 
"DD-M~M-YY" e"d the .4"ole.wo~d Jul.a" fo~m8t f" whfch th. 
dat~ 4, sto~ed 4" the SVT. I.e.1 

1~~0(Ve8r·'~)+Dev of the Yea~ 
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Fer e~t~e~ ."out or outDut, t~e ce~~utet4e" of day of the 
yeer 4"volve. a .aa~ch t~rOUQ~ a tah1. of ~~"t~., 4~e~t4ff.d 
bv thA4~ t~ree 'etter code, 8"d t~e co~re'Do~df"Q day. f" 
eac~ •• Vea~ a"o actual dev are IfMD1e dec.m~1 A~CTr/b1"a~y 
c~"ver.fo". - by e~bedd.d routf"e. for rea.o". ofYe" ea,­"e .. (1). 

Howeva .. both fo .. ~. of ooe,.ato~ ",oU.lt ca~"~t be ~a"dled 
wft~t~ a .4"0'. moou l e. Therefo~e 0" e"trv fro~ the I"te,­
Dreter, a~ 4~.edfate check •• med. for the Dras.~ce of a" 
argume"t a"~ if no". ~a. bee" e"ter.d, ."dfcatt~o out out re· 
Qu.~e9, a~ ove"'ay f. ce"ed to Droce" tt u.f"e F.MT 30 as 
de.c,.fbed 4" Seetto" 8.2. 

The cem.a"d f. rejected 0" the around. of -I"eoe' Sy"tax· 
.~ a date bet"o e"te,.ed h •• t"correct io,.at. '" a~D.re"t'y 
."va14d date e' .. eedy Itered f. o,.4"ted e •• 

3QJ.icx.-CVea,.) 

Exit State. 

80th the in~ut a"d outDut .ectto", of t~e OAT! eroc •• sor ra­
ce1' the Soecta' Drfver de.c,fbed f" Sectton 6.3.2 a. tha ... 
mean •. of ,.etu .. n to the ;nte,.,.uDted ~roG,aM. ~e~ce Reqt.te, 
a"d 'tack are a. detaf1ed f" sect to" e.2,s. '" Dartteu1a .. 
Rl, t •• et to .3 if error. 4" the .y"ta~ of the a,oume"t er. 
detected • 

...... ~.-..... . 
1. Dye a"owe"ce t. made for Februa~y '9t~ f" e"y 
four-vearly 'eaD y.ar. The ce~tu,v adJu.t.e~t 4. howeve .. 
tgnored (21~0 ts stt" a 'ittle way off)1 
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Det.iled P~oce'li~QI 

The f~~~ of t~eO.T£ c~eC'llo~ •• tllu.t~lt.d It '4cu~e e-7. 
The m •• ~ steos f" the .eaue~c~ ef oce~etfo"s ~o"owi 

'. q •• to~. qe~fst@~ ce"te"ts Dls.ed bv the r"te~o~ete~ 
I"d ~emov@ ttl ~etu~" ol~lmete~s f~e~ t~e .tlck. 
Yf t~e~e ts ~o d,ta (" the COm~a"d Buffe~ fo~ o~o­
ee •• f"~ o~ the ff~.t eh'~lcte~ of .uc~ dltl i. "ot 
a dec.~.' dfctt, cemcute the dev4ce ad~~e'l of the 
Ita~t oi th8 "e~t m~dul. t" the Iv.tem Ltb~l~v (~" 
~RT fo~mlt) ,"d el" ft bv E~T J~. Co"tt"ue f~om 
Ite" 6. 

~. Slve the cu~~e"t c~"te~t of t~e SVT nlte I!o~e I"d 
c'el~ it I' I buffe~ fo~ the eo"ve~st~" of the t~­
Dut e~~ume"t. Co~ve~t va,4d decfmll dio4t. 4"to 
b.~I~Y bv the .t8"dl~d "multiolv bv 1e I~d add" .1-
co~fthm. tft~e co"ve~lfo" t •• toooed bv ~ecoQ"4-
t4~~ ~f ~ I"d the ~e,u't f. "at o~.ate~ thl" 31, 
~to~e ft i" the SVT. Othe~wfle ~o te ste" ~ to ~e­
oo~t the e~~o~. 

!5. 

Set I ooi"te~ to I , •• t of mo"thl I~d thei~ co~~el­
Dc~df"c dav •• Sel~ch the 'fst fe~ t~e th~ee-lette~ 
ccmbf"ltio~ eaufyele"t to th.~ f" the l~aU~e"t, It 
the 'I~e time butldf"O "deY Of the yel~· t" the SVT 
It~~.. .Qlf~ eo to Iteo e if th. ~eou.~ed eomb.~e. 
ttO" el""ot be toU"~ O~ the .ub.e~ue"t .~~ut cha~­
Icte~ i. "ot -. 

~etu~" to Ite" 2 to co"ve~t the de~iml' dfcft. fo~ 
"yel~". 0" ~.tu~" (fo~ced bv the fact t~lt the SVT 
e"~~v !I "0 lo"ge~ 0 whA" the co"ve~.40" e"dl), 
'ook fo~ a Leeo Yal~. tf fou"d a"d the day of the 
vel~ tl bevo"d Feb~uI~v ~8th, i"c~eme"t ft. Reduce 
the yea~ vllue to 70, a"cwf"~ that 0~ e"te~e~ "OW 
become. 30, a"d .et the ~elult i"to th .. hfah e~de~ 
'-bft. of the SVT .to~e. Howeve~ ~eJect the COm­
ml"d th~oU~h Iteo 5 fo~ 8"V vel~ .ee~f"oly below 
1971 o~ above 20e9. 0" comoletfc", ~eCI" t~e Soe­
Ctl' D~ive~. 

~o~ I"Y A~~O~ ~oted f" the o~evfou. e~ecels, .et ~t 
fo~ "Il'eQll . SV"tIX" I~d ~elto~e the o~fof"al SVT 
dete befo~e O~4ve~ ~ecell. 

8. Whe" the outeut ove~llv hI' bee" loaded 4"to the 
~S8, ~elto~e Regi.te~1 .Ived 0" the .tlck bv the 
clll I"d ~em~ve the ~etu~~ D'~8met'~I. Set I 00-
4"te~ to I lflt of mo"th tde"tfffA~' ."~ co~~el­
~O"df"q dlv •• 



7. 

10. 

Cellect t~e cu~~ent Data f~e~ the SVT and '.trlct 
t~~ vaa~ bv ceunt4"O.luc~e •• tva lucc'l,fu' lubtrlc­
tien. ef 100~, .ta~ttno f~em 69. If the r,.u1t ra­
e~e.e"tl a Leae Vaar IrlJUlt the ~av vI'ue fo~ ,,­
h~ulrv i" the It.t. 

~.duce t~e r@mai"4"o dav ef the V'lr bv the dav 
eou"t •• tored 4n the If.t I' fIr I' ~oI14bl, ,nd 
ho'd the ooint@r It tha ~a'evlnt ~o~th fd,"ttff" 
(1). If the 'fit end 41 reach'd b,fer, the redue­
tion i. eemo1ete. re.et the Doi"ter fer I _onth XXX 
and the ~,~a.n.no dav to I. 

Convert the dlv 4"to 2 dec4mal d4ott. by thl .fmD,e 
"Subtraot -to" alaor4thm Ind .,"d to the eon.el1 
cof"tlr fo"owed bv -. 

Print the Icoroor.at, month fdentfiter from thl 
'fIt termfn.ted bv -. ~eturn t~ IteP , to eo"v,rt 
the veer value, eaafn orovfdtnG for the outeut of 
100 ~. 00, etc. On completton, rl~t,re the erfnter 
ea~rfaoe bv CR/L' and r,el" the 101efl' Drfver. 

The SAV! eommand t. provfded to ena~" the Uler to e'~duce 
e.ter"a' mOdule. from a curr,"t corl fmlal upon Iny le~r~­
prilte device a"d in I form Icceptab'e to the P~oora_ LOlder 
for ,.ter reentrv (.ee Sectton e.l). In orde~ thlt the SAV! 
OrOCeller mav have fu" ICCe •• to a" Mon4tor .Ief,ftf,., 
especiallv the File-management routt",., the "erml' IWIP 
B~f~er ~u,t be re,dflv avaflable. HenCI to Ivefd D~ob'lm. 
ef conflfct eVlr ~S~ Ulaae, a. Qenera"v ~flcu'led f" Sec­
t~e" 8.2, the SAVE ce~mand may onlV be Given ~t . ti.e. when 
the. loaded Droo~a~ .1 unlble to oerfer~, f.,. e4thlr bef~r' 
it t •• tarted after a GET com~and or after it 41 oerml"a"t'v 
.ulo."ded bv a STOP command or le~e fata' e~rer • 

............. -. 
1. Aftar IteD 7, the remai"d,r fl neQatiye, The ,edu~~.~" 
f' t" fact therefora accomolflhed bv addition until I eOlf­
tive value •• detacted startfnG with 'n fncrement to make 
December 31st • dey J8e ,nd t~en werkfno blckwardl throUQh 
the V'lr. 



~/ 

B •• 4ca"v, t~e SAVE eo~ma"d ~av ~.v. o"~ .~;ume"t •• 
follow.i 

-
W~e~e n~at.set loecif4e~" mu.t eomo'v w.t~ t~e fo~m.t fo, 
t~e Com~.~d St~i"~ T"te~o~ete~ C.ae Sact4e" e~~,,4,e. 

ro@v4cell [FPa"e",e[.Fxte".40"]l [Ule] r/DAiLOWIHtGH] 

(RA b~i"g a .witc~ ide"tifvi"c the ~a"ae ef t~e SAVE i~laa 
bet wee" t~e octal Idd~e'.al LOW ."d HIGH) 

A, 4"dielterl, ele~e"tl of t~e .cec4f4e, mev be em.ttee 4" 
which eale t~e follow4"c eefeult a,'u~otie"s e~e D~ev4dedl 

a. 

b. 

C. 

~. 

e. 

~evice • the IVltem-device e. ,te~ad 4" t~e 
fi~lt e"trv of the DOL (lee Sectio" 2,t,3) 

Fila".~e .nd Exte"lio" • SAVE.LOA (.'10 ceUI.I 
luto-dal@tfo" 41 IUC~ fi'e .'~e.~v e.4sts) 

UIC • the ~d."tific.t4e" cede fe~ t~. 'e~oed·4" 
ule~ II stored fn the SVT (lee Sect4e" 2.1.1) 

LOW • the P~o;rem Load Add~ell 4" the SVT (PLA) 

HIGH • the hi;helt .dd~ell i" evai,.b', meme,y 
f~o~ t~. SVT (GSA) 

Ge"ere' Delcr4otio"1 

aeCluse t~e _ctuel SAVE o~er.tio" ce" be e le"ot~v o~ocell 
."-d i' 'i~e'v to oroduce "o~mAl .~rorl for wh4ch the KSA ~.y 
b. "eed@d bv the Oieg"0lt4c Pri"t reut4"e C.ee Cheoter 7) 
the SAVF. orecel.or •• d4v4ded i"to two ~.f"- I~Ct.O"I' 

t. ~"i"iti.'izetfn" rout4"e, cel'ed ~v the I"ter­
~reter i"to th~ KSB to check e"d decode the co"'me"d 
er"'u~e"t. 

'-I T~~ SAVE routi"e.o~o~@r, brought 4"to e 2~6·word 
buff,r clAi~erl fro~ free core bv the 4"-4te'izet40" 
~outi"e to orodu~e the reauired 'oad i~eQe bv "o~· 
m.l 1/0 ooeretiO"I, with the ~SB the" free~ for 
"'ther usage. 

. . 

The i"itializat4o" croce •• i" fect ule. the ee~me"d Stri"o 
I"te~"~~ter Clee Seetio" 5 •• ) for it' ooer8tfe~l. T~4s me-
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I"' t~lt the ~.c ••• a~v buffe~s 8~d co~t~o' b'ocks ~u.t b. 
~~oy.d.~. Owi~g to t~. 14m4ted c.oacitv of t~e ~SA I~d to 
.void t~e u'. of co~. out.ide it u"t4' the 4"eut .eeetf.ea~ 
tio" 4. comolet.lv ve~.f4.d, the ~out."e 4. o'oa"4Ied IS 
.t~11oht-'i". code Wh.C~ suece.eive'v ove,ley. tt.elf wtth 
the eM~BUF I"d Lt"e buffe~ eo~ta4~t~o t~. t~~ut I~oume~t 
"eeded by mOdule CSX 8"d t~e" the Co~ml~~~, L4~k- 8~d 
~41.-bleck. e.De~ted by CSM. F4"llly I" f"t'~"81 D08 ee •• 
aectio" 3.1.2 •• ' ••• ~m411"Y o~eol~ed for the t'I" •• e~ oi 
the SAVE D~oee •• o~ i"to it. f~ee.eo~e buffe~ f~om the 
.y.t.m-devie •• ~ow.ve~ if I"V .r~or i. det.eted, the com­
ml"d .fS ~.J.eted.bv 8 r.ell1 to the So.c41' Or4v.r wit~ 10-
prODr41te dflo"o.t. ( •• e be' ow) 

The SlVE oroee •• or ft •• 'f mu.t of eour.e move t~. dltl .,tl· 
b] i.hed, by ~SI out of the KS! i"to U. ew" L4"1e- I"d 
~fl.-block. with deflult v"ue, ,uoolied •• ~"evI"t. O~e. 
do"., hOw.v", the ~SP •• rele.l.d I"d the Ltlt,"e,. ~o."t.~ 
atore 4. ~.t"it4.l1zed t.e. S.etto" 6.J.l). ~4th kevbolrd 
."ter~uDt. the" ~.e"lb'ed a"d ~~ece,.o, o'to~ftv ,educed to 
I, th, ~ctull SA~E routi". b.co~ •• Ju,t I"oth.r ,u""4"O u.er 
proarlm~ It u.e. the .tl"d.,d _ ~1~IT, .~P!~, 
.WRITf,.CLOSE,.RLSE •• qu."ce to out out the ~o~matted b4".rv 
dltl I' 411u.trlted u~der Sectto" 5.1 •. Durt"~ the ,~~IT!, I 
doub1 •• huff'rt"Q scheme i. edoptedl thi' lo.i" ut4'ile •• 
o"ce-o"'y cod! .r.I.~;thi" ~h. SAVE proe ••• or.te obv41te the ~. 
po •• 4b4lity of 4".ufftc."t fr.e eore out,fd. tt. 

The SlV! D,oc.,.or .49"11. 4t. eomp,.t4o" bV rl,torlttO" of 
the 4mp't.d Mo"tto~ 1t'te~t"g .tlte f~om wh4e~ 4t WII or4Q4-
"Illv ."t.r.d (S out out ."d fore.d 4"~ut leeectl"e.). It 
mu.t t~e" '., •••• the buff.~ it oeeupfe •• To leeomD1i.h 
thi., tt u •• , the ,Ime t.eh"4ou. a. the F41e-ml"lo.m."t mo­
dul ••. '". the laml Dred4clme"t ( •• e Sectio" '-.3),. f" which 
the Ho"itor S.AlB routt"e t. cll1.d I"d ,etur"' th,oUQh the 
"orml' Sy.tem E~1t deleribed i" Seeti~" 2~J... T~fs re­
Itore. the R.otst.r. whtCh were o~to."I"Y 'Iv.d 0" the 
.tlele by the It.tl"e, blfo~. the eOMma"d WI, croe •••• ~ a"d 
wh4ch Ir •• ~4'1 there. Th. ff"ll •• it r.tur~. to the Sy.· 
tem IUU Loop. 

A"v errers 1~4.i"Q durf"o t~. eet~e' SAVE e."~ot of cour.e 
be ~."d'.d th~ouo~ the Speefe' O~ive~ o"ee thf' •• "0 lo"o.~ 
et the D~oee •• or. d •• ~o.el. ~e"ee the .oo~~o~ •• t. ~ •• s.~e. 
ere ~~i"t.d by the crec ••• or ft •• lf before it ~etu~". to the 
aY.t.~ w.4t loo~ e. de.e~4bed i" the p~ev.ous Deraoreoh. 
I.e. 

e. File e~~or XXX • w~.r. XXX i. 
~etu~"ed 4" the File-b'ock 
Q~lm~er. He"dbook) 

the e~~o~ eode 
Stitul t.ee Pro· 



b. "eviee Ful' 

[Jlh ~tlte. 

Du~f"o t~e i"4t41'izltion p~oees., t~e Spec41' ~~4ve~ ~.y be 
~Iell'ed to he"dle e~~o~ ~elSloes, ~ence t~. Reo4lte~ end 
,taek Irate ~ult be a~ o~ele~ibed in S.et~on ~.2.~ wft~ ~t 
4n Da~t4eu',~ let •• fo1lowl • 

• 2 • A ule~ D~OO~'~ is not loeded 
o~ 1. not It~p~ed ~e~ee the 
eo~ma"d il I"valid 

.3 • F.ulty SYntax 

.6 • Ille~I' 'iMit edd~el.e., 1.e. LOW 
>HIG~, o~ outlide co~e 

.1 • ~o buffe~ SP8ce evaflable fo~ t~e 
ectu.' proeeslor. 

AI ~oted aboye, t~e aetua' SAVE routine ~081 "ot ~eturn 
th~ouo~ t~e eOMmO" keyboerd 'anQueoe .xtt. Thu. 1t e"su~ •• 
it.elf th.t t~e ~egi.te~1 .~d It.ek .~e ~.tu~ned to the1~ 
.tate D~1er to t~e eo~~an1 1nter~upt. 

'-~ Oet.f'ed P~ocel.1"ql 

A. f"~~~.ted 4nd.~ "Gen,~al Deler1etio"w Ibev" the SAV£ ope 
e~lt4~" f. D.~forme~ f" two P~~~I, The ••• re de.e~ib.d in 
the f~"owf~g D.r'Q~.eh •• The i"iti"1zlt10" D~oeell' beinG 
~,f~lY ~t~ajght·'~n. code "e.dl nO 4l'ult~atfen. It 1. out~ 
,4"ed below. 

t. Relto~e qeG1.te~ co"te~t. o •••• d by the I~tererete~ 
and ~emove ftl ~.tu~n Da~'mete~s f~o~ the .t.ek. 
COMpute the Iy.te~.deviee blOck fo~ the SAY! D~O· 
ee'lo~ D~oee~ en t~. ba.f. th.t .t fe' lows the tn •• 
tf,'.z1"0 ~out~"e .". the .y.te~ L~b~.~y .• "d .ave 
for llte~. Set I D01"ter to the start of the ~ou-
tine e. the beoi"ninc of a CSI CMO~U' with 8 L.". 
buffer fo"owt";. C.ee Secti o" e.4) 

2. Check the ~U~ in the SVT Csee Seetio" 2.1.1). If 
"ot let to e1the~ I,~ COroore~ 'oaded but "ot 
started) o~ -1,-1 CD~ooram .u.~.~ded a"d .toeeed), 
~eel" the SDeef,1 Driver to D~i~t I" "I"v.'fd Co~. 
~a~d" me.sage & fonore the eom~a~d. E~lu~e the ~SB 
•• f~ee bv elea~.no a"y eu~re"t UII~e COU"t C.ee 
Seetfon 2.3.1) 

~ove the eO~Ma~d arQume"t .t~.na unto the wLi"e 
~uffe~n .eet40" re'at1ve te the ~of~te~ set f~ Itec 
1 and e"sure thlt a eor~ect 'ine te~~inltor fo'. 



low.. C", C8X (S.ctfo~ ~ ••• t) to ch.ck the ov.,. 
all sy"tax. R,ca" the SD!ct" O,4v., to D,f"t '" 
"1".g,' 3v"t,x· ~ ••• ,o. ff f" "'0' ,"d '.J.ct the 
co",,,,."d. 

4. Pr.p". du~"'v Lf"k-, F41 •• '"d CSI Co~",."d.b'oek •• 
CE'ror r.tur" .ddr..... & Statu, word. for t~1 
iir.t two a,e U"".c •••• 'v .t th48 st,o. • how.vl' 
the L4"k-bloCk ~u.t "low ,00'" for, four.word 
,w;tCh.- •• e Sect40" e ••• 2). '"dicit. oUtDut .eec­
fffe,tfo" r.aui,.d f" the Cal cMoayf ,"d .1" eaM 
to,d.cod. the a,oume"t, wfth ."e, 'cttO" ,. de •• 
c,fb.d 1" .t'D 2. 

e. If the RA Iwitch i. or ••• "t f" the CoM",,"d .tr."g, 
elll the Co"verlfo" Utilitie. ,oU~f"' ( ••• S.ct.O" 
e.3) to co"vert the 'f",tt. gfv." to bf",ry v,'u., 
a"d .to'. the~ i" the Lf"k-block i".t"d of th,.r 
st.rt DO."tl'. 'I rltu'"ld by es~. If LOW t. "ot 
11 •• the" HIGH or HIGH f. above ,v,."b', CO'I, ,,­
c,ll the 3D,cf,' Drfv,r to t", the oDlr,tor ,"d 
aoat" r,Ject the com",,"d. 

e. 

7. 

8. 

Vta the Mo"fto' I,GTe ,out.", (.e, S.ctfo" 
cl't'" a 2se.word buff.r fro", i,., cor,. 
.v.il,bl., i"fOr", the u.'r throuoh Speet" 
r.e,ll 

2,.,2), 
If "0"' 
Drfvlr 

P,ep.r, '" f"te,",' DOB C •• , S,ct~O" 3,1~2,3) to 
re,d thl 2ee.word SAVE Droc,.,or 4"to the "IW 
buffer fro", the ,t,rt block COMoutld",'.,r, 
£.tr'ct the .y.tlm-devic, drtvI' ,dd"., fro'" thl 
OOL C.el S'etto" 2.1.3) v., ft. DOt"t" f" the SVT 
,"d fo,el thl comollt40" rltu'" to u •• thl SA~ '1-
aue"CI de,c'~bed f" S,ct~O" 2,3,~, U" ID". DO! 
loe,tio"1 to .av. rel,v,"t R.ot.t.,. (,"d I.t the 
"OP bUlY fl,~) 

C.,1 the .y.te"'-dev~ce dr~v'r t~ .if.ct the 
t'."lf., vf. the Mo"ftor S.CDa ,outf", C.ee S,cttO" 
3.1.2.4) ,"d e," ,WAIT ttll do", (lik, .tIP.' f" 
the I~t"or,te, '" Sectfo" e.3.3, tht. "aut, •• , 
Lf"k-b1oek .4mulatfo"). Wh." "c,,1.d, '1Ito,. ". 
Qi.ters saved f" the 0"v40u •• t,D a"d JU"'D to the 
'oaded routf",. 

The SAVE rout.", orODer f. fllu.trat,d ,t ffOu'l e.e. It. 
bl.4e .tID. are a. follOWS' 

t. ~fv, thl.SAVE routf"e "OW thl ,pola'a"~e of ,"'oad­
ed ,u""f"o proaram bv , •• ettf"o ~us t" the IVT to 
1,1 to allow "or~.' u.aoe of the k.v~o.'d '."~u.ge 
duri"Q the out~ut oh •• , (.ft.~ •• vt"O the o't~f".1 
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~U5 ce",te",t) 

'. ~eve ;"'to an i"'tar"'al ful1 Li"k-bleck t~e device 
"'a~e a",d u"'it .t~red i'" t~e KS8 ~u~~v by e8M e~, ff 
"'e"e. the "a~e of the svste~·devfce f~em the DOL 
wft~ u"'ft let to eel) 

~. !f theKSB dum~y F41e-b'ec~ cOl'lta.I'I' a 
f.'e-.~ecfffcatfel'l, move the ~e'eva"t data .I'Ite al'l 
i",ternal full ~'eck te overwr4t. the default a.­
sum~tfel'l SAVF.LOA alreadv fl'lcluded a",d •• t a swftch 
te preve"t automatic de'etfel'l 4f t~. f41e f. .eel'l 
to exist later e.e. It.~ 6). Al.o .tere a",v UIe 
s~ec.f.catfel'l. 

4. Set ~O;I'It.r. to u.e ~h. ar,a oecu~4.d ~y tha er~­
c ••• or u~ to ~I'Id 41'1cludfno the cel' fer .OPEN .1'1 
.tep 7 al a doubla-buffer. I", the fir.t of the •• 
buffers, oraeare a .tal'ld.r~ eOHO block for tha load 
1maOe as da.cr1bed .'" ~.ctfo", 5.1, u.f",O the ~.",oa 
limft •• ff a"'y ~av. b.e", .ueDl •• ~, or the Prooram 
Load Pef"t a"d the to~ of avaflable ~emory 4f "'ot. 
F1'l i", the rem.f"t"'Q ftem., e.a. 'rooram a",d OOT 
start addr •••• s .",d ~roQ~em "'ame, from the a.fst4",o 
.",tri •• i", the SVT. 

!5. ~.mov. the k.yboard Lf.te",er recall .ddr ••••• from 
the .tack .",d us. it ••• v.d poi"t.r to r ••• t it. 
'o4",ter Store c ••• a.ctfo", 6.3.1). Sf~u'at •• ", 4,,­
terrupt r.turl'l 0'" the stack wfth I prfor1ty '.v.l 
a"d u.e the ~SB r.l.a.e •• au.",c. stOr.d below tt 
C.ee S.ct1o" 8.5.3) w4t~ RTI a. the ff",al t"struc­
tie",. 0" reca". r.enable keyboar~ f",t.rrupt •• 

Reau •• t .INI! uP~'" the out~ut datal.~ a",d if t~e 
sp.cified f41e i. the default S.VE.LOA, try to d.­
l.t. ft. (Th. F~le-bloc~ error retur'" j. s.t to 
ceme bac~ at the .am. eoi",t ff it do •• I'Iot .xfst). 

Re.et the Fi'.-block .rror r.turl'l te ea" a s.­
ouel'lC. whfch ~rint. a "F1'. Error" ~.s.aoe a",d .M-
4ts throuQh steD 11. ea" .OPEN. Am."d the buff.r 

.---.-..... -.-. 
1. Th. err~r ret~rn 4"th. Link-block f. set to ~, thus ff 
the r.aui.ite buffer .oac. for "orma' tlO operat10". 1. "ot 
ava.,ab'.' a SAVE comma"'d ean result 1", a .tal'ldard fata' er­
ror (Fe~7) - s.e S.ct101'1 3.2.1.1. 
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11. 

eo4"te~. fo~ 1."t"Q the lece"d buffe~ a"d 4"ftfate 
a foemattad bi"a~v .WRtT! fe~ the CO~D b'oek "OW t" 
the ff~.t. 

Sto~e t~. cu~~e"t load Dot"t ~'D~e •• "ted bv the 
Ita~t of the dat~ a~ea "OW b'f"o outeut followed bv 
t~e actual deta wo~dl U"tt' the buffe~ f. ftlled e~ 
u"til the hfoh 'f~tt •• ~each.d~ CO~DUt. the 
"u~b.~ of bvt •• ~overl a"d ItO~' in the 'PD,oD~.ate 
thf~d wo~d ef the L4"@ h •• de~ C.ee "etto" 3.2.2). 
~a" .WRITE to out out the buffer new ffl,.d Cfn 
fo~matt.d bf".,v) 

When ~ecal'.d, check whethe~ EOD occu,~ed at the 
'alt .WRITE. If 10, ~'f"t a wDev4c, 'ull~ ~allaaa 
a"d 00 to .teD 11 to •• tt. Othe,wf,e Iwttch the 
buffe~ Dof"te,. - the ot~.~ buffer mUlt "OW be '~D. 
~v. Go back to .teD 8 ff ~o~e deta ~ •• af"1 to be 
oUtDUt. 

When the hfoh lt~tt tl ~eaeh'd, D'.Da'e a"d OUtDUt 
a te~.f"a' T,a",fe, B'ock Ul4no t~e .dd~'11 Ito,ed 
at PSA t" the SVT Clee Sectto" 2~1.1'. T~e" cal' 
~CLOSE a"d .RLSE on the data.et. 

. . . 
R •• to,. tha o~'otnal IVltem-'tate .aved at IteD g 
to the ~US fn the SVT a"d e"lu,. that the Sv.te~ 
watt LooD •• ,eca"ed on e.tt. Outeut S a"d force 
comma"d f"Dut acceeta"ce bv ,e •• ttt"g t~. keyboard 
~e·~.-d ~uf'~~ .• a'M.e, ,-_- - ••••• n e.~.l;. S.o,e 
.~~ ·v~te~ •••• .~d~- •• ~~ the .tack ."d JU~D to 
the ~o"f~o~ S.RLe routt"e Ca' "oted un~.' wG.ne~al 
D •• c~fDtfonw abov •• ) 

Tht. S.etfo" eov.~. th~e. com~a"d. whtch a,e e~t~'~flv fn­
t.nded to .nable the u.e~ to co"t~o1 the co~.ol' te~~tnal. 
OD.~atten. en behalf of a ~unnf"Q D,OQ~am. aecau •• thet, 
D~oee •• 4nQ ••• imi'a" they a,e f"cludad within the .a~e ~o­
dule, t" D.'t4cula, thev a~e al' fnvalid un'e •• a u.e' ero­
gram ~. leaded and the full d'tve~ f. f" co~e~ The cOmma"dl 
a,e. 

a. ECHO • whfch a"owl i,te-floD ce"t~o' of the 
echo D~f"t."Q ••• octated with k.yboe~d but doel 
"ot affect no~ma' oUtDUt. 

b. PRI~T. which D~ov.de. the .a~e iacf'ttv for 
"o,~al outDUt but "ot echO-D~f"t~ 
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C. EN~ - wh4ch ~"ebles the u.e~ to ,'0"11 the e~d 
of I .et of i"out dati. 

Co",,,,."'d For"'ltl 

The b •• ic fo~~.t Iccactable for all th~ee cOM"'a"d. 'a the 
•• ",el 

EC[HOl [DeviceJee~> 
"R [INT) [Dev. eel eCR> 
E~[D [Oev,celeC~> 

~he .. e "eev'~e" i. the ce"ve"t.o~ll two/thr •• cha~lcte" code 
for the devfce co"ce~"ed Cwithout .) In~ •• by daflult KB 

However the device i" the CI.a of EeHO I"d PRtNT MU.t b. I 
te'",."'e". the o"'y o"e ~u,.re"tlY ,~p'e~.~t.d bef"'Q K~ -
he"ee it f. olll.tt.d f~ th8 e,..'p"t de'e~fotio~ f" the P~o­
.,.",,,,er. HI"dbook. Neverthele.8 ft ce" b~ ,o.efffed fo,. 
other ter",t"ll devieea, provfded thlt the I"ectated d~ive~ 
f •• et UP te u •• the re.ult. of the Droce •• i"o ~e.c~fbe~ be· 
"~We O~ the other he"d, END doe. "et heve th, el"'e ,.e.t,.fc­
tio" but 10.t", the O"'y d,.tv.~ which "acoQ"tree ft. oeere­
ttO"' te thlt fo,. the .tl"dlrd ASIt.33 Tal.tyoe. ~e"ee K8 
."d '" Ire the O"'y "'.I"'t"Ofu' .pec4ftc.t.o~.~ 

;e"e ... ' De.c,4pttO"1 

'rovfded thlt ell t~e_,eQutre"'e"t~ "oted f" t~e pravtou. 
D.' •• "lehe Ire Iltt.f'.d. the proce"f"o fer the th~.e ee",­
~."~ •. reQufrle ee~e •• te the byte in th~ device drtvar t",­
te,flel 'eb'e whteh co"taf". the Drfortty leve' u.ed te aet 
th •.• "t,rr~Pt v.cto~ C.ee Sectfo" 3,3.1). Sf",c. th4. f~fo,.­
",.ttO" t. only reQuired when the drfy.r fl fi,..t 10lded, the 
byte ce'" "'ow be u.ed a. e •• t of Iw4tche ••• follow. CIS.U"'· 
4"0 I" 4"ft41' velue of 2~0, 4 ••• PRL.). 

B~t 7-0 • EOe 
e,t .-, • SUDO~P'" echo (ope~.tcr.co"t"ol) 
Bit 3-' • SUDo~e •• echo (O,.oq,.aM·co~t,.o') 

Bit I-I • SUDe~.'8 orfnt (ooe~ato"-co"tro') 
Bft 0-1 • Supore., o,.i"t (proor.",·co"t,.ol) 

T~e EeH~ and P~INT eO"''''I"~' ",.,.ely cO"'D'aMe~t the ~.'ev."t 
bft. (' e"d I) r •• pectively. FND clee~. b4t 7. It fs then 
t~e r •• co"'.~bilfty Of. the d"ive~ to check t~e aDoreprilte 
bft I' reQuired and to ICt .ccordf"Qly. 

It .hould be "'oted thet becluse no att.",pt •• "'ade to call 
the d,4v.,., the cOM"'I"d can on'y be effect4ve whe'" the 
d~fvI' 101'" hi. contro'. If in flct, thp. DroO"I'" hi' alr •• 



edy ~eQuested .~E4D e~d the d~ive~ hal then ~etu~~ed to aw.~ 
it 8n 4~te~~uct, ~" END.~~Quelt D.~tieul.~1y ~u.t be fol-
10w,d bv • new D~og~aM incut to fo~ee .ue~ inte~~uDt. ~e"ee 
it i. ~~eommended thet a doub'e cq be usee to terMi~ete the 
comMend~ !he use~ i. el.o we~ned thet ence the fOO .w4tch 
41 let, it 4. clea~ed onlv bv en OPEN ca" to t~e d~ive~ .o~ 
by a ~eload on .1~IT efte~ .RLSF. Thue 4f ~o~e the" one de. 
taset is she~.nQ the ~~4ve~, the fOD eDDlfe. to ell ~ e DO. 
tent4Al D~oblem if sav both comMend .tr4~a. end data a~e be. 
1ng entered f~oM the seMe keyboard. 

Eldt Statel 

", t~ree co~mends ~IIU't in Specie' D~.ve~ ~ecal' o~ com­
pletion O~ error. Hence ReD1.te~1 e~d .taek e~e .et el 
.hown 4" Seetio~ 8.2,e. ~l 4~ Dert.cule~ may 4nd4ceta the 
followi"g e~ro~ cond1tionsl 

.2 • ~o proQ~,m 10eded, Ie the eo~me~~ 
f. Inyelid 

.3 • Feulty Svntex (i.e. no"-alehabetic 
cherecter. 4n rlev4ee neme) 

.4 • Il'eael Oev1ce (wh4ch doel "~t e.4It, 
•• net fn MemOry, or i. not e termi"e' 
for !CHO or PRINT) 

Detaf'ed Processingl 

The leQuenee of oce~lt4e". needed to D~oees. the th~el COm­
mands .1 eutlined below, It i •• t~a4~htforwe~d a~d thus 
need. no SUDDe~ting fl1ult~etfonl 

t • 

2. 

~esto~e qeQf.te~. De •• ed bv the InterDreter & ele.~ 
fts ~etu~" Daremeterl from the .tack. If the 
'ow~o~der byte of ~us fn the SVT 1. ~ot .et to 1 to 
show a D~Og~eM •• i" eore (lee Section 2,t.t), re. 
Ject t~e com~e~d bv ~eeelli"Q the SDecia' ~~.ve~ to 
Dr4~t an "Inveltd Command" melsa~e. 

Conve~t UD to the fir.t three letters of any ar~u. 
Me"t Itri"o ."te~ed into left~Ju.tff4ed radf.-ea 
for~at (.ee Seetto" .5.3). (Anv non~elDhabat4e 
ehe~ectlr other than .Dece, eom~a o~ cq i. "Illeall 
Sy"ta."). If ~o ergument •• o4ven, luk.titute KB. 

Ul4no ft. SVT ~o.nter, aeee •• the OOL Clee Section 
2.1.~) and look for the dev4ce tK~ acting al.o for 
PT .inee bot~ devicel share the .ame driver • .ee 
ADDendi. A). Reject the eommend on t~e ground. of 
"I1110a, oevtee" t~rouQh the Seeef.' O~4ver ff Ii­
the~ the deviee il unknown or fta d~fver il not f" 
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~. 
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cO"e. 

Fo,. ECHO .~d PRI~T, ch~ck the ~.tu,.e of the deyice 
ey. exa~4".t!0" of the F.ci14t4e. I~d4~ate, 4" the 
d,4v., I"te,f.ce T.bl. C.ee Sect.o~ 3,3,1). '0.4" 
the d.v4ce 4. 4".a.' u~'e •• 4t •• a te'~4~.1. 

~et .~ '~DP'oer4.t. M •• k foP' the co.~.~d ,.aufr.d 
8"d pe,fop'~ the ,.e'ev."t bft OD.,..t.e~ •• ~et.d 
u"d.,. "Ge"erel ne.c,.iDtio~" .beve (coM~'eM."t -
ECHO/PRINTr e'eap' - EN~). Retu,.~ to the t"t.,,.uot­
ed p,.oOP'.~ th,eu~h the Soec." O'4v.~, 

LINK-il 04v ••• u'e' the CPDo'tu~fty te td."tffy OOT-tl~ •• 
• ~orlu'. w4th.~ a pptoa'a~ lo.d-t~aa. by ft. 100 .~.teh. 
( •• e OEC-l1-ZLDC-O). The .t.,.t .dd,. ••• of the .edul. •• 
the" .to,..d ~.tht" the COMO block t~ f,e"t of the load ~o­
dule (se. Sect.o~ 5.1) .~d du,.t"Q the 10ed D,oe... 4t •• 
t,.".i.,.,ed to the SVT ( ••• Sect to" 2.1.1). Th. OOT ee~Ma~d 
th." ~4v,s the u •• ,. the m •• ~._wh.,..ey the d.buOai~o ,.out4~e 
c." be c.l'.d or recel'ed ,.ea.,d'." of wheth.r a 'U"~.~O 
~,o~rem_t, 4" co"t,ol opt h •• lost tt " • ,e.ult ef .e •• 4"­
h.,e~t ".4lu,e. 

, •• how~ i" the ,eleya"t ~."ual (~EC-l1.0~Ol-~), th,.e. e"try 
~oi"t. 4"to OOT-llR .,.. pe •• ible. He~ce the ce •• a"d h •• the 
fO'~1 

00 [T] [Code lett.,.]CCR> 

Whe,.. "eode 'ette'" ~av be •• follow.' 

a. ("u",. cOMoletelY 4"itfeltze O~T.l1R (OOTta) 

Ge~e,.' Oe.e,4pt40", 

By iMol.cat;o~, • p"oa,.~ mu.t be loeded (.ye~ if 
,4"k.rl y.pt.io~ of O~T·ltR "o"e) ."d ODT-flR ~u,t 
• d wtth4" ttl T~e eOMma~d i. ,eJect.d •• i~v.l.d 
O,.4v.,. ,..ee" oth.,.wi.e. 

it 4. • 
be i~e,,,,d • 
by !oee4al 
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T~e eom~l"d I~Qu~e"t .1 uSld to det@~m.ne t~e O~T-l~q e"t~v, 
~~ov.ded t~lt.t is I recoQnizerl vIlue. ~oweve~ befo~e Co"­
trol •• t~enlflrred, t~@ nOT co~~~"d Orocel.or must Issu~e 
t~lt t~e ocerltor wfl, expect eo"ditfo"1 IOD~oor4lte to ~il 
~~ocram I"d ~IV later relume t~@ oroarlm directlv f~om the 
debugoi"o routi"e. T~erefore, t~e syltem is fi~lt ~18ced f" 
e proaram-ru" mode, al' evide"ce of a com~."d bei"O u"der~lv 
.1 remeved I"d t~e e.4t 41 tlke" w4t~ t~~ ~e~ilter. I"d 
Itlck reltored to t~e.r Itet. prior to t~e co~ml"d fnter­
rupt. 

t • T~e Mo"itor do,1 not Itte~ot to 4nftil111e ~OT-ll~ 
eit~er 0" 10ldino o~ eft@r en nOT eomm~"d. Thfl 4. 
left to OOT-l1~ itl.,f, if 10 cll'ed by t~. uler. 
In. plrticullr, t~e debuaei"~ trle 10elt40" It 10ce­
tiO" l' mUlt be correctly li"ked. T~u, t~e ffrlt 
OOT co~~e"d .hould ~ave "0 I~gument 4nd Ihould be 
ent.red II 100" II pOlsibl@ after 10ad4"Q. 

ODT-l1A IlwlYI ~eltore. break~oi"t locations temoo­
rarily w~ile it .1 in co"trol, to allow t~e user to 
e.emfne I"d ~Odify the.e lik@ any ot~er' it onlv 
reollces th@m w~en the ule~ cll11 for p~oarlm con­
ti"ultion bv ita own comml"dl for th~ eurpole. If 
t~e USe~ i"lteed enterl CTqL/C to reCI" thl ~on4-
tor, Itl~tl t~e ~roa~l~ bv I ~o".tor com~l"d a"d 
t~en llte~ Ules the OOT command ~.t~ I" erQume"t, 
~OT-lIA attemptl itl relto~et40" w4t~ 4ts f"it411-
izino vllue P00003 thul destroYi"~ t~e o~fQinal 
content. The uler fl t~e~efore adv.se~ to e.ereile 
some clutio" (see wGetti"a O~S 0" t~e Air"­
DEC-l1-SYOD-") 

EICU StAtel 

If the Soeciel ~river i. recal1@d t~~ouoh er~or, Peafsterl 
I"d stack Ire .It I •• ~own i~ Slctio" 5.2.~. Tn ~1~ticu'lr 
Rl co"tli"1 o"e of the followf"c vlluelt 

-2 • OOT-l1R fl n~t f" corl, 10 t~e com~l"d fs Tnvllfd 
-3 • Code letter i. u"k"ow", ~e"ce Flultv Iyntlx 

AI noted ~boye, co~mlnds acceota"ce ~e.ult. i" an ~DT·l1R 
ell1 wfth p~OQram .tlte rl.tored. 
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Detef'ed '~ece'li"gl 

T~e ,4mele 'eaue"ee is II fellowl I"d ~eoui~el ~o .'lult~l­
tio", 

t • ~elto~e Reoiste~8 ell led by t~e I"te~c~etar I"d ~e­
move ttl ~etu~" cI~I~te~s f~o~ t~e Itlck. R8Ject 
~h, co~ml"d bv ~ecal1i"~ the Spac~a, Dr.ve~ to 
c~."t I" "Y"vllid COm~l"d" ~eslaoe 4f eit~e~ t~a 
~US ." t~e SVT doe. "ot co"tI4" a low.o~de~ byte of 
1, .io"ifyi"g t~.t a P~OQ~'~ hll bee~ 'olded (see 
Sectio" 2.1.1), e~ DSA i" t~e SVT i~ let to 0 
(ODT-llR "ot c~ele"t). 

~edifv t~e ee"te"t of OSA bv 2 fop ." 8~QUme"t R O~ 
4 fo~ K. S4m4,.~ly ~eJ.ct t~e eomml"d fo, I"V ot~­
e~ i"put 0" t~e o~ou"dl of "ll1eOll ~V"tIX·. ~to~e 
the ,e,ult4"Q Idd~ell 0" t~. stick 4" pllce of the 
~etu~" to the 4"te~~upted C~OO"~. 

Clea, t~e 'etu~" to the Seecial O~.ve' i,om tha 
Itlck. UI4"O itl .Ived add~ell' ~ai"itillize the 
Lilte"e,. Poi"ta, Ste~a (lee Seetie" 6.3.1). Wlit 
u"t41 t~e cO"lola e~."ta' ~al co~pleted the comml"d 
LF te~m."lto' Claa Sect40" 6.3.2). 

~et the ~US ;" t~a SVT to t,l to si~"ffy .·c~o9'am 
i" a"d ,u",,4no" I"d a"lu~e thet WRA i, 4"itflliled 
to t~a Idd~e.' of tha System wait Loep (f" cale t~e 
commlnd fol1ewed I fltll e"O~ - ,aa C~'Dte~ 7) 

~e~to~e t~e RaQ4.te~ •• Ived It t~e eomma"d 4"te~­
~uot - I"d thul elel"-uD the st.c~ I"d e~.t to 
ODT-llR at the ,aquf,en e"t~y o04nt. 

6.4.5 The ~EGIN and RESTART COmma"dl 
~~--- ------~ ---

The BfGJN cemml"d il c~ov.dad IS the ~ea". whe'ebv the use' 
Cl" 4"iti.'lv ,tl,t the eiecutfo" of a D~eg,am el~eldv 101d­
ed bv I GfT eomml"d 0' CI" lata, sta,t ove~ wit~ a elel" 
Illte. ee'hlPI afta~ I fltll e~,o,. RfST~RT all0wI t~e usa~ 
to t~I"lfe, eo"t~ol te I ~fffe~e"t eofnt in I ~U""."Q 0'0-
O'I~,. ~o'l.blv I' D,eyioullV establfl~ad by the D~Og,am it­
,alf ul4nQ ~h~ "Sat Reltl~t Add,als" flcilitv withi" the 
Ge"a~a' Ut4'it4el Dack.oe (lea Sectio" 5.2). I" thil el.e. 
cu~,e"t 1/0 i. stoDDad but all 1i"klgel ~em.f".Beth eom­
me"dl I~a~e I co"sida'lble Imou"t of co~men cede, t~ey e,e 
the~e~o;e f"itiallv p~oeeSled by the 'Ime module. 



e •• ic."v~ the co~me"d fo~m.t fo~ bot~ BE~I~ .~d ~ESTART f. 
the •• "'~ i.e.' 

BE[GI~'] ["ct.l .dd._e •• ]~C~> (1) 
RE [START] [Oct.' .dd .. e •• ] ~CR> 

. . 
A" .dd._e.~ ... ~u"'.~t .uoo14.d f" eithe .. c ••• b.Com •• the 
.t.~t oof"t fo .. 0 .. 00"."' executfo". If omftted, the follow­
f"Q default v.lu ..... e u •• dl 

•• BEGIN - the .uto",.tfc at ... t add"e •• 4"e1uded f" 
the o .. oo .. am .ou .. ce .fND at.t.me"t .~d ...... . 
ault of ••• emblv, 'f"kt"Q a"d 10ad4"o, ~ow 
.to~ed f" PSA f" the SVT C ••• Saetfe"1 2,1,1 
."d 5.1). (~.vbe 1 - .n fl'eg.' .dd ..... • 4f 

.-----._----.-. 
1. A ._~a~ • .- w~o h •• the , •• tfno of the WBI,BE modu" May 
have noticed th.t • v ..... tio" ." the BEGIN fo .. ~at .a .0 ..•. 
bla, 4.e.i 

BE[GIN] [Oct.l .dd ..... ] [S]~C"> 

wh .... t~. oDt~on.l ... ou"'."t S, m.an4"Q SAVE, ~,.v."t. the 
"0 .. m.

'
1v .utom.t.c de,.t.o" of ffl •• cu .... entlv 00." fo .. out­

put. Thfa w •• o .. ovided 0,fafn.'1v fo .. the b.n.fft 8f • u .... 
who h.d ., .... dv .m •••• d • '.nothv ffl., De .. h.o. of ...... eov • 
.... ble d.tal by the t.me • 0 .. 00"."' i.flu... oceu .... ed a"d 
would th .... fo ... not went to 10.e ft. How.v ... , th ........ two 
m.lo .. o.-oblem. fnh .... "t in the u.e of thi .... ou",.nti 

a. Th. SAVE ooe .. atfon U"S "o,,",a, Fil.-",.n.O.M."t ."0. 
eedu.-el to el0.e the f11el fn D ... ticul ... thfa ", •• ". 
~r.tinQ out d.ta eu .... ently.4n ~."'o .. y to the device, 
~tnce, in oener.l, ~EGIN 4" t~i. e ........ eue.t.d 
only bec.u.e of c .. oo ... ", f.41u ... , the ... i •• htoh 
orob.b1'.tv th.t tht. f. eO"l"uot.d d.t., thu. 
sO",8dfnQ the eff.ct of the f •• 'u .. ~ to the devie •• 
~1th the o .. oo .. em th." b.Qun .o.fn, the eventua' .... 
lu1t miQht be • df •• ate ... 

~fnee the f1', would "OW exflt (e .. ff'e., .inee the 
o .. oc •• s 1. no~ •• el.ctfv.), the oroo ... ~ ",u.t be •• t 
uo to u.e • diff ... e"t Fil.-n."", fo .. t~ ...... un 0 ... 
seeond faflu ... occu .... 

Th .... fo ... this ootio" h •• not be." adv ... t4zed, in.t •• d .ueh U .... iA edvi •• d to KILL the oroo,.", fo", .'t~ough thf •• '.0 
p ... fo._m •• "o .. m.' .CL~SE, he il t"." i". DOlftio" to u •• 
PIP-It _to ~fek uc the cfecel befo,. it i. too '.te. 
R.f.~."e.s to thi. f.atu .... ~e omttt.d i" 1at ... d4.eu •• fo"l. 
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~o .eu~ce edd~e •• i •• uDD,4ed) 

b. RESTART - thA 'atest add~e •• sto~ed at RSA 4" 
the SVT by a c~oe~am ~eaUe.t t~~ouoh GUT. 

Both co!ma"ds ~eQui~e 0~1y that a o~oQ~am be loaded, it. 'U" 
Itete .1 immate~.el. ~oweve~ becau.e REST.RT ~Ult be Q4ve" 
e~ edd~ess and De~fo~m. le •• fnit4elilaticn, its ule befo~e 
the c~o"~em hel bee" .te~ted leem. c04ntlels. 

o 0 _ 

A. "oted Above, the D~oces.4na fo~ both ~EGI~ e"d ~ESTART 
comme~cel at the .Ime modu'e, fi~.t'Y to ve~ify the c'elence 
of e 'oaded C'OQ,am a~d lecondlY to check the veliditv of 
the Itl~t edd~ess whethe~ this be I COnve'I.O~ 1'011'1 an a,ou­
me~t sUDcl1ed o~ the ~e'evant defeult. Fe.'u~e 1" e4the' 
ca.e ~e,ult. in ~eJect1on of the co~mand by Scec4a' D~4ver 
~ece". 

The two ocom~a~ds ello .• ha,e a com~on leQue~ce fo, Qe~e~I' 
cle.n~u~ such a. k41'4~O eu,~en~ 1/0 by ha~dwa'e RESET, 
,e-4n1t'e'411no the .tlck, the keyboe~d L1,te"e'l D04"te'l 
and ve~.ous SVT ent~.es a"d e"lu,4nQ theveee"cy of the MSB, 
ADa,t from re~ov4"Q e~y 1/0 Busy "eOI, RE3TART p,oee.14"Q 
4. the~ comclete. A d4,ect exit is therefore teke" to the 
u.e, D'OQ~lm at the .tert poi"t scec4ffed, with ReQiste'l 
re.to'ed to the.r cOnte"t pric, to the eo~mend 4nte"uDt, 

BEGIN heweve~ ~eQu1res fu'the~ act40n and this i. effected 
i" two ove~1lYs called consecutively intc the ~se by E~T 3A 
'.ee Seet4o". 6.2.J a"d 6.2 •• '. In the f~,st over'aY, a" 
the tIn 14nk.ge cu~~ent'y estab141hed il e.a~4"ed 4" dete1' 
vja the Mcn4t~' OOB c~aj"~ Aae1" a"y ~USy ~lag. are ~e­
moved, but in eddit40" eac~ dataset 48 cheeked fe~ a f4le 
~ e m e 1 " 4 "g f u 1 1 y 0 oe ~ e d (. e e C h a e t e ~ .). I .; • u e '" f4 1 e f • 
CO"t."UOU~ or 1 •. '.nke~ a"d 1" ule o"'y fo, 1"put, it i. 
merelYeloled •• linked file beinG c~elted 0" the other 
hend mu.t be deleted to allow the DrOQ,a~ to 'eODe~ tt by 
the .,lI'Ie "eme without eo "~ne E~1sts" er~o,. 0" a DECtaee, 
t~41 41 effected by ,emov4"o the "ame f,om its ~4~actorY' 0" 
dilk. it a,so mea", that the ~1oc~1 already .lloceted mu.t 
be u~1."ked • a" operetto" ca~~1ed out 4"t~,"ellY u •• "~ 
.TRAN~ Thi, evo1d. the "ece.s1ty 10' closi"O the fi'e 
f4~lt, a cotenti.' cau.e 01 df.k co,~uot4e" Csee 'oet"ote to 
"Commend Fo~met"). A" F.xtenlio" to e" e.i.tino disk f11e is 
.1m.'arly removed. 

The .ecen~ overlay •• called when the 1/0 c~eck4"o is com-
~/ o1ete. Th;. then u",i"k' any buffe,. stil' a"ocated from 

f,ee core, i.e. nevice A •• 1on~e~t Table e~te".4e"s mede 
afte, tke ~~OQram Itert Csee Seetio" 3.1.2.2), t~e ~DB che." 
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Ind dev4ce d~fve~s "o~~8"Y "o"-~.sidl~t, 8"d effectively 
~etu~"' •. t~o,e buffe~. to f~ee co~e by c'ee~i"Q t~e Buffe~ 
Al1ecet~o'" Table Clee Sectio" 2.4.2). tt ~llo ~e.et. t~e 
4nte~~uot vecto~ tied to t~e d~ive~. thus ~e~oved e",d a",­
.u~e. th.t the ~aside"t d~ive~1 I~e unlf"k.~ f~o~ I"'Y FI~ 
C~I~n Clee Sactio", 4~1.J). Fi~ll'Y it ce". t~e ~~o~~a~ II 
.~ecified w1t~ III Reoilta~. clel~ed. 

ElCit Stetel 

Ii the S~ec~.' n~~ve~ i, reca,'ed 0'" I~~er, the Re~i8te~. 
Ind Itlck .tate a~e I. shown f" Saction 6.2.5 w4th P1 .et a. 
fel'ow.i 

.2 • P~eorl~ ~ot 1" co~a, ~e"ce the co~~a",d 
4. I~ve'id • 

• 3 • Add~elS a~cu~ent.co"tain, ot~e~ the", 
octal dioit. o~ i. too bfo, thul Faulty 
Sy",tax • 

• e • Add~a •• to be u.ed Cinclud4",c a default) 
f. Il'eoel beeaule it doe. not fall 0'" 
e wo~d~bou"da~y e~ i. oU~lida the 
oote"tial ~~o~ra~ area. f.e. ahove t~e 
~el.rllnt Mo"ito~ I",d be1ew t~e too 
of Iva.'lb'e co~e. 

AI ",oted unde~ wGene~al P~ocell."c", an acce~te~ co~~.n~ ~e­
Ito~e. the .yste~ to ",o~m.l D~ocram ~u"'-Itate w.t~ the steck 
clel~ed to p~oo~a~ Load Poi"'t a~d ReQi.te~. ~e.at to thei~ 
conte",t ~~io~ to a RESTART o~ 0 fo~ BEGIN. 

Detailed P~oce •• ingl 

The commo" orocessino fo~ B~GTN I~d RESTART i, .t~a.~htfor­
wlrd end neadS "0 41lultration. Its ba.ic staD' I,e a. fol­
'OW.I 

1. Reltore Re~f.te~. ol •• ed by the I~t.rorete~ e",d 
clea~ i~' ~etur" from the .tac~. ReJect the com­
~a"'d as invalid throuQh the Soecia' ~~ive~ if the 
MUS i" SVT co"'taf~. a low-byte of 0 CDreO~am "'ot 
'oaded - ,ee Section 2.1.1) 

If any aroument i •• uo",ie~, convert va14d octal 
d;oU. into t~e;r b.n.~y eQu.~lle"'t. u",til .hhe~ a 
~ecoo"fzed delimite~ (.Dace, comma, o~ CR) o~ .fn­
Qle-word overflow. (AQlin reject tha co~mln~ fo~ 
~a~lty Sy"ta~ +o~ i"eoel eha~.ete~1 o~ such over­
flow). 'ubatitute the loo~oDriate defAult fro~ the 
SVT fo~ "'0 arQument. 



li. 

Ve~ifv the ,.ga'ftv of the .t.~t .~d~e •• , wfth •• ~­
i'.r. ~eJ.etfo" ff it f. "ot e" • wor~-hou"d.~v 0' 
wft~f" the c~ooram a~eA a. deff"ed bv the too of 
t~. r •• id."t Mo"itor a~d thlt of avai'ab'e cor •• 

W~." the eo".o'e ~,f"ter ha. eomo'.ted the eo~ml"d 
LF outout CI.e •• ctiorl 6.!5.2), 1,.11 I" 1/0 bv RE­
SET, but r •• tlrt the 14"e-eloek ff c~ele~t C,. 
'how" bv it. v.etor o01"ti"g .1.8wher. thl~ t~. 
Trac .~~or routi~. C.a@ chActe~ 7) 

Pr'c.re a ~.w .tac~ fmMedfate,y ~eJow ~rOGra~ Lo,d 
poi"t ,. .aved f~ the 8VT, wtt~ ft. ffr.t e~triel 
b.i"G 0 for crogrl~-e.@eut.o~ crfer4tv 'ev.' a"d 
t~e I~.e.fied .tlrt DO."t Cl) 

~e~ov. from the Dre.e"t Itack the ,.ea" ~Iramet.rl 
for the Se.ei,l Driv.~ a"d u.e the ed~re'l for the 
Lflt."erl P04"t.r Store saved below t~em to r.store 
"orma' ru"-t4me key~oArd co"t~ol t.e. 8.etio" 
6.3.1). 

7. R.l •••• the MSe bV clearf"o I"V outst8"dfrlCi IJ.eQ. 
COU"t ,"d ftl OCCUcI"t-tde"tffier t.e. 'eetto" 
2.3.1). .'.0 e"lure thlt WRA 4" the 'VT CO"tl."1 
t~e Idd,e'l of the System weit Looc Clee ~.et.o~ 
2.1.1). 

Clll the ffrlt ov.rllv frOM the "e.t iVltem-devfe. 
block ff the eO~ma"d t. BEGI~. Fer R~STA.T, trle. 
the Mo"ftor DD8 ehlf" f~om ft. Itert f" the ~VT 
C.ee S.ctfo~ 3,1.2~J) .I"d r.mev, Au,v "IQI from 
the DD~I e"d th.fr I,.ocflted devfee d~fve', to­
oeth.r with e"v ~ 'f"kage Clee Sectfo" J.l~2.4) 

Set t~e ~US t" the SVT to Ihow ·DrOQ~a~ leeded I"d 
ru"ni"Q" 1,t. ~ •• tore t~e o~fg."al C~OQrlm regtl. 
t.~., relet SP to the ".w stac~ ereCAred It .teD ~ 
a"tI ex it bv RTI. 

The ov"'lv croe.'lt"o "OW oerfnrMerl for ~EGI~ 4. fllultrat­
.d at Ffoure 6-9. AOI4" the fe110wf"O are the bl.4c ODera­
t40".i 

R •• tore the Reoilter. to th.tr Itat. ~rio~ to the 
ove~'lv ea" Ind c'ea" uD the Itlck. ~et the start 

..... -....... -. 
1. If ~~~ _tack w., .~ctv. before t~e eom.l~d fnter,uDt 
the.. 4t8ml overwrite the f"t.~ruct r.turn a"d ~e"ee ee"~ot 
eerruet I"V other veluable dltl Clee F40ure 6-2,. 



'. 

!. 

~f the ~o"ito~ DOe cha." f~o~ the SVT .~d 41 there 
fl. "0 'f"k~oe cu~~e"t'Y 00 to ,tee' te c'" the 
"ext ove~lay. 

Re~ove the SVT DOe-,fnk. Fo~ e.ch ODS f~ the ehef~ 
(aaain lee Sectfon 3.1.2,3), c,ear ftl SUIY '''0' 
that of ftl a •• oefated devfce drtver ,"d 'e~ove '"Y 
~ ,f"kaQe. Go to t~e "ext DOe i" the Chlf" tf a •• 
th.~ the D~tver I"te~face T.ble). (leI Sect ton 
3.3.1) IhoWI the devfce to be "on-f4'e •• ,te"ted or 
t~OUQh the device i. f4'e •• tructured, there t. our. 
~ent'v no f4" open, (f.e. 9~,".fl~0 •• ele.r ,nd 
"0 FIB f. attached • .ee Seetton '.3.2) 

~the~wf.e 'nlure buffe~ avet'tbf,tty hv .reDer.~o 
0"' 0" the Iteck of a •• ,e .et " the It'"d,re fer 
the device (a. .how" t" the Dr4ve, ,"te,fl.e 
Tab'e). ~.nk thf. buffe~ to the OD8~ 

~.i"o • du~mY ~i"k.block overl'vf"a the ~".t~" 
~"ce·o"'y code.of thfl routt~e~ eall .eLOI~ tf data 
in the FIB indtcate. that the ft'e fl eontt.uou. or 
i,_ ope~ on'y for tnput .~~ '."k.d~ L~.e the 'tIck 
buffer and retur" to .teD 2 whe~ do"e. 

Fo~ a 'inked f4'e aDen for ereetto" or !~t.",fo", 
~r.oare a. dum~y TRAN-block (lee .ec~f~" 3,2.1.1' • 
,oat" 0" too of the .t,rt of the rout tn, • a~d u,' 
it to read fn the a~proDrfate d4rectery bloek froM 
the device. (The FtA contatnl ftl .~e"t~fic,t~o" -
if no"' the ~OPEN ea"not be complete •• 0 .etu'~ t~ 
.te~ 2'. C'ea~ the File-name frem the re'ey,"t en­
try for a new ft'e o~ un'oek ,n o'd ene het"o e •• 
tended a"d wrfte the block b,ok. (The eld .4le 
'ttll ret,t", ft. former 4dent4tv." the ',tter 
ea'e • ,ee FIB d'ieriotton', 



8. 

NO fu~t~e~ let40~ 41 ~eQu4~ed fo~ ~EetIDe, ~e~ce 
e~.ek Ind ~etu~n t~ .t'~ 2 if the d~~v.'.'.e4'~ty 
t~d.c.to' '~OWI th4. .1 t~. dev.ce 4n UI •• 
~t~e~w ••• ' .g •• ~ by .TRAN, t~.ce the block. of the 
fi1., .t~~tf~g f~o~ the FIB .nt~v io~ "Ff~.t aloek" 
.nd ff~4.~f"g w~en • ~ link •• eneou"t.~ed, el •• ,. 
i"o III '."k~wo~dl 4" t~. ~,oce ••• ~n eO~Dlet4en, 
~etu~n to steD 2, aoei~ w.th the .tlek.buff.~ ,e· 
"'ov.d C 1) • 

C.~l the .econd eve~l.v from the "Ixt .y.t.m.devfee 
~loek ."d when 1n, , •• tor. A.gf.te~ eo"t.nt ••• 
D.I.ed. 

Collect t~e .te~t Idd~ ••• fo~ .nv Devte. "'.onme"t T.b,. f~o'" BAT in the SVT. If nOn.l, t,.e. the 
t.bl. lfnkage C ••• S.etion 3.1.2.2) A"d un'tnk .,, 
.eo~ent. Ibove t~. to~ of the ~e.t~e"t Monitor •• 
'~Ow" .t EDM in the !VT • .4nee the.. mu.t OCeUDY 
i~ee co~e buife~. C.ee Seetton 6.4.9 I"O)~ 

Q. ele.~ all wo~dl in the Buffe~ Al'oe.t4o" T.bl. 
betw •• " the lfmftl Ito~ed .t BFS I"d !FE tn the 
SVT. Re.et TO~ .nd _ it. .tlek·.toD C.e. ,.et40n 
'-.'.~) f~o", fOM w.th the .tlndl~d 4~.byt ••• f.tv 
,".~gfn. 

10. Se.~eh the ODL (.e. S.ct,O" 2.1.3). io~ De,,,,anently 
~"fd."t d~4ve~1 (Itan.ffed by no .yste",·deviee da. 
t., w~.c~ are ft, ••• t~uctu~.d, c1e.r btt m'D DO • 
• nter., fo~ non.r •• 4dent d,fver., e'e.r th.tr core 
.ddr ••••• in the DOL a~d re.et the dev4c. i"t.~ruDt 
veeto~. to t~ • ., to the e~ror routtne~ 

••••••••••••••• 
1, It .~ould be "oted that no atte~~t •• ",.de to mOdtfv the 
bft.m~D .ea~e"ts .to~ed on the d.vte., agafn to av04d DO ••• • 
bl. ce~~uDtfon. AI .~own f" S.ct.O" 4.1.3, the block al'o­
c.t40~ .ehe~e u.e. I" .n.eo~e •• g~ent du~tnQ f~'e·c~elt10n. 
~enc. tt follOW' that 4f th1. i. not wr4t~en to the d.vte., 
the bloek. ofven to t~e d.l.ted ff'. wfthfn ft. r."oe ~e"'.fn 
f~ee fo~ fu~t~e~ U ••• How.ve~, there ",ay .t.,1 be .ome 
b'oek.- whie~ were Illoe.ted f~om I ma~ .eg",e"t wh.eh beeeme 
ful' ,nd w •• t~er,fo~e ~e~l.ced t" ~e"'o~y. Thele ar. ~ot 
recl.4med. It f. Do •• 4ble, •• • re.ult, t~.t I "Oevtce 
Fu"" .~~o~ C," oecu~ 'ater eve" thOUQh othe~ evtde"c. eo"­
tr.dtctl thfl. Thu. th._u.e~ 4 •• dv1.,d to .vetd e.e •••• v. 
u'. of BEGIN •• a ""1"1 of ~e.u"'~t40" Ifte~ Droer.m f.tlu~., 
~a~tfeul.~,v 4f 10"o •• h file •• ~e involved. Clee "Gett4ng 
DOS 0" t~e A.~" • OEC·l1·~YOO·O,. 



1t. ele.~ all Qeoiste~. at'ld exit te the o~oora~ with 
the MlJS f" t~e SVT, .a.f",.et to t,t at'ld the stlCIe 
~e~ov.d to Droa~4~ 10.d oo."t. 

The KILL eo~m."rl e"able. the oDe~8te~ to reeu •• t the U"'o.d-
4"'0 ef • Droor.m ~re.e"tlv f" core, If ".e •••• ry ft .toc, 
the ~~oor'm' oce~'tfo"'. f"eJudi"o eurr.",t I/O~ ~ow.v.~ ft 
•• t.bli.he. eOt'ldftio". whfc~ Der~ft the trl",4."t ~o"'fto~ 
"OW brought '"to core to ~10" a"y ffle. left Ooe'" ."'d 'e­
, ••••• 11 data.ets .tf" ."ftf.'ized. 

CO,"",I"d Fo~",.tl 

No .~eume"t •• ~e "eeded, .0 the eo",m."d i, .i~e'vi 

KI[LL1<CR> 

G."er.' De.e~iDt'o"1 

If • a~eo'.m i. lee" to be loaded, .,1 t/~', ki"ed ~y • 
h.~dw.~e RESET ."d, hy •••• rch ef the ~e".ter DDB ch.t", .1' 110 bu.y .t.t ••• re re",oyed. At the •• ~. t.",e, .f ."y 
""lced ff'e f •• ttll oee" for outnut, • ff"ll block with. e 
,ink •• D~eD.red fo~ ,.t.~ df.e.teh wh.", the era"I""' ~O"'­
to, e.", CLOSE. e.ee Seet40" •• 1) 

The .etu.l KII.L ,. effeetea by •.• ~)CIT. eal'. t ••• S.etio" 
e.lS) ."d,. of eou~.e, the Seeef., D,fve" i. "ot r.c.n.d, 
H."e. the eom~."'d D'oee •• o, .".u~e. th.t the ~S~ "ead.d by 
XIT •• free a"d ~ef"'ft'a'iz~. the Iceybolrd Lf.ta"I'. DO­
."te~s. F,".lly to a"9w XIT ."'e" ,oe'" ."d o"v."t eo •••• 
ble f.ilure, the .t.e k f •• et .t the too of Iv.fl.ble ",e",ory 
b.fOre the ~MT ea e." •• ",ade. 

Exh State. 

If the KILL com"'a",d f. aeceDted, cur,e"t ~eQt.t., I"d .t.cle 
.t.te. e.a •• to be ~"ey."t. Howeve, tf "0 proer.m f. 'oad­
ed, the Soeetal Driver f. reca".d to ~.J.ct the co",,,,."d. 
I" this ea.e, the 'eeufre"'e"t. "oted f" e.et4ol'\ e.2.! 'D~'y 
."a f" ~a't.eula, Rt ••• et to -2 to ~.oue.t ." -r"v.'td 
Co",m."d" ~e •• age. 
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Detailed P~ocelli~gl 

KJLL 9~ocelli~g te~el t~e f01lowi~g leQue"ce, "a ."ust~a­
tio" tl "eeded. 

1. 

A. 

7. 

qelto~e Reoi.ter. Da'l@d bv tke 4"te~pete~ e"d ~e­
MOVe its retu~" peremetl~' f~om t~1 Itaek. Reject 
tk. eom~and as t"valid t~rouQ~ tke !pecial Dr.ve~ 
4f the MUS in t~e SVT C •• e Seet.o" 2.1.1) eo"tat"a 
a ,~w byte oi 0 - ~r~q~eM "at 1oedld~ 

Wa4t fo~ the co",o1e o~f~te~ to eo~o'ete ita outeut 
of t~e eomMa"d LF C.ee Seetfo,., e.J.~). Ki', all 
1/0 bv RESET, hu~ ~e.tl~t t~1 It"e-cloek 4f D~'le"t 
Cal I~OW" ~v ita f"te~~uDt vecto~ oo~"ti"o el.e­
w~l~e the" t~. t~a~ ~r~o~ ~outf"e ea.1 CkaDtl~ ,,). 

Set t~e .tl~t of the Me".to~ DOB c~a.,., from thl SVT 
e.ee sectto" 3.1,2.3). Go to atep e 4f "0 0081 a~e 
eu~~e"tlv .ltablf.heQ, othe~wfle fo~ eech OD~ f" 
t~. c~ai", clea~ ft. SUIV Flag a~d that fo~ a"v 
d~4ve~ astoned to 4t e"d ~emovl e"v Q It"kage (lee 
Seetto'" 3.1.2.') 

If, efte~ e.amf"atfo" of ftl Faef1ftv r"dtcato~ 
elee Sectfo" 3.3.1), e"v 9~tve~ ts .~e" to.be 
ftle-It~uctu~ed, check fo~ a ftle Ittl' OPI" fo~ 
outout. If luch file f. '4"ked e"d .oea~e"tlv co~­
~ect'v u~dl~wav, c1ee~ t~e li"k·wo~d ." the deta 
buffe~ attac~ed to t~e ~A'eVe"t OD~ a"d aet a va~f. 
ab'e pof"te~ t" th, ~D8 O~fve~_wo~rl COU"t to fl'ldt­
ca~e that dete sti" re~af"l fo~ outout w~e" 1ate~ 
c,o.ed. 

Afte~ e" the OD~I have bel" D~oce"ld, ~emove the 
UleOe.Count a"d Occuoant-tde,.,tffia~ f~o~ the Ita~t 
e f. the "" S 8 t 0 ~e , e a I e it f 0 ~ f u "t k I ~ use C. e e Sec • 
tfO" 2.,l.U 

qemove t~e BCleta' O~ive~ ~Ac.'1 pe~emete~. f"om 
the Itaek a"d use tke leved L.lte"e~ ~o.,.,te~ StO~1 
edd~'11 "OW en t~p (SI. leetto" 6.3.1' to ~.t"t­
tia,ize the Lilte"I". 

Move the Itack pot"t@" to the to~ of CO". (balow 
t~e possible Pepe,,-tepe Sv.te~ ~o.de".) a"d ee" 
.EXIT to feteh the t~.nsi."t ~onttor to oerfo~m 
DOlt·p~OQram c'ean-u~. 
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I~ Se~t.o~ 2.1. A, it w.a ahow~ th.t if • 1t~e.e'ock ta D~e· 
.,"t .~ • DOS co"iiQu~.ttO", the ~~~ito~ ~"~t~11flltt." rou. 
tt"e .u~o~.!tc,"y .eta it into oDe~.ttO" by e".b1t"O tta 
4nt,rru~t f.ci'fty, Sectfo" 2,5 the" outlf"ed the ,eaida"t 
~o"iter ~edule Which u.ea •• c~ tnte,~uDt to t"c,.~e"t I dou­
ble·D~eef.f~" COU"t., ato,ed •• TOO i" the IVT. The TIM[ 
co~m'"d e.fatl 10 th.t the oDe,.to, ca" e"ter. d •• ,y 4"f­
tt., aettf"o fo~ Ton I"d c." ,.te, ."te'r~o.te ftt eo~te"t. 

CO~"""d For",.ta 

Th. ge"e'I' for", for the co~ml"d fl .a fo"owi. 

TI[MEJ rHHI~MiSS]CCR~ 

Where HH, ~~ ."d 59 .ach ,eDreae"t UD to two ~eef •• , dfQtt. 
f~r heu~a, ~fnutea ."d aeconda • 

• a wfth the D.TE command, d.aeue.ed tn Sectto" 8.'.1, the 
~reaene' of the .rQume"~ identifte. the entry of I "eV tfme, 
itl .baence • reoueat for ~rtnt-out fn the a.~e for.lt. 

'."e,.' Deaerf~tfo"1 

Provided thlt the f.,at chl'lcte, of I"y ~,~ume"t f" the 
CO~"'I~d ia • vlltd deei"'I' dictt, the TIME DrOCetaor ItIU~e. 
TOO i"Dut ."d co"ve~tl e.eh decima' ASCII e1eme"t. t"t~ ft. 
bf"arY eautv.Je"t. If e.~h vllue ~I the" wit~t~ ft, e.oeet­
ed 'f~tt, ft ia reduced to elock-tfck. afte~ effective MU'. 
tfelfc.tfo" by I" 'DD~oo,.te f.ctor. Th. IU. Of the three 
re.ultl ta atored fn the SVT Time alot f" the detf"ed 
dOubl'-9reciaio" for~.t, f... with e.ch.word eo"t •• tf"O ef 
I DOlftfve ee) aiQ" fol'owed by 15 "umerfc bftt. If ."y 
ele~e"t ia omftted, • def.ult v.lue ~f I t. aub.tftuted 
(I.a. "TI 12" fa .eceDt.ble f" '.eu of ·TI 12 •••• ·'. 
however ,"y other deDartu~e from the aDee4fied for.I' .IUI •• 
reJectf~n of the eomml"d 0" the orou"d. of "Il'eOI' Sy"t •••• 

TOO Drf~t·out fa aUDD!fed •• e ~ •• ult o~ the,. beinQ "0 com­
ml"d .rgume"t or of one begin"f"Q wfth a ~o"-dtoft. The 
curre"t co"tent of the ~VT Tf~e counter ta lucce •• tv.'y dt­
vided hy e" IDDroDrflte vllue to D,oduc. the reaui,.d 'sell 
diaits ~h4ch I,e then diae.tched to the c~"lole Drt",., with 
leD.rAt."" eolo", a"d I ter~.~.t.~a CR/LF. 
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Regl~dlels of t~. o~oeellin~ ~e~fo~M.d, t~e TtM~ ~out4ne ~e­
tu~n. to t~e inte~~u~t.~ o~Oq~IM by Soec4al D~ive~ ~eeall. 
Mence t~e Regi.t.~ and stack .tate a~e a. data4led 4n Sec­
t~on 6~2.5, if in i.~t t~e cOM~and ~I ~.Je~ted b.caus. of 
Faulty SyntAx, PI conta.n. -3. 

eeta.'.d ~~oce •• inQI 

Bot~ t~e 4n~ut and out out funct40n. u'e .4~t"~ 'uce •• ,tv. 
a~d't~on Ind lubt~lct.on alco~it~M' fO~ ~ulttel.clt.o" ,nd 
d4vi.ion. T~e ~~oce,.tng ,eQuence the~efo~e i. a. tllu.­
t~at.d It F4gu~e 6-10 and 4, ba.ically a. fol'o~.i 

1. qesto~e R.oi'te~8 Da •• ed by the Inte~D~ete~ Ind 
clea~ ~.tu~n ~a~a~ete~s f~OM the ,tack.. If t~. 
fi~'t c~a~act.~ of a~y a~ou~ent ., "ot I decfMa' 
dicft, a'au~e outout i, ~.aut~.d and 00 to .teD ' •. 

2. 

~. 

Clea~ Idoubl.-wo~d sto~e on the atlek and .et a 
o04nte~ to I tlbl. of alt.~nlt. "'Ment l4Mtt' 
Ci.e. 24 ~ou~., 6~ ~fnute., 6' seconds) ,nd eo~· 
~e.~ondfng multfolfcation facto~ •• 

u.inG the .ta"da~d "Multfoly o~.vfous ~e,u't by l~ 
Ind Iddnew diaft- techniQu" eonve~t con.eeutive 
decf~ll dfoft. to· bfnl~y C •• nole.D~ect.ion on'y 
needed), .tooDinG at the ff~.t non-dfo4t. If tha 
~"ultfna vI'ue ,xceed. the eXDeeted l4~~t~ ~ecall 
t~e S~ecfal D~tve~ to ~eJ.et the eo~mlnd with 
"Faulty Syntax" o~1nt. 

U.e a non-0 4nDut value I. I count,~ whf'e I~dt~o 
t~. cu~~ent ~u)t~olt~ltfon flcto~ fnto the .to~e on 
t~e .tlck Ca"owinc fo~ the 0 stan tn the 'ow-o~de~ 
wo~d). 

If the. "Second.- facto~ hI' JUlt bee" u.ed o~ the 
end of t~e a~aum.nt hal been ~eech.d, 00 to .teo 8 
to .to~e the ~e.u't. Othe~wt.e chec~ the cha~acte~ 
which .tO~Ded the conve~ •• on fn steo 3. T~eat 
s~ace a. the. end of inDut and aQatn 00 to .tee 6. 
Fo~ colon ~oye to next tlble ent~y and ~eDeat f~om 
steD 3. In a" othe~ eases, ~.Ject the co~~anrl fo~ 
"Flulty Syntax". 

6. ~ove the f4nal ~e,ult 1~0~ the .tack 4nto TO~ fn 
the SVT and ~ecll1 the Soectal D~tve~. 

Fo~ D~fnt.out, collect the cu~~ent T~O content and 
adJult it to ~'Move the low-o~de~ •• on. Set a 00-



4"t.~ to a tabl, of ~.duet40~ facto" for each de­
e4~al d404t of t~, outcut. 

~tart4"Q f~o~ the ASCII d4Qit b'I.(6~), eou~t t~e 
"u~b.r of suec.ssful su~t'aetio"s of the eu',e"t 
tabl. factor. Reltor. the ,e~a4~d.' w~e~ ~'Q~t.ve 
a"d ~ov, to "ext factor. 

S,"d the re.u1ti~G charaet'~ t~. the eo".ol, 
er4"ter. If the fi,st dio4t of • ea." reD.at fro~ 
Iteo 8. If the seeo"d but ~ot that fO~ the ·See­
o"d." ,le~.~t, o'f~t eo'o~ e~d t~,~ reD,at fre~ 
.teo 8. 

Otherwfs. 'estore the eri"t" earr.e~, with e~/LF 
a"d r,cal' the SD,c4a1 Dr4v". 

Th, MnDIFv eo~~e"d eermfts kevboard ,f~u1't.o~ of the ~.am-
4", ,"d CeDosit oa"e1. swftc~,. fo~ makt"G Mi"or cha~a.' to 
locatio", f" "or~al ~emory at a"y tim'. At 'ac h reaue't, 
the co"te"t of a sDeefffed addr, •••• outDut .t the eo~.ol' 
orf~ter~ The u.,r ~.v the" mer.1v elo" the 'oeatte~ bv '"­
try of CR alo"e or he e," tv~, f~ 10m, "ew CO"te"t firat, 
R'ol,cf~g the CR by ~F r'lult. 4" the Auto~.tfe outDUt of 
the co"te"t of the ",.t locatfo" for 14mt'er ectto" a"o thus 
Drovfd,s for s,aue"tfa' ,.amf"etfo" a"d modff4catfo~. 



~ Thi. of cou~.. f. t~. ..m. t.ch"fQua .1 t~.t u •• ~ 4" 
aDT.ltR~ ~ow've~ ft •• "~t f"t~"de~ thAt t~. M~OJFV CO~MI"d 
b ••• u~.titut. fo~ th.t D~OO~'~ 4" "o~~.' d.~uea4"o, 4t f. 
Ju.t • M.,", fo~ M.kf"o k"ow" Ditch •• to a" .'~ •• dV ta.t.d 
~~oe~'M ••• t'~DO~'~V M"'U~', u"ti, the o~i~f"., .ou~c. 
c." b. co~~.ct.d I"d ~'I.'.~b'.~. Th. CO~M~"~' D~ovi.4o"1 
do "ot the~.fo~e a.t."d to oDe~lttO"' UDO" the CO"t."t. of 
R,o~.t.~. or the •• ~.~"., D.ge. Fo~ the 'Itt., c ••• elDe­
cf."v, the COMM."d. Droee •• o~ h •• "0 wlV of ch.ek4"0 .d. 
dr •••• '.o.,~tv' it could O"'V t~v t~ lece~. " ~aou4,.d 'oc.­
tfo" ."d t~u.t th.t "0 ~.,dw.~. t~.e follow.d, A. ,how" i" 
Ch.Dt." l, .uch t~'D would re.ult 4" • e." fo~ E~ro, Of.o­
"o.tte e~f"tf"o which .1.0 ".edl the ~S~t .f"ce th4. 4. "ot 
f,.. .~d the MODI'Y D~OC"'."O c.""ot be Co"t."~ed to ",.ke 
tt '0' the 'v.t.", would ha"Q. M'"ce the cO~M."d ••. ~.Jeet.d 
U""" .th •• dd~"1 el" b. v.~fffed ., be4"e ~ftht" "o~M.l 
bou"d. (1'. 

CO"'M."d For",.tl 

Th. ~ODIFV cO"''''I"d MU.t 4"clud •• " .,ou",."t. thu. ft. fO'~lt 
4"Uf."v t'l 

~~[DI'Yl Oet.l .ddre •• CCQ~ 

wh.~. t~ •• ddr ••• It •• ~" • w~'d.bou"d.'v wfth." avafl.bl. 
M'Morv (l •• dt"O ,.,0. "ot ,eaut~.d'. 

. , 

;.".,., O,.crfpt4o"1 

P,ov4d.d th.t the .dd~'I' f. v.ltd •• "oted .bov., the ~ODI. 
'Y D,eea •• o, 4"t"",,lv CO"v.~t. ft. oct., ASCII dte.t •• "to 
• b4".~v v,'u. whfeh f. th." uI.d to .et • DOt"t.,. 
Th., •• ft.~ the oD.~.tfo"_f. , dialogu. CO"I.,t!"Q of 0"' o~ 
•• v.,., 14" •• , fo~ elch of wh4c~ the Droce'lo~ fi,.t D~4"t. 
the fellow4"Q, IQ.4" u.4"e ft. OW" oetll trl".l.tori 

.dd~'.I/Co"t."ti 

....... ----_._. 
1. Th. ha"o.up C'" "eve~thele.! occur if, ev the LF D~O. 
C"" the u.e~ ,tec, above the Iv.t,.ble ~emory l1m4t. 
Owf"O to the limited ~IDlcftv of the KSB, the 'eo,,4tv ch.ck 

~/ f' M.d. O"'V 0" the f4~.t .dd~.!, oDa"ed. ~."c. 4" the p~o­
o~.mMe,. M."dbook, the u.e~ f. adv4 •• d to be c.reful. 
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I"d weft. f~~ t~e u •• ~ ~.o'v tl). ~h' chl~,ct.~ •. e"te~ed_by 
the oDe~,to~ ,~e .to~.~ 0" teo o~ the co~m~n1 fn the Lf.~ 
te"e~. buff,~, .~d du~fng tht! oe~fod, RUB OUT o~ CTAL/U .re 
I •• umed to fnd4e.t. e~ •• u~. of ~revfou. f~Dut I. f~ the o~f­
g4"al cem~l"d. The f"out .toD •• t the ft~.t CA o~ LF whe~ 
v.,4d ect.' fnDut, 4f ."y, •• u •• d to ~e •• t the eont."t of 
the .dd~e •• u"de~ the pof"t.~. A L' ent~y co"tfnue. the dt­
'looue,.C~ e.u.e •• " e.it to the ."t,~~uDt.~ ereO~'M by Soa· 
ctl1 ~~fvar ~.c.'1. 

An 4nv.,fd 'dd~ ••• t" the co.m.~d or 4"'0" Ch.~.ete~. fn 
the oet" co"te"t ."tered .tOD furth.r .ctton 0" the comma"d 
with .n .ep~oDrflt. m •••• ~. b.fnQ Dr4"t.d IQ.~n th~eu~h the 
SD.eta' D~tve~. 

E.it St.te. 

A •• hew" ,bove, the .v."tu.' r.turn to the ereO~'M f. IlwaYI 
th~ou~h the SD.cf" Drfv.r, hence A'af.t.~ Ind .tlck .tlt • 
• rl cove~.d bv S.ctfon 6.2.5. 0" .rror •• it, At m.v cont •• n 
one of the fo',ew4"QI 

~3 • 111.011 ch.rlct.~. durfno 4nDut, .e 
'.ulty Svnt.ic 

.6 • 111.0.1 Iddr ••• - not 0" word-bound 
4n ,vltlabl. cor. 

Det,f"" Proce •• fngl 

Th •• eoue"c, of oDe~.tfen. fn MODIFY Droee •• ino t. tllu •• 
t~lted at Ffgur. S.11 I"d ft. out'.n ••• I. fol'ow.i 

t • A,ltore R.ot.t.r. D •••• d by the I"te~D~eter ,"d 
e'e.~ ft. r.tu~" pa~lmet.~. f~em the .tlek. 

Conve~t 'nv v,'td oct.l ASCII fnDut f"to bf"lrv Ind 
.tore •• a m.mory •• cce •• Dof"t.~. ~.J.ct the com­
~I"d th~ouoh the Se.efll Drfv'r ~or -Faultv Sy"t •• -
fo~ "0 .~gu~ent, for 0"' co"t.tnfno ehlrlct'~1 oth­
~r. th." oct., ASCII dtqft. or for If"o'.·werd ove ... 
flow. "'0 e.ft, tf the converte~ v"u. 4 •• n 
"Il1eo.' Add~"'· , •• c.cfit'd Ibove~ 

....... -._.-... 
1. The f~t4~~uot facilftv c.n"ot of cOu ... e ~. u.ed .tnce 
thf. ~e~u4~e. the ~e,e.df"g of the So'c4., ~r4ve .. • I" fmOel­
.fble ooer.tton whi'e the MODIFY mOdul. t. Itt" ~.ouf~ed. 
The i""ut f. t"e~efor. cent~el'.d by f'.o te.t4"o '"1 the 
ch.~.eter-ha"d'."o croce ••••• re •• bedded. 
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3. eOP'!ve~t t~e eo4P'!te~ co~teP'!t to it. eo~~e.eo"d4"o 
~seII digiti 'P'!d ~.ID.tch to the cO~lo'e o~(P'!te~ 
fo'lowed by ,I. L4kewf.e, o~oce •• the eOP'!te"t of 
the 'dd~ell uP'!~e~ the ooiP'!te~, te~~i"lted by I I 

U14"'o the oOlitio" of the eO~~'P'!d te~~."lto~ f" the 
L •• te".~. CO~m8"~ buffe~, •• t Do."te~1 for the u.er 
~eD'v, (T~ere •• It." amo'e room .iP'!ee t~e buff.r 
c," 'eeeDt I fu" 'f"'l •• ee Seet.o" 6.3.1). 

Wlit fo~ the i"'Dut II ",oted u"de~ "G8"8rl' De.e~.D. 
t~O"" 8",d whe" .vI~'8b'e .tor. the e~a~aete" w~th. 
out Darity (bft 1), f" the byte at the .tlrt of thw 
"'eW .tr."~ (to uti'4ze the .e~e teeh"4aue' ,. 4" 
the o~.q.",' d~4ve, (.ee seetio" 6.3~2» 

If the e"'t~y i. CTRL/U, eeho ~U, ,,,,d ~elt.rt 
.te~ • ("ote P'!O CA/LF i" thf. e,.el) 

'. ~heck whether. RU80UT t. ~.rt oi e .e~u,"ee ("ext 
("Dut hyt e •. 2~1 • .ee .t eO !5 .bove). If "'ot, eeho 
,. 0 before Drf"tf"o the ehar.ete, de'.ted (ff I"V 
~e~.i"."Q). Set the Iw4teh far thl "'e.t 4"_ut a"d 
reD,.t fro~ ,teD !5. 



~. 

~to~e a~y ot~a~ cha~acte~ 41"1 the 1~put buffe~ (f01. 
10wed hy ~ •• (I -"0 RUPOIIT" fl!tg). Tf the c~eviou. 
cha~act.~ ~e. PU~OUT, ec~o o. if t~. ne~ o~. is not 
a t.~~.n.to~ (-ba.4ce,1y CR o~ LF) C,), ~e~.'y .cho 
it "10 end ~e~.at f~o~ .tec 5. 

~o~ any t.~m.neto~, ~~int CR/L'. If I~y othe~ 41"1· 
out h •• occu~~ed (.nc'ud4~e 0), CO~Ye~t v"td oct., 
ASCII diettl into a bi~a~y va,ue (2) .~d .to~. t~i • 
• 1"1 the .~d~.'1 un~.~ t~e coi"t.~ i" o'ace of th. 
o~fQ.nal co~te"t. 

If LF w •• ente~.d, f"c~e~.nt the ~eme~y·acee.. DO • 
• "t.~ .nd ~.ce.t f~om Iteo 3. Othe~wfl •• wft 
th~ouO~ the SDect., D~.v.~. 

The m~thod u •• d to cont~ol the oetal co~ve~.fonl de.e~v •• 
m.nt40n ~.~.. Th. leeu.nc. fo~ ."y d.,'oeue c." be •• ~c'v 
cO"14~e~.d '1. 

1. eonv.~t oct., incut to bi".~y • ."iti."y the co~· 
"II.~d .,.qu~.nt 

2. Conv.~t bf".~v .dd" •• 1 to oct.' en~ Dr.nt 

3. Conve"t btn.~v cont."t to oct.' and er4nt 

••••••••••••••• 
1, Th. ch.ck ~ethod uled in f.ct ,"ow' .ny CTqL eh.,.eete,. 
with .'" ASCII v.1u. '.sl.th." CR (01~) to ect a •• t.,.~f"a­
to~ with .,1 but ~F Itocp4ne the MOOI'Y .eeuenc.. Hence 
CTRL/C .~t.~ed.t th41 t.~e ~.s no other effectl to i.sue • 
"ew com~.~d with • o"oo".~ "u"nine, • lecond eTqL/C 41 thul 
n.c •••• ~y • 

. -.--_._._.-.-. 
2. A .ub"out4n. u.ed in ~t.c 2 f. "10 cel'.~ h.~e. 
m.v heve two co".eQuence., 

Th4. 

e. The e~ror conditio". 'e.dina to com"'lnd ~eJ.ctton 
by Sc.cta, O"iv." "eca1, aeat" heve th41 effect. 

b. Sc.c. ts .ccect.ble .1"1 lfeu of CR at the .nd of the 
command .~gument to ."ow .•• ca~.t40" of co~~ent 
o~.ced.d by I. Since ~ecoanitio" of SDece the"e. 
fo~. Itops the con~e~.io" v.'idly, it .1 Do.sibl. 
to ente~ co~me"t .fte~ ~.ol.cemen~ co"te"t, 0" 
i".te.d of ft. Howeve~, a' 1~plfed .t stec 4, the 
UI.,. ~ust t.~e ca •• el t~. bUffe~ •• now le.s the" ,.".·.4z. and "0 checkfnQ occu"s. 



4. R.tu~" to 1 to CO"v.~t "ew octal CO"t."t ."d 1000. 

T~ •• y. 0" t~. ~.!t~iet.d c~oec~tY of th •. KSB, the t~o 'U. 
b~out4"e • • r. 4" f.ct .et uo e •• co-~outi"e of the ~ •• " Ie­
Qu."ce - ul4"a • sf~.'.~ t.eh"fau. to t~.t delc~ib.d fo~ the 
,AEAD/.WRITE C~OC.I'O~ 4" Sectio" 3.2.2.2. 

J~ eh'ot.~ 3, it w.~ .how" th.t t~e.M~"fte~ .llow. ~he use~ 
to ' •• ve u"ti1 o~oo~.~ ~U"·t.~. hi. fi".l .eleet.o" cf the 
1/0 d.vice •• "d ftle. to h ••• ,oc •• ted ~fth the data •• ts 
•• ~v.ei"o the o~OQ~.~. S.ctio" 3.1.2.2, i" oa~t.eul.~, de •• 
c~.b.d the t.ble ~h.ch e." b •• ~t UD Wfth." the M~"4to~ .~ •• 
to ee"t.i" t~. "ec •••• ~V •••• o"m."t t"fo~m.t40" uled by the 
,JNIT o~oe"lo~ C.e, Sect4o" 3.2.1.1) a"d the 
'., •• ~.".a.~."t .Ub~outi"e LUK Cle. Sectio" •••• 1) ~he" o~.­
o.~4"9 fo~ 1/0 ooe~.t.o"l. The A~SIGN eomm."~ •• ~~ov4d.d 
o~t"eh)" 1y .•• t~. me.". wh.~.by thfl t.bl. f ••• teb14shed. 
I" th •• ~e.o.et, 4t c." b. e"t.~ed .t ."y tim., thouah w4th 
diff.~."t eff.ct d.oe"d4"o UOO" the IYltem .t.te, Mo~eov.~ 
a, "ot.d ~" S.ctio" 3.1.2.2, ~t 1. of v.lue o~lv 'f.the ~U"· 
"t"Q o~oc~.m h •• "ot vet comcleted .t. data-let 4"ft •• lfl.· 
t;O", The eomma"d ~.~ .'.0 b. u •• d to. el •• ~ out.t."df"a ••• 
• fo"m.ntl, but o"'y .f "0 o~oo~am f. loaded. 

Cemm."d Fe~",.tl 

Th. o."e~.' fo~~ of the com",."d •••• fol1o~.i 

AS[SIGNl [Oet •• et So.eff.e~, Loate.' ~.~e]ceR> 

wh.~. "Loafe.' N.~." •• the th~e •• ch.~.et.~ 4de"t.ffe~ fo~ 
the ~~lev."t d.t.l.t ••• how" ." the o~oo~.~ Lf"k-b10ck (Ie. 
8.ct.o" 3.1.2.1) ."d "O.t •• et Sc.eff.e~" ~ev eO"'.lt of C.v· 
fc. ".m •• "d u"ft *, Ffle".",e ."d exte"140" a"~ UIe (but "0 
.witch •• ), 'x.etlv a. defi"ed fo~ C~I C.ee S.ct40" e.4) a"d 
ob,v1"Q the •• me ~ul •• fo~ el.",e"t-omf.s40". Ct) 

Th. P~ ••• "ce of the .~gum."t .t~f"o f~o'1e. e "~w ."t~y 4"to 
the ~.vfc. A •• fQ"~."t T.b'e cnAT) ."d a •• "d4c.ted .~ch 
.t~f"Q mu.t ."clud •• t le •• t o"e .ccept.ble ele~."t fo~ 
d.t •••• t .cec~ff.~ e"d t~. 'oofeal "a~e. No defeult al'u~o­
t.O"'_.~' ~Id., th •••• ~I .xc.ct.d to come f~om the o~oO~'''' 
ttl.,f • 

..... -.•....... 
1. B.clu,. of ft. d.'.~1t."o fu"et40" f" the eo",,,,a"d 
'."QUIoe, "'olce" ts of cou~.e "ot •• ~fl.~lv 40"0~ed. 



If "0 .~oume"t is Q4v~", the eomma"d .f~"ffi., t~.t ."y ex. 
1.t~"O tabl. 1. '0 b@ ~e~ov.d. T~f. fo~~ i. me.~1"gful a"d 
4. t~e~'f~~e .cc.~t.b'. o"'v w~." "0 p~OQ~lm 41 'oaded. 
( •• e S.etio" 3.1.2.2) 

Ge"e~ll De.e~1pt1o" • 

•• "ot.d abeve, t~. ASStG~ eomm."d ".~m.t. d.t.s.t .o.c1ff. 
e.tio" t" eSI fo~mat. H9weve~ 4t. p~oce,.o~ Ca""ot u.e est 
.1"c._t~.~e.m.y b. a ~u""1"a c~~o~.m .'~ •• dy 4'~"Q the ~se. 
Th'~'fo~. ft ~u.t, •• me"t1o"ed '.~'1e~, ~~ov~d, fts OW" 
ch.ck~"a ."d d.codf"O .s w.l' •• ~.kf"o the .oc~o~rt.t. OAT 
."t~y. T~1' ope~.tfo" ".eds th~.e ov.~'.y •• 

t. Sy"t •• A~.'y,e~ • .ce", the .~Qu •• "t .t~~"O .o~ ac­
cur.cy f" .ecord."ee with CSI ~u' ••• "d p~.o.~e •• 
t.ble 0" tOe of the .tack wh4c h ' •• t. the .tri"o 
.t.~t .dd~e.se. for .ech of the cote"ti.' el.me"t •• 
At the •• me tim., v.l1d ch.~.ct.r. fer .'.m."t. to 
b. o.ck.d 1" ~.df •• sa form.t .~. ~.ol.C.d f" the 
.tr1"O by t~e1~ corre,oo"dt"Q co"ve~ •• o" code. (.ee 
S.ct.O" !5.3). 

~. Decod.r • tr.",'.t ••• ach .trf"o .,.~."t 4"to the 
OAT fo~m.t u.f"O tt. OW" rad1x.!50 a"d oct., ASCII 
eO"Y'~'1o" routt" •• , The ~.~u't •• ~. stored t" the 
t.bl. 0" the .t.ek f".t •• d of the stert .ddr •••••• 

OAT •• "trv Routt"e - r.due •• the t.b'. 0" the et.ck 
to ft. OAT ."t~y fo~m ••• 'lu.t~.t.d f" Ffou~e 3.3 
."d .dds_it to ."y .~i't4"Q OAT (~emQv;"o ."y othe~ 
e"t~y of the s.m. 100fc.' "1m') o~ f"fti.t ••• ".w 
t.bl. if "0"' ~r •• e"tly. 

If "0 I~oume"t t. e"tered, the f.~.t oy.~l.y e..... CO"t~o' 
4mmed4.t.'Y to the th1~d ."d provid.d th.t "0 D~OO~'~ ex· 
•• t!, ."y. cur~."t OAT fs ~.moved by the ~etu~" of ~t. .~e. 
to free core, 

I" .11 ~'Ie.,.co"trol t. ~.tu~"ed to the t"ter~u~ted .tate 
by Spect.l Drtye~ ~.e.l1, thus eoaf" Re~t.ter. a"d .tae~ a~e 
•• d.scribed i" Sect to" 6.2.!5. E~ro~. f" the i"Dut a~~ume"t 
•• u.u.l c.u •• r.J.etto" of the comm."d wfth the ,pcrocr.ate 
m •••• o., fo~ which ~1 1 ••• t •• follow •• 

-2 • Proo~.m 4. lo.d.d .0 "Y"-.roum."t 
comma"d trw. ltd, 

.3 • F.ulty SV"t •• (il1.0.1 ch.~.cte,. or 
e'em."t., 
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.7 • NO buffe~ IC'C' fo~ • ~e~ a •• fon~e"t 
~h41e • ~~oO~'~ t. U"d.~~.y, 

Oet.i'ed ~~oce •• i~91 

The oye~.ll .eQue~ee of ooe~.ttonl ~e~fo~.ed ev the ASSIGN 
eo~~."d i. ."u,t~.ted.t Ftou~e 8-12. As indtc.ted unde~ 
"Gene~.' ~e.e~tot~o~", this i. eove~ed bv th~ee ove~l.v. 
whieh e~e tndividu.llv ~ileu'le~ bel~~, In e.eh e •• e, the 
f.~.t t •• k t. the ~e.to~.tton of Re~i.te~ eontent ••• ved bv 
the e.t1 ."d the ~e~ov.' of the e." ~etu~" c.~.~ete~1 f~OM 
the .t.ck. 

The SYnt •• An,'y.e~ Ove~l.v i. lo.ded bv the Inte~D~ete~ 
e.l', rt t.ke. the follo~tno .teo.i 

t , 

2, 

., 

~le.~ I t.ble on toc of the .t.c~ fo~ u.e •• deo· 
ieted in Ffau~e 6-13, If the com~a"d h •• no .~ou­
~e"t, e.4t to e.,l ove~l.v *3, 

Sc.n the .~ouMent fo~ i wh4ch e." ~n'v ~e.n dev4ce 
Iceeif4e.t40n in tht. c •• e (~o .~ttche" hence no 
ve l ue,', If none 4, found, 90 to .tec ~ to look 
fo~ Filen.~e o~ UIC. Othe~w •• e the ff~'t ch'~8ete, 
Of the .~OuMent ~u.t be • lette~, 84"c. dev4ee 
".~e, by definitfon, i •• lch.betfc e",V. P~ovfded 
th.t .ue h i. the c •• e, 'to~e the 't.~t add~e.s of 
the .~ou~.nt in the ,t.ck-teble .'et fo~ "Oevfce" 
and t~a~,'ete uc to th~e. lette~. into thef~ 
~edtx-Sa eode wfth." the co~m.nd buffe~~ AI,ume 
th.t the next ch.~.cte~ not beino the I 'i~n.ft •• 
the 't.~t of e unft nu~be~ end 'to~e ft. edd~es, in 
the It.ck-tebl. "Unft," if the che~.et.~ efte~ the 
I i, ,o.ee o~ COM~e co to atec 5 to eheek fo~ 1004-
e.l n.~e, 

'o~ • no"-,'eh8bltfe next eh.~.ete~ • e~ ft~.t ff 
"0 deviee - 00 to .tac 4. Sto~e the edd~el' of I 
lette~ •• the .te~t of 'Ft'e~nA~e" i" the 
st.ck-t.ele .nd 80ai" t~en".te tt and uc to ftve 
sub.eauI"t lette~1 o~ dfott, f"to ~.dt.-~e eode fn 
the buffe~, If the next che~eete~ t. then ,I ~eoe­
at the c~oce8' fe~ uc to th~ee 'ette~, o~ dioit. 
~o~e, .to~.ng thef~ .t.~t •• "Exten,.on", 0" ~e· 
eocnft4on of .D.ee o~ eo~m. at 8ny cetnt, 00 to 
stee 5 to h.nd'e 1004c81 n8me, 

S.ve the .dd~el' of • r •• the .t.~t of 8 UIC and 
sc." fo~ ] when found 00 to .tec 5, ~~oy.ded that 
the next che~.etl~ t •• cace o~ com~.~ 



!. Sto~e t~e Idd~e •• of t~e ff~.t ch8~lcte~ efte~ e 
ao~c' o~ com~. 1" the Itlck_t.~l~ 8' t~e Ita~t of 
~Logicil Nlm@" .~d t~I""ate the uo to 3 Chl~lcte~. 
1"to th@.~ ~ldfM-5e fO~~lt I. p~evteu,'y, p~ov1ded 
thlt they Ir@ 'ettera or dio1ts. CI" overllv .2 
~rom the ~ewt block 0" the 'vatem-devfce whe" com­
.,'ete. 

e. If o"e oi the ~o"ow~"ft co"d~t~o". ~. e"cou"tered 
du~f"g the oroce.11"Q 10 far de8c~th.~, reJeet the 
comm,"d for "Flultv !y"tl." t~~euQh I" 4mmedtlte 
Soect., Drtver ~eClll (with the pet"te~ t.b'e 
acr.CpecH. 

I. '" .rgument b.at"nt"" wtth a c~.~.eter othe~ 
thl" I lette~ o~ [ (t"clud1"o • .,.ee or eomml 
11"ee there mUlt be .t le.at o"e e.t.aet e'e­
",'"t). 

~" .~gum@nt te~m."att"Q b.fore a ae.~e o~ comma 
followed by at le.at one lette~ o~ dfQ.t of 
10!:lte.' "a"'e. 

d. r not followed bv '. 

At the exft to ove~lav .2, the table On t~e .taek "OW Co"­
tat". the .ddr"ae. t" the buffer .tori"g the el."'e"t. ,pee-
4ffed .~ the i"put. ~mittad elem.nta a~e td,nttfted by a 
.'ot It1ll .,t at the ortQfnal P from .te~ 1 t" the p~evfou. 
parag~a~h. The overlev 1. "OW reIPo" •• ble fer eodf"o t~e 
elema"t ••• follow •• 

1 • s.t Do4"ter. to the .tart of the tab,e 0" the .tack 
Ind to a corre.po"dt"g tlb'. of ee"verlfo" 
lub-routt"e d.loltch .ddr ••••• (actual'v r.'.tive 
off-a.t. to .'low for PIC), At the •• ~e tim., .IV. 
the end .ddreae of the vlltd t"out .trfne to d.'.m­
.t 10g1cll ".me - .ee b.low, ".xt IteP. 

Coll.ct the element .tart .ddr •••• If I, bu"'o the 
t.ble o01"ter. a"d try .g.i". Ot~e~wt.e 'e." UD 
the at.ck table for the ~e.t "on-e e"t~y to ftx a" 
e"d pof"t for the curre"t co"ver.40" Clllowf"Q fo~ 
." .Mpect.d t.rminltf"o chlrlct.r, •• e. • .fte~ 
~.vic., ., Ifter f4'e"lme ete.' 

-, 
p' 



~.t e 
8ion 
low., 
.c ... d 

.tend.~d count fo~ • t"~ee-c~a~act8~ 

.nd co.to t~e epo~oc~iete .ub·~outine 
~etu~n.no w .. en e.t~.~ t .. e en~ point 
O~ the count ~un! out (1" 

cO''lVe~· 

•• fo'­
i. ~e· 

Oev.c. na~e • edJUlt t"e en~ co4"t ~eoend.nQ 
upon t~P. next inc'u~ed e'e~P.nt C.(ne. no "unc~ 
tuetion ~.~k oceur. between ~.v4ee ne~e .n~ un· 
~t w~.~.e. t ... re a~e two between dp.v~ce an~ UIC 
Clr) o~ 1004c.l ne~e CI,). Pec~ th~ee e ... ~· 
.ct.~. Cor .etual nu~ba~ w4t~ t~a4'ina .o.e •• 
to fo~ee left Justif.cat.on 4f need be' into • 
R.di.·~0 wo~d and I.t 4nto t"e .t.ck tebl •• 

D.vic. unit • el.o a"ow doub'e cunctuation 4f 
no f.'e-ent~v. eonve~t UP to t~~.p. v.'i~ octal 
dioite 4nto a .ingl. byte And .to~e. If any 
oth.~ c~.~acte~ occu~s befo~. t~. end-point 4. 
~.ach.d o~ 4f the byte oy.~flow" clea~ the 
,uh-~out.ne addres. table pointe~ a •• n A~~O' 
flag. 

e. File na~P. CWQrrl 1, -_redix·~0 ~e~k th~ee c ... ~. 
acte~. Ceo.in w4t~ forced t~ai'ino IP8ce.' 8nd 
.tor. in the .teck tab'e. Save the .t.~t .d­
d~el' of the next th~ee cha~acta~1 in the .ec. 
ond '11.na~ •• 'ot 4n t"e t.b'e. 

d. '41e na~e Cwe~d 2) - .i~fla~'y parfo~~ ~edi.-ea 
".cle a"d ItO~ •• 

8. Ext.n,40n. l1lcewi.e. 

f. UIe· edJult the end point for dOUble "unctue· 
tion (l,) and conve~t u" to three v.,td oct., 
d.04t. 4nto • sino1e byte al ~~oue Identif •• ~ 
C.ee Sect40n 4~1.4). P~ovi~ed t~at t~e ne.t 
cha~act.~ ••• comm •• ~ePeat fo~ User Identif. 
4.r. In_addition to e~~O~' note1 unde~ "U,,4t," 
•• t the fl.g fo~ a non.COm~' leo.~ator or if 
eithe~ conv.r.ion c~Oduce. 0 or 177 (the 'atte' 
bei"Q re.e~ved fo~ * unde~ CSI). 

4. If the .Ub~out.n. add~e.s t.b,. po4"tp.~ i •• tf" 
.et upon ~etu~n f~o~ a conve~.40", ~P.P8at f~om .tep 

.... -....... ---. 
1, E.c~ 'uh~out1n. in fact cel's one of two co~mon eonve~· 
.4on~eutin •• , one to o.clc ch.~aete~. in ~adi •• e~ fo,~.t, 
the oth'~ to to~~ a b.ne~v wo~d f~om octa' .A,CII dioit •• 
Th... in th.4~ turn a~e co·routi"e. wit~ a s4nole byte "~O. 
e ••• or 4n ~uch t .. e .e~e way al th.t de,c~.~ed for the 
Conv.,.40n Ut~lftie. Paeleage • see ~eet~on ~.,. 
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2. ~the~w41. sc~ub the ,tlck-tlble a"d ~eca" the 
!~.C.I' O~fve~ to ~eJ.ct the CO~m8"rl fo~ "Faultv 
~vl'ltax". 

~. 0", cem~let.o'" of all the ~out1l'1es 11'1 ,teo 3, 
~ad1x.50 DICk the logic.l ",ame CI'.e left Ju.tt­
ff.d) al'ld cel, ove~lev *3. 

Thul 0", e~it to ove~lev *3, the Itlck table "OW cO"'t.t"'l the 
ectual el'lt~fe. fo~ the DlT ~~o~e~. Heweve~ there mev stfll 
be lome 0~10fl'll' ~·"ot. fo~ items u"l~ecif.erl. A •• how" i" 
the OAT fl'ult~lt4ol'1 It Ffau~e 3-3, the ff"a' fe~m may b. 
CO"t~.cte~._ This .s do",e 0" the stIck befo~e the meve t"to 
the OAT I. follow •• 

t. Set uo ~eleval'lt Do."te~.. If the stack-toD (Loaf. 
e.l ~Ime .lot) f. 0 • 4m~0'lfble u"'." the~e •• "0 
.~aumel'lt It a" • 00 to .te~ 10 to remeve the DAT. 

2. Set e full ceul'lt (4) 41'1 the ". of wo~dl to follow. 
byte of th, "UI'I1t" wo~d. Dee~eme"t the COU"t I"d 
move the Logfca' Name e"t~v dowl'I the .tlck u"t1l 
the ff~.t "0"-0 table el'lt~v t •• ee", .tOODt"'O .t 
"Ul'lft". 

3. eol'ect the co"te"t of elT 1" the SVT (t~e OAT 00 • 
• l'Ite~ - lee S,cttO" 2.1.1) •. tf it f. "o"'-I~ a 
tlble al~e'dv ext.t., he"ce ao to .te~ 5 to ffl'ld 
it. e",d. Oth.~w •• a chack the MU! i" the SVT. If 
4t. htch byte •• 1 (Drog~lm 'Olded Il'Id ru""fl'lg) o~ 
-I (p~oo~.m ,el~ed a"d .ta~ted but "OW .u.~e"ded), 
00 to .tec 8 I. a buffe~ mu.t be claimed f~om f~ee 
co~e ('ee cI.e 3 t" Seetfo" 3.1.2.2)~ 

4. Wtth "0 D~OQ~lm U"derWAV, co"ect EOM from the SVT 
8"d IdJ~lt fer the two ~e •• ~ved OAT If"k wo~d. -
see Seetiol'l, 2.1.4 a",d 5.1. L.ave ol'le I. a .wttch 
howev.r if a p~OQram t. loaded without Iddftfo"'I' 
~o"'ftor ~out."el (.ee cese 2 41'1 Sectfo" 3.1.".2). 
~tere the ~e.ult~" BAT Il'Id GO to .te~ g to .et UD 
the e"'t~v. 

S. Search fo~ t~e el'ld of al'l ex1'tf"o OAT a. fol'ows 
elee "so F.au~e 3-2). 

A, If the ff~st wo~d 
i"Q the el'ld of a 
word as the start 
U",... hi. "ext 
1'I0W ,.eached, 

of I" '"trv .1 -t, 4del'ltffy. 
OAT 'eamel'lt, ce11ect the ",e.t 
of I "ew I.g~el'lt. T~v loaf", 
wo~d t. 0 meal'ltl'lQ the el'ld •• 

Check wh.the~ the dlt ••• t I'IA~e~ ~I'I the eomma",d 
t. the .ame •• that fo~ the el'ltPlv. If 10, ~e-
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olae. t~. ~~tpy by a 14~~ to t~e ~ext (I-I, ad­
d,e •• " secu.~c.' - t~u' e,a.4~~ the e~tpy, f~ 
e.'.,the ~ew .~.eifieet4o~ 4. la~ger tha" the 
0,4Q4"a1. 

Reo.at f~o~ ~a) fo~ the "ext e~t~v if thf. does 
"ot .t.rt wfth P, whfe~ .1ao ste"4f4 •• the DAT 
enti. 

~. If the OAT e"'d i. a -l,e .ecue"ce (caused ~v e 8E­
GIN u",,4"w4"g a ••• a"~."t •• '" free cor. ~uffep. -
see Seet40" 8.~.e) re~ove the -I. 

1. eheek t~e ~U~ fo~ a erog'a~ u"depway a. ~~ .teo 3. 
If "o~., QO to .tep 9 to tre",f.r t~e ~ew ."try, 
Drevid."Q 8 't",k to the eurr.~t EO~ ff this do •• 
~ot eOi"cidP. with t~. DAT .~d (ow1~~ to the feet 
t~at t~e orevtou. e~t~i.s were ~ade befop. e DPO­
apam wa. 'oe~ed a"~ "'ow adtiitio"al MO"4top pouti"e' 
hev. be." ~ade pe.ide"t). 

Wh~" e orogra~ i. underwev, peQue.t e Ie-word 
buff.r unit from free cor. thpough the ~o"ftop 
8.GT8 ~outi~. C ••• Seetfo" 2.~.2). 'or e if,.t e.­
sfc"m.~t, .tor. the buff., start addr ••• et BAT. 
foP e"v other, ,."~ th, buff., to the eurr."t DAT 
e",d. (ff no buffer f. eveflebl., how.v." reee" 
the SDecie' Dr4v.r to t." the oeerato,.) 

Tre"'fer the Logfee' Name fro~ t~e "ew .Deeffie.­
tfc~ tnto the ~AT fol'owed by the ot~.r fte~. e~d 
twe r •• e,ved L.~k.word. of e. AdJu.t the !O~, TOe 
.~d it •• teek-.too C.e. S.etio~ 2.4~1), ff "0 Dro. 
cra. f. u"d.rway. Extt t~rouah the SDeefal Dr4ve,. 

Aec.Dt • com~e~d w.t~out a,gu.e"t on,y wh." no D'O­
c,e~ is loaded. In thi. ee.e, •• ve the DAT start 
a. t~. "eW EOM, eleer RAT a"d exit t~'oUQh steD , 
to ' ••• ~ve the ~ If,,,k. a"d edJust the end of MO~.­
tor Dof"ter •• ,ReJee~ t~e eomma"rl e. inve'fd 
t~~oug~ t~e ~oeeie' O,ivep otherwi ••• 

(I(SI.OU) 
. . . 

Th. DUMP ~oMma"d wa. orig4nelly intended to D~ovfd. a ~ea"s 
for t~e""fe'ri~a eore iMeaa. to o~ from anv eeDPoor4ete Dep­
fDhe,el dev4ce at a"v time, regardle •• of t~e D~e.e"t .v.teM 
.tat. - a. oDDo.ed to the load fMac •• obteined threuoh SAY! 
wfth the ~v.tem "ece.~e'ily idle. Howeve, for the fo',ow."Q 
,.e,o~., its eu~r."t 4~ole~e"tatio", f. liMite~1 
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Pac.~.tloe ~@Qui~ ••• o~. fo~~ of for~ltt.~a to ."­
IU~'. dlta·aceU~ACY. T~u~ a.nUMP i" t~~. case ef­
~.ctfv@lY eoote. t~. SAV~ facility .upol.~ent.rl by 
~UN or GET and i. ~ot th.~efo~e eo~ •• de~.d ."ti~.,y 
wo~t~w~i'. m@rely to allow ocea.io~al u.age whi'e a 
o~eg~a~ i. ~unni"g. 

~o~~al u'aQ@ of bulk-.torao@ deviee. ~.Qui~ •• the 
h.lp of the Fil •• ~a~aQeme~t ~out."e. Which ean o~lY 
be ouarlnte.d if no oroo~am i. underway to "ee~ the 
~S8 • ~.nc. t~. r •• t~iction 0" SAVE C.e. S.ct.o~ 
~ ••• 2). T~. o~ly .afe alter"atiy. i. to. hav. a 
or.-d.t.~mined ar.a ~ ••• ~y.d 0" each d.vie. whteh 
ca~ th.~ be eeee •• ed by si~ulatfe~.Of .TRAN. Thi •• 
thouoh, raf •• , two orobl.m. ~hie~ are ore.e~t'y 
deemed to b. too re.trietiY' for the m.Jority of 
u.e,.,. 

a. The area ,.e •• ,.ved 4. lost to the us.r .v." 
thoUQh h. ~.v.r reaue.t. a OllMP, 

b. Any dump d •• troy. the c~'vfou. conte"t_ of the 
r ••• ~ved area a"d t~e u •• ~ ~u,t t~.r.fore .ave 
th4 •• aeh time i1 it ••• ttll of value. 

~."c. fer the •• d.viee •• SAVE remat~. the.o"'~ ~e"e"a~ Dro· 
v4.40". O~ the oth.r hInd, SAVE to a L4ne-ori"ter f' both 
m.a~i"ol.'. a~d 1"'oal .4"e. binary operatio~. a~. "ot D.r­
mitt.d. Dump i, therefore orcvfd.d i~ ft. ease O"'Y, 

Th. full format a"owed by the ~U~P eOmma"d il a. fellow.' 

OU [~P] rOey. ee] r, rr o~ 1')1 r, [L"W1 [, HrGIof]1 J 

Wh.r •• 

deviee • Stan~.rd ~ame eod. a"d unit 
(I u"neee.,aryl 

I or n • OumD direetion ( •• su~.d 0) 
LO~ • OU~D a,..a .tart ad~r@.s (as.umed 0) 
HIGH • End eddre.s (toD of cor. a.,umed) 

(LOW and IofICH being oet., a~d on word bou"d. w.thi~ .va.'­
able "'emory). 

It follow. i,.om the 4"troduetio~. oi eour ••• ~hat dayice ca" 
o"'y b. LP a"d dir.ctton 0, Howey.~ i" ea •• ft 1, lat.r i"­
eluded, t~e default dev4ee f. that for the sy~tem. 



Ge"e~el Delc~ictio"' 

Delette t~e cu~~e"t ~elt~.ctio", t~e nu~p com~e"d o~ocel'O~ 
4. de.4a"ea for Qe"e~e14tv of devicft. T" o~de~ to ellow u.­
.Qe et e"v ti~e, it cennot I •• u~e thlt s necet.e~y ~~ivep 4, 
4" CD~A to .epvfce the ~eviee. Eve" if 4t •• , ft "ee~ ~ot 
b' ~,ad.'v ava4lable foP the OU~P 0~epet40". He"ce the ~eu­
ti", m~.t ~eve it. own d~ivep. fo~ t~e cu~eole, In the t"­
te~,.t of ce •• ible exea",io", the CUMP ~odule 4. ~he~'fope 
OPoe"ized a. a commo" a~au~'nt decede~ w~.eh cep~o'm. any 
~heck4"a ~eau.ped e"d conv,r.fon of the va~ioultt'~. i" the 
4"cut and then c.l,. An .ccroor.ate overllY co"ta4"f"c the 
p'Qu4.tte drtv,p. 

Cu~pe"tly two oveplay. !re DPov.d~d. The ff~tt 4. e"tt~e'v 
tek," yc by e dPfvep ~o~ the Lf"e-cp4"ter e"d co"tat"~ the 
~'oc".i"a "eeded to cpoduce e crint-out a •• ~OW" et ~tauP' 
e-l., T~4' Qtve. both t~e ce"tent of elch word 4" the DUMP 
.P.e in oetel ASCII Ind t~at of eec~ byte •• 8" ASCII chep­
.et,r, W~'" modified ,. nece •• apy to cp~duce , ep4"tl~le 
chl~.et'p tn the e-bit rl"g,. It 11'0 eccect. 8 CTRL/C 4"­
cut at t~e keyboepd a. I .ion,' thet e DUMP undepw,y .~ould 
be tepm4"etea at the end of , curp'"t CIQ'~ The .eeond 
ov'~l.y Drovidel t~e hOOkl fo~ t~e late~ 4nClusion of ot~,~ 
dpfve'l.but p,e.e"tly ,ecell1 t~e S~,e411 Dpfv'p .~~edfet"y 
to pel,ct the eom~lnd fo~ wIll'Qel Cevtce." 

Exit Stete. 

Th,. DUMP ~~~ce.,or alweya ,etu,", to th, 4"t,ppuoted o,og,em 
th~ou~h the Scecte' D,tve" '0 t~e R,otltep end 'teck atete 
e~' e •. ~,.cP4b,d und,p ~'~tion e,'-.~. Co~mend pe}ectto" e. 
uluel followl '~'OPI, f"dicated f" ~1 ,. follow, • 

• 3 • Feulty SYntax 
.4 • nevice C,""ot be u.ed fop ~U~P, '0 

., Il1eoel 
.e • ~n Il'eOI' arld~e'l Seecfiied t. ~ot 

on a wopd-hounda'd wtt~i~ evetlabl. 
cope op lo~ ., not 'esl t.~.n h4oh, 

Deteiled P~ocealf~QI 

F40ure ~.t5 tl1ult,ate, t~, ,eQuence Of oce~.tfo", tn the 
DUMP Opoe'I'o~. •• "ot,d un~e~ "Gftner.' P~oee •• f"aw, ove,· 
llYfn~ occu p,. T~e ,egm,"t. co~ee~"ed .~e out14ned 4" the 
followi~o cePIOPloh •• 

The leg~e"t celled by the I"te~o~etep decede, the ergument 
I"d t~e~ cell' the .per~p~fete rl,iver overlsy el unde~1 
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qestore ReQister co"te~ts oassed bv the 
and clea~ it. retu~" oaramete, •• 
four-word table 0" the stack for use 
sterage after co"versfe"1 

aSPa E~~ lDORESS 
STA~T ADnRESS 
I')EVICE NAME 
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Inte,o .. ete, 
P,eoa~e a 

a. elf!",ent 

DEVICE UNIT/TRAN~FER DIRECTInN (0-0,'-1) 

qadfx-50 ~ack leadinG letter, fro", the a"gu",e"t 
st~i"g u"tfl ~topoed efthe, bv a defi~ed deli~tte' 
C,eeee, eo"'",a 0' CR) or by a no"-alp~abet4c value. 
'tere t~e result t" t~e ,teck.table "Dev4ee" "ot. 

If the ... d •• eenvers40" ends wit~ a "en-alohabettc 
eha~acte .. , ellow for a ,t"Ole octal A~CII dfaft e, 
un4t (OU~Pi"~ i, never e.pect,d to b, 8 facility 0" 
~evfces havino more tha" eiGht u"fts to a ,4"01e 
eo~troller). Stere en t~e 'tack if fOu"d. Iq"ore 
i but "eject the comma"d fer ·Faulty Svnta." bv 
Soecial Oriver recall fo,. e"v oth.~ c~aracte~C,) 
before the first de14m.te~. 

'cee~t o~e che ... eter before the ,ecend del4mite,. 
If ft f, 1, i~cre~ent the 0 "T"a"sfer D1rect40"" 
byte i" the stack-table. (Ne ~"creme"t ~ccu'" fe .. 
a"v other input, thus fercino 0). AOaf" ,.J.ct a, 
"Faultv Sy"tex" for ~or. tha" en. cheract.r. 

Convert valid octa' JSCII dioit, UP to the "e.t 
delimiter a"d 'tor. a, LOW limft, provided that no 
overflow of • si"ole bf"erY werd occurs. The" re­
eeet fo .. HrG~ li"'tt. (I" thi, case "Faultv 'y"tax· 
mea", 4"valfd 4"~ut er ov.rflow). 

Check t~at beth limfts are on word-boundari., with­
in eveil.ble memo .. y a~d that the LOW valUe t, le" 
then HIGH (r~placed by too of core if_ "one e"­
tered). Thf, time reject the com"'e"d for addre" 
4l1eaality. 

qe~lace the ~IGH lfmit bv the a~o"oDriate "umbe .. of 
wo"ds to b~ DUMPed (Dosit.ve. velue) ~"d Check 
whether e device ha. bee" sDecified. If "one, re. 
~lece wft~ t~e "e",e of the .v'te~-devfce •• show" 
i" the DO~ (Sectio" ~.t.J). 

8. Sea~ch. tab'e of Dotentiel devices f~r the DUMP 
~"d call .overley. *2 ff.~~ fe.reo~f"ed e~ *3 for 
other Dossibly velid soecfffeetio",. qeJect the ~ 
commend for "Illegal Device· otherwf,e. 



If e1th~~ of th~ ove~l.Y. is c.l'ed the DecodAP e.its with 
the .t,c~.t.bl' cle.~ed en~ 4ts content ,et 4" Reo4'te~, ., 
follow •• 

~t • ~ta~t of t~e DUMP ere •• 
~2 • * of wopd. to ee du~eed, 
~3 • Positive code for e v"i~ ~ev1ce. 

~.,.d on t.bl.~po.it.o" ~LP.~) 
~5 • "n4t ."d T~.",fe .. O.peet40". 

Thu" the .DP~ocl"1.te pe~.m.te .. s fo .. a ~UMP .~e .. ecefv.d by 
the overl.Y 0" the ,t.ck •• ,.ved by t~e E~T ~."dl ... (.ee 
Section 2.2,0, 

The Line.D~."te .. du~e he, • b •• fc fer~.t 4" w~ich •• ch D.O' 
eev.r, lA0~(octal) locat.on, d~v~d'd inte ~ _blocks of 
110(oet.,) 'oc.t.on., E.ch b'ock ., DP.nt.~ •• four 1i"e' 
of 8 wo~d' in oct.' ASCII follow.d by 1e ASCIY byt ••• The 
overley 1. 'et uo to eo"t~ol thi. fOI"~at a. fel'ow.i 

1 , R.stere Reai.tep co"t.nte D •••• d by the d.cod'l" Ind 
~.~ov. 4t. retUI"" P.~.~.t'r' from the .t.ck. If 
Output •• "ot the di~.etto" 'eec'fi.d, r.el" the 
Seec.,' Dr.v... .~m.d •• t.'y to reJect the co~m.nd 
for "Il,eoa' oevtc •• " 

S.v. the cu ..... "t va'u, of 
'VT word .. eserv.d fOI" 
S.etfo" 2.1.1) 10 th.t it 
~UMP .f "'Qu.~ed. (1) 

the .t.c~ cOi"t ... in the 
the DUreel. CSVT+S2 • I •• 
"'0 m.y .PD.... e" the 

3. S.v. the DUMP ...... t.~t ID.c.ii,d !"d '~JUlt In 
ecc ••• Doi"t ... to co~m.nee p"i"t4nQ from the tOD of 
• ful' DeQe, •••• fpo. the ppevtou. lec.t40" ,"d­
ina in ••• A00. Pr4nt FF to .t.pt • "eW D.a •• 

4. P .. 4"t the .ddrel. of the loc.tfo" st ... t4no. block 
(.lwaye end ••••• 10) followed by LF. 

~. ~tert • d.t •• , 14n. with t~e '.It twe ~ie4ts of the 
fi ... t .dd"ee. 0" the 14"e (e.o. ~0, 20. 41. 80) 
Dreceded by .pece ."d fo',owed by I. 

~ .... -... -..... 
1. S.n~e the proaram Regi.te, •• re .• eV.d 0" t~e .teck .t 
thi. Doi"t. t~e'. ee" e',o he e •• m4"ed on ." .pe .. oD .... t. 
DUMP. The •• v.d SP po.nts .t t~e .ddresl of the eo",ol. ty. 
pew ... t.~ buff... ( •• ved R4 fe .. t~e Sceci., O~.ve~ Recel') 
which is the" followed by the retu~n o .... ~ete~. fer the re­
c.,l - ,.e F1Qu", 6-2 fer furthe .. dete.'. 
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If t~e aeee.~ c04nte~ ~as ~ot Yet ~e8e~ed the saved 
,etual sta~t, D~4nt seve~ scaee.. Oth~~~.~e OutDut 
i~ oetal "CTI the eonte~t of the 'oeetfon unde~ 
the Dointe~. t6 ~ioit.) D~eeeded by one leeee. 
~eDeet f~~ eight 10eetio~1 i" .,1 ~n,ess the Wo~d 
Count .ce~ified ~unlout. In this c~le eqai" o.d 
the ~est of the line wit~ ~paeel. 

P~int a te~minAl •• ~d se.ee. Relet the .eee.s DO­
fnte~ to the be~fnnfn~ of t~e 14ne ~n~ .et anot~e~ 
to t~e le.t va'id byte to be c~.nt'rl. ,. w4t~ 
wo~d' in .tep 6, D~.nt .oeee. fo~ e8e~ byte in the 
'tne D~io~ to the ICtUA' DUMP e~ee. Othepwt.e eon­
v.~t eee~ byte It~4ece~ of bit' into. a-bit ASCII 
velue Dn t~e followtno b •• i •• nd oP4nt u"ti' the 
,tne-end. 

1 ait v.lue. 0~~-e3' 040-13' lAe-l" 
6 eit v.lue. lP0-13' 040-13' e40.e" 

If the end of t~e DUMp i. not yet ~e.e~ed, D~4nt 
LF. Retu~n to .tee ~ unl •• 1 t~e leeel. cointe~ 
e"91 i" •••• ~0.fndie.t.nQ the end ~f. block. In 
th~. e •• e, o~fnt • seeond LF to oive e Q'O between 
blockl and ~etupn to Itee 4 if the block doe. not ."0 e~d a DaOe (poi"te~ ••••• e~). Fop the lattep 
.ituatfon, pep' ace the .eeond LF bv FF .nd petupn 
to .teo 4 o~ov.ded that no CTRL/C ha. been .t~uek 
at the ~eyboepd. 

Tep~1nate the DU~P 1i.tina with FF end ~etupn to 
the inteppucted oPoo~am th~ouo~ the ~ceei., O~.vep. 

It Ihou'd be noted t~.t .ny h.~dw.~e f.ilu~e at the ep4ntep 
which e.u.e •• n ep~o~ peeopt w41' .toe t~e DUMP wit~ .n 
"Il'eo.' ~eviee" ~e.lege. If the cpintep i. "ot a ve'id 
dev.ee 0" the sy.tem, by "o~ma' hepdwape t~eDo;no • f.te' 
eppo~ me.seQe w1ll be demanded enrl wi" ~esult 1n' ~an~4nQ 
the system owino to the eonflict in KSq uSAge, noted .n 
Ch.cte~ 7. (Montto~ ~eboot 1s "eees.epy if t~is heecens.' 

•• Ihow~ unde~ "Gene~el Dele~ictt~~", t~e .eco~d ovepley .t 
c~e.e"t ~4~e'y eleans u~ the stee~ end ~eDoPts the deviee as 
tll,g,,~ Howeve~, should e~t~e devices be .d~erl to the DUMP 
fecility, tt is e"vise~ed th8t t~e fo"o~ing c~ovts4o"s ~.v 
be usefull 

8. T~e d~.ve~ ~equ4~ed ca" be 4dentified by the 
eode in ~3 on e~t~y cefte~ qeoi~te~ ~e.topa­
tion' and the validity of d4PAction ean be 
c"'eeked t" R5. 
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BV •• vi"Q ~p 4~ t~e ~VT e" outDut, ."d, ~ •• te~· 
4"Q .t 0" 4"aut • c~oo~.~ ~io~t ~e .ute~8ticel­'V ~e.umed f~e~ e ~oi~t of dumei"o by the "e~­
m.' ~.y"oe~d Comme"rl ~.4t D~OC'.' (e~ov4ded of 
cou,. •• th.t e"ouoh co~e i. OIJM".d.l 

c. The d,.4ve~ it.elf must e,.ovfd. '"V ".c •••• ~y 
fo~m.tti"g of t~e OU~p. 

Th. D~.v4eu ••• ctiO~' of th4. Chect.~ ~.v. d •• cr4bed the 
m.thod._ u.ed to ••• cut. K.yboe~1 Co~m."d. Wh4ch m.y be e"­
t.~.d bv the ope~.to~ .t t4m •• w~e". u.e~ a~egr.m .4the~ 
c." O~ mu.t b. ,o.ded. It h •• b.e" .how" th.t 4" o~de~ to 
~"D'Ct th.t D~o~~am. pete"t4al usaae of the Iy.t.m, the 
comma"d D~~ce •• e~. a~. oblioed te ~"t~iet t~e.r oDe"atfe"1 
to th, co~ff" •• of tha KSB, .y." e~evfd4"~ thef~ ew" utf14ty 
fu"ct40". ~ath.~ tha" u.~ tho •• al,..edv co"tef".d ell.whe,. 
f" the ~o~fto". How.v.~ it ••• ml u"~e.so"ab'e thet the .am. 
,tm4tat40"1 .heu'd al.o b. e.t.~ded to the h."~14"o ef com­
ma"d. w~fch by thaf~ "atu,.. fmply that th.~a ca" be"e D'O. 

~ o,.am _4" m,me~y w",." they a~e g4ve" a~d he"e' the whole of 
the .v.t.m 4 •• elelv at the Mo"4te~1 diIPe.al~ Fo,. thf •• f­
tUltie" th.~efo~. a IPac4a' t~a".4."t Mo~fto, .eetfe" b.­
com •• the "u •• ,. o~oq,.am" - abl. to u.e a" the "o~ma' faef'-
4t4 •• ava.'abl. but 1'.0 a,.4v41eged 4" it •• cc •••• 

Th4. t,.e"I •• "t Mo"4to~ ;. the .ubJect of thf. ~.ct40~. I" 
th. f4~.t plac., S.ct40" 6.e.l rlfscu •••• it. , •• ce".fbf'4-
tte. to the .y.t.m e"d de.c,.ibel ft. ae"e~.' It~uctu,.e to 
.Itf.fy_ the.e. S.ct10" 6.~.~ the" e.lmf"e. the cOmm8"dl 
wh4ch e~. oroc •••• d u"der 4tl eeqfl. 

(T~O~) 

•• "oted ." 8ectio~. '.t.4 e"d 5.~, the t"a~.4e"t_ ~o~fto' 
•• ct40" is b~ouoht i"to co~ •• mm.~.ete,y efte,. the i"4tie1i­
Iitio" c~ec,.' follew4"o a ~o"ito~ boot o~.s e ~e.ult of 
th., u"'oedi"Q of a D"o~~am th~ou~h a .~XIT O~ CO"lole ~ILL. 
It i. the" ,. •• po~.ible fo,. .atisfvi"q the fel'owi"O fu"c­
tior-.i 

, -
2. "~ep.~etio" fo" the 10adf"o of the "ext O~OQ~.m 
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3. 4cceota"ce of 8~V ooe~8to~ i~.t~uctio~. f~om the 
co~sole 

4. Actuel Droce ••• ~~ of co~~a~d. ~e.tr.eted to th~ u~. 
'oaded-~e~orv .4tuat.o~ a~d ~ot th~refore already 
eovered bv t~e ~or~e' 'a~guaQe Ccur~e~tlvi L~GIN, 
QUN/GET, FtNIS~) 

.EXIT 

AC KIl.L 

8ect4e~ 5.5 .~owerl t~at T~ON 4. read ."to t~e teD of ave.'­
able ~.mory by the .EXIT DreCe •• or, d4rectlv .cc •••• ~~ the 
Mo"ftor L.~rarv o~ the IVltem-deyice, .~d i, .tarted aut~­
mat1cal1y 0'" succe •• ful load.",o. At tht. time, the .tack t. 
clearad to ~t. load D01~t a~d the O~'y ~eleYa"'t raot.ter 
CO"t'l"It .sl 

~~ • Addre.s of the .ta~t of the Mo",tter 
009 ~hatl"l COCO 4", the SYT - .ee 
Sectto", 2.1.t) 

Ge~er8' De.cr.Dt10~1 

•• i~d~~at.d i~ the P~oarammer. ~al"l~book,. ~a.the~ .EXIT ",or 
a co"'sole KILL reQu4re that a ru",~4~Q o~oora~ should be de. 
tached from a~v ext.t4",~ tlO commitme"'t. tt •• therefore 
the ~O"'.tor. ta.~ to e"'.ure that, i", ae~e~al, e"'v out.ta",d-
4"0 out cut .ttll remaf",.~~ 4" it. tl"lte~",.' huffer. 4s d.s­
patched to ~he 'DDro~r~ate device e"d, t~ Dart~cula~, a"v 
f"es .ttll oDe" are ~lo.ed. Th.s ca~"ot be do",e_ by XIT 
'.l"Ice thel"l the ~S8 •• ~ot avat'ab'e for t~e u.e of the tlO 
D~oeel.e~s, hel"lce t~.s i. the fi~.t oOeratto" c.~~.ed out by 
TMON, u.il"lQ. its ow~ Li"k-block associated .ucce ••• yelv with 
a"'V DnA. ~t4" e.ta"t 11"1 the ~Ol"l.to~ chI4",. 

T~e u~loaded Dro~rl~' of course, dt.eDDe.~s ul"lder T~ON. 
However it may lelve te~oore~.'v re •• del"lt ~o~.to~ ~odule. 
behi",d or Der~aD. dev.ce 1 •• 4a"me~tl made .trictlv 0" tts 
beha,i C.ee CI.e. 2 I",d 3 1" Sect401"1 3.1.~.2). Al.o the eve 
1del"lce of tt. Dre.e~ce ee~t.i"'y still •••• t. w.th.", the 
SYT. TMO~ the~efore ~emoves the.e ~el.c. e.cecially. 

a. The OAT •• cleared of .,1 but th~ ~re-load e"- '-~ 
tr4e., tf a"v 
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The MRT •• ~e.to~ed to it. Der~a~e~t .tate bv a 
.T"A~ of t~e CODY .te~ed 0" the sYstem-deyiee. 

Re'eve~t e~t~4e. i" the SVT e"~ th~ OOL are re­
Itered tc thei~ D~8.'oed .tete 

fOM ."~ TOe i" t~e SVT (."d t~e ,teek-'teo • 
sea SaetiO" 2.4.1) a~e let to ~ef'ect t"e ~ew 
situat4o". 

Th11 'alt ODerat~O" _DO',. a o~obleM. It w~" he ,how" 
.ho~tly that T~O~ oe~for~. 4tl 1/0 Ju.t '4~e a"y other u.e~ 
Droara~ •• ~D'y4"a the u.e of free eore .1 buffera. Av the 
"er~e' o~oe ••• , the.e a~e a"oeeted .oaee 4M~erl4.te'y above 
EOM, H"wev,r the oOI,e,o, ~aY at th41 eo4"t e"ter lo~e "ew 
dev4ee eSlio"~e"t. which e.~ cha"Qe EnM (a"ri overwrfte the 
f4rlt buffe~l) • 'e, Seetio" 6,4,9. TMnN, 41 a ~e.u't, ma"­
iDulat.1 EO~, Wh4'e it. datalet. ara "OW I.t-UD or 'Ite~ 
c'ee~ed, 4" 1~la ef f'e. eo'e i. added to t"e true Mo"4to~ 
tOD .1 e Dcte"t4al OAT EMte"140". EOM the" be1"o .et .boye 
th41 e~.e, the buffe~. ere allocated or rele •• ed out of 
he~~. wey. Fo~ "or~a' ru""1"a, EnM r'v.~t. te the t~ue tOD, 
thul fo~e."~ I"y ala4a"~'~t ,"tr4a. i"to the eo~r,et o1eee. 
CI,e F4~u'e 6-15) 



The 1/0 Q~"e~al'Y De~fo~~ed by T~ON 41 of eourse eo~ee~"ed 
aoai" with the aeceota"ce of ~~y~oa~d eO~~~"~1 a"d oossible 
p~i"ter resoo"ses (i" o8rticu'a~ , si"ce ~o~ the MO".to~ 11 
always i" a '.ste"i~g state). 's a U!e~ O~~g~aM, T~O~ ea" 
take adva~t8ge of the fac4lit4es of the full eo~.ole d~1yer 
a"d ule .READ o~ .wQITE • a oart.eu'a~ly si~".f.ea"t orac· 
t4ce li~ce 4t the" a',owl "orMal devfee-i"deoe~de"ce a"d 
~e"ee Qivel DOS i"it4al Batch-prOcess4"Q c.oa~1'4t1el (1) • 

... ~ .. -... -.... 
1. T~ON 8'~e.dY eo"t81"1 Odd. refere"ces to ~o~~s D~ovided 
fo~ ~hP o~fgi"al'Y f"te"ded fmD'e~e"tatfo" of a" OTHER co~. 
ma"d for a 14~D'e fO~M of Batch • but cu~re~t'y he'~ 4" 
abeya~ce oe"~i"Q the possible o~ovfs.o" of a ful~e~ Iystem. 
N.ve~t".'e.1 TMO~ ca" st1" be uled 1" a ve~y basic way (0" 
a "o"-fi'e It~uctur.d device at 'east1 merelV bv e cO"lole 
ASSIGN of C~D. ~owever two oof"ts should the~ ~e "otedl 

e. 

~y t~e sta~da~d bufferi"Q .che~e, afte~ e RUN o~ 
GET from_t~e "ew dev.ce, valid.data could re~ai" f" 
T~ONs huffe~ a"d be 'ost with it u"'e~1 aoo~oorf­
~telY soaced. 

CTRL/C ~ust O"'V be uled whe" T~~N f~ "ot 
trol (fo~ the realO"S oive" above). 

Qe-alsi~"me"t ef K~ to C~D mUlt o~eeede the load4"Q 
of the lalt ~atched D~OQ~aM to forca T~ON to retur" 
eorr~ctlY let-up - it 41 too 'ate whe" already 1" 
a"d i"itfalized. 
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Aaat" t~ouQ~ t~e~e i. a ~~oblam. "1 eo~~a~d must ~o~ eo~e 
th~ou~h. TM~N 10 that ~ts OW" ca~tteula~ ~~t~tes C~" be 
t~acped. T~4. auto~atieallv oceu~. as 10"0 a~ the ooe~.to~ 
me~e1v tyoes ." the command its .. lf 4" ~@.co~s~ to the S out­
~ut. Hew.ve~ fo~ co~eat1~"1ty with the ~.~ai"i"~ co~~."d., 
he .hou1d bea~le to enter CTqL/r., e.the~ 4"iti.,lv o~ to 
c."eel eu~re"t 4"cut, a. show" 4" Sect40" 6.3.', th4' ~ould 
4" t~e "orma1 w.v be i"tercected bv the L~ste"e~ 8"~ t~e 
who'e cnm~a"d would be ~a"d1ed by the I"te~c~ete~, c.uI4"Q 
~eJect.e" of t~e TMON eom~a"ds s1"ce they a~e u"k"ow" exceot 
.~ t"~. time. To oreve"t th", the~efo~.r TM~N ~.~.t 4"4-
t4a11~e, the .~c~oc~4ate dataset. to ~r4"~ the full d~fv.r 
4"to core. It the" u~l."k. the Lf,te"e~ from t~e keybo.rd 
."ter~uot vector, ,ubstitutf"~ 4ts OW" ver.fo" erov.d'"1 ~.­
~eet ~cee~, to t~e full d~fve~s 4"ter~uot servici"g ~out'"e 
a"d .oee4f.eallY ha"dl'"O CTRL/C ," 4t, OW" waY Cl), 

Thu, all eo~ma"ds '"ttt.llv COma to TMO~. Bv a table 
10ok-uo. t~ose whteh are e,cectally ae~~oori.te .~e c •• sed 
to e" embedded DrOce.so~ fo~ executfo"., ~eta4led i" the 
"e.t .eetto", The ~e~a4"der are ca.sed t~~ou~h the "o~~a' 
oDe~.t~e"s described ." Sect40n 6.4. F~r t~4. eur~~.e, T~ON 
atmulat.. an 4nterface to the I"terDreter .s show" i" Sec­
t4o~ e.~.2, hav'"Q 'ave~ its ~W" Qea4'ters a"d raised the 
p~io~4tv level to 4 •• 4" t~e oe"e~al ca.e. Thi. mea". thet 
t~e C~mTa"d is acce,.ed from the TMON buffe~ ~"d that 0" 
eomo1etion, co"trol is retu~"ed throUQh the Soec4e1 D~4ve, 
with the pr4nter .tfU"ruDt enabled. Caoa4". lee Sectton 
8.3.2). To allow the Lilte"e~ to ~e~fo~m 4t. nor~a' oofnte~ 
,~-i".t~a14Iat40", TMON .imulates the Lflte"e,. ~~4"te~ .ave 
oDe~at4o" Cle. Seet~on 6.3,t) e"d let' the f"te~~u~t th~oUQ~ 
(Ii"ce the D~4nte~ f, .t.,l ""ke~). When cle.~ed, T~ON re­
aue.tl a"1 awaft. tt. "ext eomma"d. 

The ha"dlt"o ~f e~~~r. detected by the s~ecf.' o~oc •• sor. 4 • 
• tmi1a~1y aceom~"'hed bv • 14~u1ated ~eeall to the S~ecfal 
D~fve~ .1 deseribed i" Sect ton ~.'-.4 wtth the i"te~face set 
UD .1 .~OW"." Sect40" 8.2.5. Thi, De~mft' utilizat.o" of 
the drfve~. erro~ me ••• oes. F01low-uD act'o" 4. e •• ctly the 
a.m, •• ." the la.t ~a~8;~ach - ~e"c. t~e 0~.e4".' co~~."d 
4. fa"o~.d •• usual. T~O~ eve"tuallv leeve. after .cceD­
t."ee of a yalid RUN a"d GET C.ee "ext section) or is ~elo­
aded afresh afte~ FINrS~ • 

•••• a __ •• _ ••••• 

1. CTRL/C •• 1" ~.et Co"v.~ted to VT, .i"ce th1 •• , •• ta"­
d.~d ,d"imiter forcel 1"cut ter~i"at1o" but .tavs o~ the 
•• me o~1"te~ ""e. T~ON e." th@" ,imulate th~ norma' echo 
a •• 

AC<C~> 
• <VT> 
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Ex4t ~tate: 

~~e~ TM~~ calses CO"t~o' to o"e of itl embe1d~d D~oc.sso~a, 
the ~ __ '~va"t ~.aiste~ conte"ts a~8 a, fol'o~11 

~~ • eo~manrl outcut Lin~-bl~c~ edrl~e'l 
Rl • Fnd add~e.s of t~e com~a"d incut 
~~ • ~ta~t edd~ess of the P~Oee5'o~ ee"ed 
~3 • eo~mend incut link-block add~ ••• 
qA • Add~ __ I' of OSw in the SVT 

taee Section 2.1.1) 
R~ • ~ta~t add~e,s of t~e com~a"d a~oumant 

In ed~it.o~ t~e stack-.tate iSI 

.SPI CSc~atc~ oad) 
Sta~t edd~els of the commend 4neut 
Li.tene~ keYboa~d yecto~ 'i"k 
o C 1) 
Cu~~e"t buffe~ hate • dum~y eom • 

• , note" u"de~ "Gene~al De.c~'ctinn", t~e Reoi.te~ and Itack 
.tete when. the tnte~c~ete~ il ca".d comclie. with the ~e­
Qui~eme"tl of t~at ~out.ne al dete.'ed in Section 6~3.2. 

Detai'.d p~oce.si"or 

Figu~e ~-t6 i"ust~ate. t~e gene~el p~ocelli"e ee~fo~med by 
TMON. It. outline 4. al follow •• 

t. uli",o tne MOl'dto,. DDB ehain, lucce •• ively 'f.,k .ac~ 
extent ODa to an i"te~a' L4nk-block end exemfne ftl 
content. C.e~ Section 3.1.'-.3). If th~ eSlocteted 
d~.ve~ il file •• t~uctu~ed O~ i. magnetic teoe •• 
thown by itl Facilities Ind4catop' C,.e Sectton 
3.3.1), e~d an eoca~entlY v.lid fi,e ,ametn. oeen 
fo" outout, ea" .CLnSF a"d .RLSE. In ." ot~e, 
ee •• s, ea" .RLSE only. CAs ~how" tn Section 
3.2.1.3, thi. fo~eel 'est buffer eutput on e 
non-fi'. (but no deyiee clole actton, f.e. Dunch 
trail.r. ~owev.~ to fo~ce acc.~t8"Ce on a 
ff1e-dev4ce without the .CLOSE, the DD~ "Buffe~ Ad­
d~els" ~ust he c'ea~ed fi~st). 

2. When a" DOBs ~eve been actio"ed, fo~ .afety, c'ea~ 
anv inte~ruet fleQs .til' en.bled - t~ough ~.sta~t 
the clock if cre.ent Cveeto~ "ot DOi"tfnQ to e~~o~ 

... _--.. -------
1. T~f. could be MRT info~metion fo~ a 
.READ/.wRITE e~oce •• o~ S •• "Comments". 



Dose, "Nt" 

t~ap - ••• C~a~t.~ 7) 

T~ae. the nAT, if ."v, a"d u",4"k a"v ~"t~ies ~ade 
.fte~ t". 'ast D~OQr.~ wa, 'Oad.~ C~e.et '4"~ wo~d. 
,," etu",,'.tio,,)i 

a. w~ole table 4f 4t doe. "ot Ita~t 4m~.~ •• t.'v 
aft.~ t~. 8uffe~ Allocatio" T8b'. ( •• e S.et10" 
3,1.2.2) - c'.a~ SVT "oi"te~ 1" th4. ca •• 

b. '~e~ th •• "d of the f1~.t ,.ome"t oth.~w1'A, 

4. 4dJu.t EO~ & T~8 1" the SVT (.e. S.et1o" 2,1,1) a"d 
t~e .taek-.to~, '.avi"o OAT ,~ac. a~ "ot.d U"~.~ 
"G."e~.' 0 •• e~iDt10"", 

~. elea~ the Ruff.~ A"oeatio" Table eomclet.lv ( ••• 
S.etiof'" 2.4.~). R.move ~U!, PLA, PSA, OSA a"d P~o­
Q~am Name f~em t~e SVT a"d a" CO~. co"".etio,,. to 
"o"·r.'i~."t driver. fro~ th. ~OL C ••• S.etfo". 
2.1,1 a"d 2.1,3). 

~, 

". 

11, 

P~~Da~. I TRAN-block to ~ead t~. ~RT CODY from 
bloek *5 0" t~ •• v.t,M-d.vte. 1"to the MRT Ir.a 1" 
eo~., u.t"Q t"e SVT ad~r ••• el for the ~RT a"d OOL 
to d.t'~~i". 1ts .tlrt addr.",a"d .iz., ell' .t~. 
tT a"d ,T~A~ 0" a dltl •• t Drovided to eff.et the 
t~a".fftr. 

y"it11'1z. a data •• t to t~e eo"'ole pri"te~ I"d 
~utcut C~/LF to ,".ure elrria~.·re.to~at1o". Say, 
t~e cu~r."t eo"tl"t of t~. CO"'o" k,y~olrd vector 
,"d '4"k to a. i"t'~f"'I' m4"1ml' Li.te".~, a. f"'ot,d 
u"d.r "G."er.' OI.er4Dt1of"'." 

ea" ,I~tT I"d .nPEN 0" datl •• t CMD, ~o~ml"v I'­
.io".d to t~. klybolrd. Re.to~e £Ow i" the SVT to 
true Me,,4tor top 1" ea •• a" AS~I~N ee~~I"d il .,,­
t .... d. C •• e .teo 4) 

-ri"t S I"d recue.t .READ for t~e eOmml"d i"cut. 
Thi. ca" ~etu~" with a VT t ... m4f"'ater rec ..... "ti"Q 
CTRl/C (lee "Ge"eral O •• er4ctiof"'"). ReD .. oduee "or­
ml' eeho if 10 I"d try a~a1". 

~therw1 •• remove I"V Com~ef"'t Dreee~ed by , from the 
i""ut, I"d move CR uo 8ceo .. d1"olv. Re~ •• t f~om 
.tep 9 w"e" "0 1"Dut ~em.1"1, 

Complre th~ f1 ... t two eh.~Aete .. ' of t~~ aetuI' com­
~a~d 1"eut w.t~. table of thOle f~r t". e~b~dd.d 
~rocI180r. a"d d4.Date" to t"e IDP .. oeriate ~out1". 
1f fou"d. (see ~.ct40" 6.~.2) 



12. Fo~ eo~~a"d. "o~~a"y ~a"dled by (Bt De~fo~~ the 
si~u'ete~ e~t~y "ote~ u"de~ ~Ge"~~~l Oe.e~iDtio"" 
•• followSI 

~. T~~ouq~ t~e seved keyboe~d veeto~ eo"te"t, ~et 
t~e ad~~@Is of t~e ~i.te"e~I P~i"te~ Sto~e (lee 
Seet1o" ~.J.t) a"d 1"d.eate "Com~e"d U"rla~wey" 
.tete 1" t~ •• ta~t byte of t~e Ee~o euffe~, fo~ 
eve"tual ~f.ta"e~ exit. 

b. Seve sfo"fffce"t Reg1.te~ eo"t~"t. 0" the stee. 
a"d ~eset a. ~~ouf~ed bv the ~D~e4al 
O~fve~/I"t.~o~et~~ i"te~faee (sae ~ectfo" 
6.3.2). ~f~ulete t~e "eee.le~v steek.stete by 
eush4"o 8 level A o~fo~ftv Statu~ fel'owe~ by 
the TMO~ ~eeal' ad~~e'l (do"e bV JSA i" feet' 
to eouete to t~e "o~me' ~f.te"e~ ~ece" (see 
Ff~u~e 6-2). 

e. Set the o~.o~ity level "ow to 4 a"d eel' t~e 
I"ta~D~ete~ (Sectio" 6.3.3' 

13. 0" ~etu~" th~ough the ~Dec1e' n~ive~, seve ~~e ~e­
'eva"t eof"te~s f" the ~f.te"e~. Pof"te~ Sto~e, 
d~o~ the D~fo~fty to level a a"d WAft u"tfl the 
eo"so'e o~f"te~1 f"te~~uDt fl rifsebled • f"dfe.tf"~ 
t~.t all com~a"d ela~"-UD f. "OW como'ete. ~etu~" 
to IteD Q fo~ a "ew 1"Dut. 

Doubt'e,s the ~eade~ wf"."ote that two featu~es a~a f"e'ud­
ed i" TMn~, el S~Ow" by fts sou~ee If.tf"Q, ~ut e~e "ot eo­
vered ~,~!. The if~st of these. the OTHE~ ~o~ks, we. me"t •• 
o"ed ~~i.flY f" a "Ge"e~e' Oe,c~1ot1o"" foot"~t~ e"d, es 1"­
d4ceted, is D~e8a"t'y t~~elev."t. The seeo"d tl e" a~bedded 
.READ/.WRTTF D~oeeISO~. _ Thf. also .e~ve. "0 Du~oose eu~· 
re"tly heeeuse, al show" i" Sectfo" 3.2.2.2, thf. ~outi"e 
~u.t be rel1de"t at a" times. However, thil ~av "ot a'weys 
be t~e sttuetfo". Si"ce TMON fs "ot loaded a~ 8 u.e~ D~O· 
gre~, .'thouoh ft o~erates ' •• 8 o"e, ft ~oes "ot heve the 
.eme ODoo~tu"ity to heve a relfde"t RWN SO ft erov4del fts 
DW" e"d ff ~eceS.ery ~orlffte. t~e M~T to us .. 4t. Mo~eove~ 
the Loe~e~., ~esc~ibe~ f" Sectfo" 5.1 0~faf"al1y el.o used 
.READ ~.t~er that .TRAN - he"ce T~ON, f" the ~U~/GET D~oee.­
.or, ~ove. fts CODy i"to e buffer for thefr aeC •• 1 whe" ~a­
aut~e~ 8"d f" feet DaIse. 0" dete f" R5 (t~. ~RT 4"fO~~~tfo" 
0" R~N ~Y'te~-device loeat40" - o~ ~) to .f~"al t~... T~4s 
dete t~ouoh fs "OW fa"o~ed bv the 'atest L~ade~ v.~ •• o~s. 
The D~oc •• ses re~ai~ ~" ee •• they .hould be "e.~ed io~ '.te~ 
devel~o"'e"ts. 
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.~.5.2_ T~~_TM~~_C:~.",~a_"'~s 

Thi. seetio'" discusses co~~a",rls ~a"~led o"'v ~y t~e t~a~ ••• 
e"t ~0~1to~ 1~ o~de~_to allo~ t~e", to ~ave full ecce.1 to 
al' t~a."o~~al ~o~ito~ facilitie. because ~o yle~ o~oo~a", 
can exi.t .'" co~e w~e'" they a~e e"'te~ed. T~ev a~e 1~ fact 
;"eaa' at anv ot~e~ time. T~e co~mands eove~ed ~e~e a~el 

LOGIN 
~UN/G£T 

FINIS~ 

.1 s~own i" t~e o~evious sectto"" t~ev a11 ~eeeive eo"'t~01 
f~om .t~e T~ON ge",era'. routi"'e w1t~ qe~i8ters A~d .tAC~ ao­
~rooriatelv let fo~ t~ei~ aeecess to t~e eo",~e",d bv wh1e~ 
they ere ~al1ed. Li~e the ot~er eo~ma"d oroeelso~s des­
e~4bed ee~11e~, t~ev a~e t~e" resoo"'11ble for ~ecodi"O anv 
araume"t ente~ed e"~ for e~ecki"'G ftl va,id.tv before Der­
~or~inG t~e funct~o'" ~eouired bv t~e ODerator~ 0" eom~le­
tio", they PIIust e"IUre ,~at t~e co~re~t mae~f~e·stete is 
~alled to t~e "ext rout.~e i", eo"trol. If i" fact t~ts tl 
aoa4" the T~ON gene~e' proeessor, t~e eo",te"tl of qa, q], 
a"d R~ ~eme." as on e~t~v' the stack il clea~ed of the ff~st 
two wo~ds, but t"e ot~ers It and. 

The ,.f,,,,t f ~e, mUlt a110 take eare of anv e~ro~s ~eteeted ef­
ther in oroeessi~g.the a~gument o~ i" exeeutio", of t~e eo",­
mand. 'o~ eOPllpetibilty w4t~ the ot~e~ oroeeISO~S, t~ev use 
the ~pec.al Or4ve~s faeilitv for printinG e~~o~ ~eslaoel al 
deleribed. t", Seetio", ~.3.2. Thev do thia bv sfPllulati"Q t~e 
,.eea" diseusled i" Seetton 6.2.~ wit~ • svste~-Itate eon­
fo~mi"'Q to the deteil, Qive" 4", Sactio" 8.2.5~ 0" retu~n, 
they oas, eo"t~ol ~aek to the aenerel o~oeeSso~ to f~"ore 
the eo~~ands. .Qai~ qeoiste,.. e~d 'tec~ a~e .1 Iho~" ehove • 

. ~S·.l The LOGI~~Oll'lman~ 

In Ch8pte~ 4, it wa' 'how~ thet eec~ DOS ule~ ca" effective­
lv ~el~~ve ere •• 0'" bu1~-~ed1. within t~e 'Vlte", fo~ the 
Itoreoe of ~is ow'" ffles of o~oaraPIII o~ ~eta, w.t~ some 
mealu~e of Droteetfon a~af".t ot~e~ userl. T~e LnGTN eo",­
mand fl p~ovtded to enabl. ~ill'l to ide"'tifv hi"'self to t~e 
IVlte'" i'" o~de~ to aceels t~ose files. Cu~re"t'v this ;s 
it. onlv ~ur~osel it ~. i", ~act u"eeeesserv ii "0 u"'4~ue 
fi'e-struetured ooeratio",. are to be ~erfo~m~d Cs."'ce a"v 
ule~ ca" call ~rOQrams stored in th~ .vste'" Librerv (user 
1.1) or 1! t~euse~. i~e"'t~f~eatio" i. e~tered a. oa~t of 
the aetuel f1'e-soecification for e8e~ tas~. However its 
u.e t. reeom~ended as a st.",da~~ or~ctfee fo~ eele of ooe~e. 
tio" now 8"" i" case i" later O~S "eYe'oo~ents it beeoPlles 
neCe.sary to 1P11oose ~ore restrictions upon u",aut~0~1zerl 8C-
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cell to t~e 'Ylte~ ae~e~a"y, 

The o~'v 8~aUme"t cu~~antlv ~eaui~erl fl t~e irlent4fication 
code f9~ the uSa~ ente~ino t~e IVltem. ~ence the eom~and 
fo~mat ist 

W~e~e "7~~uc".and "U.e~" each consist of UP to t~ree ~cte' 
ASCII dfoftl in t~e ~Inee 1-376. 

Not onlY fs tha LOGI~ .command f,'eoa' ff a croaram f. 
1oaderl, it i. invalid ff any othe~ u.ar i •• ~a~ to be stil' 
occucvf~O t~e Ivstem. 

P~ovirlarl that t~e IVltem i. f~ee to acceDt a new Ule~, the 
LOGIN ~~oce.so~ cellI ~~e Conver.fon Utiliti •• cackaQe d ••• 
cribari i" Section 5.3 to conve~t the two arauma"t_ 4nto 
the1~ -,ou1valent bina~v byte., The ~esu'ts Ire .tored at 
UIC 1~ the !VT Cse. S@ct4on 2.1.1l. In .orde~ to ~e~n tha 
naw uler that Date and TOO ~av need uodatine, o~ fo~ 'ate~ 
~efe~enc •• it then outcuts the cur~ent co~tent of the aacro. 
criate SVT .to~e. at tha consola c~fnter, T~f ••• aeco~. 
p'ilhed bv a norma' ,WRITE to t~e full d~fver to p~fnt the 
acc~oe'Ate headino "OAT~I" or "TIMEi W, this fs followed bv a 
limulated.ca" to the kevboa~d rnterc~eter ~4th a .uPDoled 
command f"cut without aroume"ts, the~ebv ut4,izino tha cor­
~e.cond.no e~ocelso~, conve~.fon faci1ttfes to obtain the 
reQuf~ed format, In each ca.e, t~e .econd cell f. ~ade 
th~oU~h the TMON Qene~al orocessor •• Ub~outine fo~ the pu~. 
co.e, IS discussed f~ the 'est section, 0" completion, the 
oener., Droe.s.o~ is recalled for e new f"DUt. 

Exh Stltel 

As noterl in the int~oduet'on to Seetfo" 6.5~2, the LOGIN 
commend cellS the Speeta' O~4ver to hl"d1e ft. e~~or me.­
.aoe., Reo4ste~s a"d Iteck .tate fo~ thi. comply with the 
~eQufreme"ts of Sectien 6.2.5. In ne~t4cu'A~. Ql mav con­
ta1~1 

-2 • A"othe~ ~.er on the system, "'e"ce the 
command 4. Invaltd • 

• 3 • No ergument o~ one eontaf"4n~ il,ea.' 
cha~.cter. o~ cod •• outsfde th~ IPee4fierl 
~e"qe 1-376, henea Feu'tv !vnte., 



T~e .4mulated cell to t~e I~te~c~ete~ e8t.blis~e. t~e neeel­
•• ~y .tate a. det.i'ed 4n Seetion 6.3.2. T~e ~em.~~. o~ 
gene~Al .p~oeeslo~ ~ee8l' on e~m~letio~ eo~tai~ed ~n t~e 4n­
t~oduct40~ to Section 6.2.5 a"plv. 

The .4~~le seQuence followed bv t~e LOGIN p~oees.o~ nee~1 no 
i"u.t~atio". It is ~utl.ned b~'owl 

1. If the cu~~e"t. e~nte"t of Ule ~n t~e SVT.s non-0, 
4"dicat4~g 8nothe~ use~ on t~e 'vltem, ca" the 
,pecial O~1ye~ to D~.nt a" "Inva'1~ Co~ma"d" me.­
saQe' o~ ~etu~", e'ean-u~ the .tae~ and ~etu~~ to 
t~e T~O~ Qene~al ~out1~e. 

'-. Othe~w1se ea" the Octe' ASCII eonve~te~ i" the 
~o"ito~ utilitie. package to eo"ve~t "G~OUD CodeR 
and sto~e i" the SVT. Rep,et fo~ wUle~ Code", io­
~0~1~O the com~e .epe~etion. If the a~oume"t end 
i. ~eae"ed bef~re the two co"verl1~ns have bee" 
eompleted o~ if either byte 4. 0 o~ ~11 (o~ above), 
elea~ a"Y va'ue stored 1" the SVT an~ ea" t~e Soe. 
ei., O~4ve~ to output "Faultv Svnta.". Exit a. i" 
Ite" 1. 

3. e'ea"-U" the .tack a"d c." .WqITE t~ the co~ma"d 
output dataset to p~i"t -DATE,-. On eompletion, 
move t~e f4~st two 'ette~. of the ~as •• oe followed 
bv CR into the commann fnout buffe~ a"d eal' the 
DATE co~me"d proeel.~r (lee Seet40n ~.~.1) through 
the Inte~,,~eter. 

4. ~1~i'a~lY or4nt "TIMEI" an~ e." the TI~E command 
o~oee'lo~ C,ee Seet40~ ~.A.7). Retu~" to the T~ON 
Qe"e~a' routine when done. 

6.~.2.2 The .. FINtS!4._~o,,!~~nd 

The FINtS~ eommA"d "atu~a"Y eomp'e~entl LOGI~ 1n that it 
removes t~e use~ .dent1fieat1~" f~om t~e system, thereby al­
low1n~ a "eW u.e~ acce.s. It also enlu~el that the memo~v 
.ide of t~e system il c, •• " •• possib,e fo~ th~ new use~ bv 
reboot1~~. the ~o"ito~ af~elh f~om the .v.tem-~eviee. 
How,ver. it d~es not o~ese"t'Y attempt to pe~form anv re.t4-
tut1o~ of periphera' deviee., eve~ thouQh t~1s •• implied bv 
the orovi.ion of the .KEEP Yin ~eQuelt fo~ f11.-.truetu~ed 
dev4cel,(see Section A.6) .• nd the ~eleva"t b4t 4n the File 
P~otect40~ Code (see ~eet.on 4.1.A). 
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T~e FtNIS~ ~o~mand needs ~o arQume~t. tts fO~~8t 1s the~. 
fOl"e Si""C'yl 

FI [III I SI-O cC!b 

Aoal"t 1rom t~e "vel"al' l"est~ict40~ that no oro~l"a~ ean be 
10aderl, t~t, co""mand can" be given .t anY ti~e. 

T~e FtNtS~ DI"OceSSO~ ule. a .i~41al" tac~ntaue t~ that da •• 
cribe~ f~1" LOG1~ 'n t~e ,.,t .ection in o~d~1" to c~fnt the 
time "# ftnal loa-off fol" user referenee. It then deter­
minel the IYlte",,·device f~om t~e fi~st entrY .n the ODL Csee 
Sectten 2.1.3) t~l"oua~ 4ts SVT ~ointel'" by table look-uo, 
thfl i, eo~vel"tej to the addl"e •• of the aCPl"oo",iate hardwal"e 
",egilte'" a. ,uccl.ed to t~e RO~ boot.tl"ac (I~e "Sta~t.n~ 
Procedure" in the Pl"eal"a~~el"s HandbOOk). The ~oot is actu­
ally .cco~olfshed t~l"ouah an embedded val"110n of the qO~ se­
Quence. 

A. noted above, thi' cO""ele~ely l"~fl"eShe. the ""emory load· 
inG, i" o'l"tfculal" l"emQvtnc any eUI"I"~ntly 10~gad·in ule",' 
ident~f~catton. Howeve'" it a~.o clear. OAT! and TOO. So 
that every Uler is not obliged to "'eset th~le, the FJ~tSH 
ol"oce •• ol" doe, not call fel" t~e boot u~til it has .eved the 
e!"elent entl"fel out of hal"~' way.above t~e t~c of TM~N Ca •• 
lumed X~'40A if cOl"l"eetly lfnkerl for XIT lo.dtna - .ae Sec­
tion, 5,5 a~d 8.1.2). They al"e the" I"eltol"ed bv the ~onitol" 
initialization routine discu •• en in Seetio~ 2.1.4. 

Oetailerl Pl"ocessinQ' 

The croce,s.n~ of a FJNJS~ co~m8n~ t. a~a.n Quite stl"atght­
fo!"wal"d a, shown balow • hence no i"ustl"ation' 

t. Call .WRITE to cl"int "T1~f'" uoon th~ eo""""and out­
cut dataset. Move "T1 cCR>" into the eo""~end incut 
huffel" a~d t~l"ouoh tke tntel"ol"ete", call the TI~~ 
cO""m8nd OI"OC.I.OI" Clee SectiOn 6.4." to out aut the 
TO~ stored in the SVT. 

2. Sava the eUl"l"ent SVT entl"iel fol" DATE end TOO 
stal"tinQ at locatio" XX'40~, usina t~e content of 
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CSA (toD of ~e~o~v) 4n t~e SVT to c~~~ute t~.a. 
Ceee S@ction 2.1. 

Get t~e ~a~e of t~e svste~~dev.ce fr~~ t~e O~L a~d 
by table leok·u~ det.~~ine t~e ~d~~ees of its 
~ardware wo~d count reoister. 

~eoue.t qESET to clear a" t~.· ~ardwar. re~4ste~. 
fo~ t~. d.vic., s.t its word·cou~t to ·6~ and ita 
Statu. to 5 CRead ~ Go fo~ a" d.I~.'. t~i. t~en 
read. 64 wo~d. fro~ block ~ to ~e~orv ~. 

Wa4t on t~e ".vica done f'a~ and re~eat frc~ stee 4 
4f ~ardware errors a~e reDo~ted. If .at.sfacto~v, 
00 to 'ocaticn 0 to execute t~e routi~e loaded -
a.sumed the ~onitor Loader (see Sectio~ 8.2.2,4' 

~e.J _~! __ ~_lJ_~~ET _~om",a"rJs 

T~e RUN a~d GET co"'~and. ~e~fo~~ t~ •• ame basic function • 
t~at oi tnitiatfna the 'oadi~a of user ~~Cgram.~ It wae 
.~own in S.ction 5.1 that the 'oarJ orO~8r i~ ef1ect.d bv two 
non-re.ident modul.. LOq an" L02 ooe~at."~ fr~~ w.thi~ t~. 
re.t~.ct.~ environment of t~. ~SB. To sim~l.fv t~e4~ task, 
all t~. orelimt~arv wo~k is carried out bv the TMO~ routine 
w~4ch oroce •••• the two co~mand. 1n4t4a"y a~d whic~ thus 
ha. ",o~e facilitv. Thie qU~/GET orece •• o~ i. t~e~efo~e ~ ••• 
oonlibl. fo~ decodf"O t~. in~ut I~ecif.cation a~d for .~Iur. 
ino that th. ~~oara,:" ii, availab~e as eo.cifi.~. Furt"'er, it 
undertake. the readina of the f4~st oa~t of t~e ~roor8m ~o· 
dul. and the .xtraction and .tor.a. of the oe~e~a' contro' 
information at its front. Hence the actual Load.r need t~en 
b. coneerned_mer.'v with the ~rocelsin~ of the data for the 
o~Ooram U.elf, 

~tJ ['4] 
GE [T] 

Dataset Snecifier <CR> 
Oata.et Soeefffer <CR> 

Where "Oata •• t So.cif4e~" co~ol.es with the reau.re~e~ts and 
rule. fo~ Comma~d ~tri~g Interorete~ fn~ut • but wtthout 
.wftch.~ ~nd wft~ soace, bei~c 8 va'id k@vbo~r~ de'imiter, 
not 4onored (see Section 5.4), na~e'vl 

[Oev f een rFi 1 ename [.Exten. 4 on' rUIC]] 
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"F;'e~a~e" ~ust, of cou~.e, be o~e.e"t 4f t~e d~vfce •• a"y 
for~ of bulk .to~aoe ~e~iu~ Ci"C1Ud4"g ~ae"et4c taoe). 
Ot~erw4se t~e followi~o default co"rlitfo"1 .oolv, al fu~t~er 
ex~'a."ed i" t~~ "e.t para;rao~i 

a. Device. t~e 'Ylte~-devfce 

AI "oted .bove, o~e oroce'IO~ ha"~1e. both ~U~ I"d GET. ttl 
two @"t~v p04"tl ~e~ely let e Iwftc~ apo~ooriAtely to I~OW 
t~e Load.~ late~ whet~e~ or "ot to start t~e proora~ auto­
mat~c~lly •. Cst ~I f~rlt called t~ perjor~ t~e f~put decod-
4"0 ooeratio". (The i"out buffer uled by TM~~ fl alreldy 
let uo t~ ~"clude t~e re~u~red workloece, CM~BUF • .ee Sec­
tfo~ 5.'). Provfded t~.t lome Ir~ume"t ~'I bee" e"ter.d, 
t~e RIJN/GFT.procellor firlt c~eclc. thet the loecfffed devfee 
e-flts w4t~i" the IYlte~ el I~OW" by the ODL. tt the" ule' 
the T/~ call .LOOK to verffy the .-flte"ce of the ffle 0" 
tru~ fi'e-Itructured devfcel e~ the eb14ftv ~f • "0"-1ile 
device to provfde f"out. 

For t~e for~er Clse, the fOllowi"Q .e.rch elQer4thm fsu,ed 
(1) I 

1. If "0 "utC" ., ;4ve", fou~ ettemot. ~ev be mlde to 
f;~d the file .1 fol1ow,i 

I. "F41e"lme.Fxte",4o"" for the logoed-." u.er 

b. "File"ame. Fxte",4o"" u"der the SVlte~ rl,11 

c. "File"ame" reellced by "F41e"lme.LOA" II for 
Ca) I"d Cb) 

~o lubstitut4o" of "~Ylte~" OCCU~I ff "Ule" i, e.-
0'4c4tlY aticulated - ~e"ce o"'y two tril" oeeur, 

.-._.-.-._.-.-.-. 
1. T~i. ~oolie. O"'V f~r full ff'e-.tructu~e~ deviee •• ft 
doel "et curre"tlv i"c1ude meo"etfc teee. I" ft. ca'e, the 
correct comelete apecfffc.tto" ~u.t be e"tered .1 "0 orel4m­
f"arv ae'rc~ fs carr4ed out - li"ce thf. mlY f"vo1ve a" e"­
t4r. oaal ae~ol' the taoe Cse. Seetfo" 4.7). 
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~. "F41~n~me.lOA" ~e~lac4"~ "F.le~a~e" fo~ the 
sDecifierl use~. 

If t~- f4le cannot be found or the device C8n~ot IUDDo~t in­
out, t~e eom~end •• ~eJected bv en eoo~oo~.ete ~es.age 
throu~h t~e 50ecie' O~.ve~, es ~oted 4" t~e int~oduction to 
Se:tion 6.5.2, a"~ t~e T~~N Qe"e~al routi"e is ~ecel'ed. 

otherwile the RU~/GET Drocesse~ cl0.e. and ~elea.el el' the 
TMON ~ete.et. currently lfnked (E~M being let to ensu~e eo~. 
~ect ~uffer-rele.se - see .ee Section 6.~.1'. With the svs­
te~ then restored to no~~.' .tete, f.e. t~u .. ~O~ t.ince nO 
more ore-loed OAT e~trtel cen be medel, keybo.~d L •• tene~ 
re·'t~ked to the kevboard .nterruot vector (also see gection 
6.~.1) .n~ the Mo"itor/Use~ .witc h te~Dora~i'v set to o~o· 
g~a~ ru~·.t~te (to .llow stand.~d keyboa~d ~e.Dense. to lead 
failure - new ~eDo~ted th~oUQh EOP- see Cha~ter 7), QUN/GET 
re·fn~t~al~~es one d~ta'8t for the DrOo~e~ modV'e. It el.­
im. an aooroD~i.te buffer fo~ the device by • d4~ect eel' to 
the Mon4tor S.GTB lubrout4n~, if the device ta 
file-structured o~ vi •• OPEN ot~e~w.se 

UlinQ .TPAN, it then reads data f~om the ~~1Q~e~.~odule into 
this buffe~, until .t has heen ab'e to ext~ect the co~n 
block (see Sectfon ~.1) and store ~elev.nt data f~om i~ fn 
the SVT or on the stack. (f" the case of code, fdentffvfno 
edd.tio"al Monitor module, e'so to be loaded) Fina"y it es. 
tabli.hel the interface reou4~ed bv the Lo.de~ end cell. it 
bv EMT ~1. .s noted in the orevious Derao~aoh, er~ors de­
tected du~i~g this oroceas e~e ~eoo~ted •• fetel (F~22 • mo. 
dule format incorrect - ~O CO~D' F023. orogra~ too le~Qe 
fo~ th __ available core'. The ooerator mUlt then KILL t~e 
load to continue. 

Regiaterl and steck Itate ~eouired ~y the lo.der were ~ete· 
iled in the intro~uet40~ to Sectio" 5.1. 

Similarly .f the com~and!s reJeeted through the 'oee •• l 
Drfve~ .a~d TM~~ Drooer ia rec~lled, condfti~ns e~e es d ••• 
crihe~ f" th~ Qeneral 1nt~oduction to Section 6.~.2~ 

The RIJN/GET processor 1~ 11 lust~aterl at F4~u,.e ~-t6. ttl 
baste out1f"e follo~si 

1. Set 8 switch te ~ndic.te ~U~/GET (~.the l8tte,.,. 
qeset EO~ to t~e b~tto~ of buffe~s end relf~~ the 



e. 

L4stene~ to the ~evboe~d i~terruet vecto~ Clee Sec­
tion 6.5.1). ~e-."a~le ~evboard 4"t~rruetl 8"~ ~e­
set ~U~ 1" t~e SVT t~ sh~w O~O~rAm 4~ a~d ru"".~~ 
rl,l1 i~ cAa~ A~rorl occur f~r E~P r~portf"~ (see 
~ectfo~ 2.1.1 a"rl Ch~Dter 7). 

q.s~uffle the co~~a"rl str4"~ to 'e4ve on'y the er­
~ume"t, at the s.~e t4~e co"ve~t4"Q ,".ee to cO~ma 
to tree av~tax erro~l. Call CSX to 8~Alvle the .r­
~u~e"t Iv"tax Clee S~etio" S.4.1). The" let UP a 
eSI-elock on the st.ek ."d c." es~ to oraeare e 
L4nk-b'oc~ and 'f'e-b'oek based UPo" the .rQu~e"t. 
If er~orl ara detected at ~ft~er ca" o~ ~e arQu· 
~ent fs e~tered, go to stee 7 to ewft th~ouq~ the 
Soec •• ' nriver for "Faultv SV"t •• •• 

Through ftl o04nter in the SVT, leareh the onL for 
t~e dev1ee soeefffed Cautomatfea"v ~eeome • 
• vlte~-devfee throUQh cst 1f no"e 1s Q.v.~). If 
"O"-e •• lte"t, s~~i'Arly e~1t for "I114ge' Device". 
~therw1ae eell ,INIT o~ the oreoared dateset ct). 

ea" .LO~K to test t~e exfltenee of the ffle or the 
v.lf~fty of the dev~ee for 4~out~ (aee 'eetfon 
4.6,6). Go to ste~ A if satfaf.etorv, 

~therwfle cheek whet~er a UIe seee4f4eat40" w •• 
stored i" the 'f1e-bloek bv CS~ Cbec4us. leee4ff­
e.llventered). If so, te mporar4lv eh8nQe t~e eo"­
t.~t of the UI~ fn t~e SVT to t~e ~a~e seeeff4c.­
tion ."d call .Lno~ aQai" Cf" c.se t~e Uler fl at­
tempt1"q to acce.1 10meone elael f.'~ ."d the re­
Quelt is ~aJeeted beeaula ~ead or4vfleQ.a are "ot 
"'owed - .ee Saction ~.1.4). If t~e s,cen~ ehec~ 
fl .uccessful, deter~f". t~. rel.t40"sh40 of the 
'oaged-4", user to t~. Hles ow"er from the 'lIel. 
Prov.de~ that the f41e orot.etfo" retu~"ed bv .LOO~ 
i~dfe.tes releva"t _run ~r4vflpges, 00 to steo 8. 
~t~erwfse Check the ffle •• te"140", 4f nul" reoaat 
both c~eek. from Itee 4 wfth LnA as 4 ~ef.u't. 

Whe" "0 UIe fs actuAlly soecif4e~, ree." .LOOK 
with the Svste~ UIe substituted. Go to steD 8 4f 

.... --.---_ .... 
1. ,tNtT, of eourse, .'ao Derfor~1 the deviee check (lee 
SecttO" 3.2.1.1>. However t~ts mfcht the~ r~sult in a IVS­
te~ error (A003) - ao~ewh4tconfus4nq to th~ yler .sDecie1ly 
whe~ ~e ~ •• "0 ~~owledQe o~ t~e i"terna' ooe~.ttons 8t t~is 
ti~e. ~e"ce ~UN/GET forces its OW" df.o"ostie. 



'. 

PAGE b 8' 

suecelsful. Reoeat bot~ e~eeks f~om .teo 4 ~it~ • 
"ul, Extenlion reolaeed ~v LOA 

S~ould a11 t~e c~ecks fail. let uo fO~ 
er4nt. ~eve~le the aetio"1 of .t~o 1 
t~e .yste~-.tate as reeufred bv TMQN ."d 
90eef., O~1ve~ to aet10~ the meSI.ge. 
t~e qener.' ~out.ne 0" eomolet40". 

"NO Ff1e" 
to I'"esto ... 

ea" tl'le 
~eve~t to 

8. tf the f"out is thul now aceeeteble, ... le.se a" 
d.t ••• ts cu~rent'v set uo Ca,so .CL~S~ .. eeuired on 
eOm~.nd inout • .inee 0~1e1n.llv ooe"ed). ~ •• et 
EOM to ft. t .. u. oosition end .,.e TOe and ft • 
• tack-stoo. cay the ml"fculatfo" "ote~ 4n Sectfo" 
8.e.l. the ff~lt two are helrl ebove the du~mv OAT 
Ind buffe~ .~ •• ).(1) 

9. Re.n.tfalf~e a detal~t fo .. tl'le 'oad. C." .STAT 
C.ee Sectfo" 3,2.4.2) to_dete~mf"e t~e e~.ociaterl 
device cl'la .. acte .. f.tfe •• If the drive .. Factlftv In­
dicatol'" .~owl a ft"-It~uetu .. ed devfca, determine 
it •• tenda .. d buffe~ Itze Csee Sectfon 3.3.1) and 
cal' the Menfte .. S.GTB routf"e to o .. ov4de t~e "e­
ce •• arv buffe.. C.ee Seet~o" 2.4.2). P~eoa... a 
TRAN-bloCk loc .. oo .. tate'v CSee Sectfon 3.2.1.2). 
~emember t~. ff'e tyoe as .. etu .. "ed bv .LOO~ end 
w~et~e~ the devfce f- DECtace f~om t~e dl"fver fndf­
c.to~. Set eo(nt .... to fo .. ce I buffer-ff" ~nd qo 
to .teo 11. 

10. W~e" th, d.vfee is "ot ff,.-.t~uctul"ed, ca" .0-
PEN, main'y to ut4'.ze anv ~ .. fve .. flef'ftv fo~ 
c~eekfnQ device-reedfne •• C.ee S.etton 3.3) and a'­
so to Qet 8uto~.tic buffe ... 1'ocat40" and I ffl"st 
buff ... fil' C.ee Seetton 3.2.2.1). From t~e Doe 
data fo .. t~e data.et, o ... oa .. e A TRAN-block a. above 
C.ee Section 3.1.2.3). ~~en t~e .QPEN tl comc'ete. 
set oof"te~. to the buffe ... c~eek fol" maonette taoe 
Ca',o fl"om t~e d~tve~ i"otcator). S4nce no buff ... 
if" auto~atfe.'lv occur. tn ft. ea,e (see Seetton 
4.') ~e.et oofnte~. to fo .. ee t~f •• 

11. ~~oeess data frOm the buffer, e wo .. d at a tf~e, a. 
follOW. - sep. ~eetfo" e.t for detai,. of ~o .. ~at fo .. 
t~e COMO exoecterll 

......... -... -. 
1. T~4. steo fs followed 0" tl'le ltstf"~ bv a oos.4ble RWN 
~ove - se. "Comment" 1n Sectfon 6.5.1. 
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c~~c~ t~e f4~st ~o~~~ 
Qui~ed ~v fo~matte~ 
3.~.2.2), ca" "~.ad" 
CI~e C"'a"te,. 7' 

wo~d. If ~ot t, as ~.­
b4nary ~o~e Cs.e ~eet.on 

error (F~2t) th~oUQh EOP 

Sto~e t~e If"e Byte Count an~ fg~o~e du~~v Load 
Add~e •• 

Chec~ t~e "ewt wor~. If ft .s "~t 34~t (COMO 
code t w4t~ 7 w"rdl fo"ow4"Ol, call "For~et 
e:r~or" CF022' 

Slve the Prooram LOld-"ofnt a"~ eh4c- ~4le. If 
t~e u't.mate e"d 1. aboye avaf'lble memory, 
call "Toe La~Qe Error" CF~2J'. ntherw4.e .tere 
t~e 10ad-,,01"~ It PL' 4" the SVT Clee Section 
2.1.1) and Ifmf,arlv the Procr~m Stert I"d OOT 
Start I~d~es.el at PSA Ind DS4. If RUN 4. re­
ouested, Itore PSA fn the qU~/GET switch Csee 
ste" 1>. 

If the ,.elocet~o" ~lag i. let Ccur r e"tly "ot 
Do.sible', cI" "Formlt E~ro~" II aboye. 
Othe~wf.e store "Pro~ram Nam@" f" the SVT. 

Pre"are to store I 'fit of the I~ditfo~al ~o"f­
tor rout.nel to be lelded on t"'e Itlck. If the 
"ewt word eo"ta4~1 I byte ef 2 with I ~on-0 
hio"'-byte, store the 'Itter II I counter and 
moye the follow4ng wordl onto the stIck unti' 
the cou~ter ru"s out. 

If the newt word 4s ~, the end at the cnM~ 4. 
~eached. So save the tota' ~umber of word. 
~oved on the steck for 10lder use and go to 
ste" 13. 

At eac'" of the a~ove .te"s C~) th~OUQh (h" ac­
cu~u'ate e bvte chec~.um end dec~ement the byte 
COU"t for the li~e, slved at Cc). If thfs goes 
~, verify the checklu~ and eell "~ •• d Errer" 
CF~21) 0" fe.'ure. ntherwfs. reoeet steol "a" 
throuQh "c" and resu~e from "g". 

1'. S~ou'd the data f" the buffer ~un out, ca" .TRAN 
8~d .WAIT fo~ a refi" Cor ff11 if f~rced above', 
orovided that "0 EOD wal seen at t~e '~st tra"sfer 
(this should "ever haD"e" • if it ~oes call "F~r~at 
Error" (F022). 0" comolet40n, adlust the buffe,. 
end 4f "ot c~mD'etelY filled (EO~ "Ow ~et). 
PreDare t~e nevice Bloek # 4" the TRA~·b'ock for 
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a. 

e. 

tnc~eme"t curre"t ~lock if t~e device .s 
fi'e-structured a"rl the file itsel4 is ce"t4ou­
out Csee Sectio" 4.1.1.2) -.f t~@ device is 
"ot file-structured, th4s a"~ occu~. b~t is 
ir"e'eva"t. 

If the i"put is a li"ked fi'e Cs •• Sectio~ 
4.1.1.3), .xtreet the next '."k-we~d - I.t fOO 
for "e.t t4me if it i. 0. 

. . 
If the li"k is_"@Qative and the ~ev1ce i. DEC-
tace, adjust fo~ "everse tace-met.o~ Csee Sec­
tio., 4.2.3) 

E".u~e that th~ finel COMO checksum 
CFA21 e~re~ if "ot). The" co~p'ete 
.tack state creparatio" reQu4red bv 
CMovinc a~y ~O, marker i"to t~e 
refere~ce) a"d call ~MT ~1. 

.s correct 
Aeo •• t.~."d 
the Loader. 

!')Da fo~ , ate~ 
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(]I CIU..PTER 7 

ERR 0 R HANDLING 

It ~" bee~ ~oteo et v'~4eu. eleee. i" t~4. M8~u.' t~8t ~e. 
eog"4t4o~ of .o~e e~~o~ co"rl4t40" e8" ~e.ult i" • call fo~ 
t~e ~;.~ti"e of • di,o"0.t1e mel •• oe at t~~ eO"lole tv· 
oew~1te;. T~e D~4"t4"g .e~v4ee 4. ~~ev4ded e~"t~81'v by a 
ID.e4" MO".te~ modu'e ,"d •• uled bv t~e ~0"1to~ a"d t~e 
SYltem P~oa~am,. T~e ~u~~o.e 01 t~4. e~.~te~ 4. to d.,e~1be 
ud. ie~v.ee. 

s.at.O" 1.1 ex~'a4"' t~e cod4"Q .e~eme Uled t~ ide"t4fy t~e 
,~~o~" $.ct~O" '.2 .~ows ~ow t~e ~oeeia' ~odu'e_fl b~ou~~t 
i"to memo~y ,"d t~e module itself is outl."~d 4M 'eetio" 
7.3. 

• I ,-.. 

7.1 Tyoe, of E~~or 

T~. P~oar.mm.~" ~,"dbook .~ow, t~.t a" e~~o~. ~.~d'ed by 
t~ •. o1.a"e't.e P~.~t ~out.~e aODe.~ I' 1"_ fd."t!fv1"Q "umb.~ 
o~.f •• ,~ bv I code '.tte~ fol'owed hy ." 4te~ of IUDoert 1"­
fo~m.t401'''' •• a. 

2311162 

~'I"f"Q t~.~ I" 1/0 r~au'!t wa, made from loeltio" 23~62 fo~ 
• 1.~v4e. fo~ w~1e" ~o buffe~ ~oo~ eould b, fou"d. 

T~' pV~~O" of t~e code "tt,~ 11 to i"fo~m t~e uae~ of t~e 
•• r~oy.", •• oi t"e ~~ro~ ,"d to ~"d1c~te t~e follow-uo ac­
tiO" take" by t~e Mo"4to~. I"te~"a"y 4t •• ~ee~'.e"t,d by 
• "u~b~r w~ie~ f9~~' t~, ~ia~-o~de~ byte of , wo~d of w~4e~ 
t~, ,~~o~ "umb,~ 4. t~e 'ow-orde~ byte. T~' cod, "umber •• 
eV'" fe~ .r~or. w~.c~ .r. ~o~e Idvisery t~l" dr •• tie o~ 
wl'de~ ,t"" O~OQ~'~ CI" ~ll"Idl! its,l f. For t~ese, t~e"e~ore, 
t~. o~OC".~ 4, ",~,"ed .fte,. t~e me,sloe ~I' bee" ori"ted 
I"d ~"oee.,i"Q eo"t1"uel. T~e od~ "umber eede. are ~e.erved 
for 'rror, w~ieh at beat ."eed .ome e~t.~~a' ,..~ed •• ' aetiol"1 
,1"10 ., wor.t m.," "or~.' orog~l~ eo"ti"ult40" 41 out of t~e 
aue.tio". 

T~. eod., cur~e"t'v •••• 0".0 I~'I 

". !"formatiO"" (I' - t"41 dO., "ot sio"ify I" e~ror 
cOl"ld4t40" i" t", .t~4et"t Se",e. It a"ow. u •• ~e 
of t~. ori"t ~ou!1"e by a D~oo"em wish4"o to "ot1fv 
th, oD,r.to~ of it, eu~re"t state, e.g. • StOD 
"umb.~ 11 oril"1t.d il"l t~ie wav bv a rul"l"4"o FOQTQAN 
~reor,m b.fo~. 4t ,.ite to t~e Mo"1to~. 

.", 

II 
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Aet4c~ CA) • t~.s i"die.tel t~8t t~e coe~.tc~ ~Ult 
ee~fc~~ Ic~e ~eet4fYi~Q e~ceell befe~e t~e O~OO~I~ 
el~ o~oeeed, IUC~ la co~~.etly .ett4~g ue 8 nev4ce 
~eeded by t~e ~~oe~I~. If t~e oce~8to~ ~eou.~el 
~elum~t10", ~e CI" Iffect t~il by e"te~1~Q 8 eo~· 
101. CO~TI~UE ec~ml"d. T~e o~ogram ia t~e~ eo~t4"­
uen ~m~.d48telY io"ow~"o t~e e~~~t reouelt. 

w.~"."O Cw' • t~ •• is m •• ~ly c~ov4de~ fo~ t~a use 
ef e~o~~I~' w~.e~ ".ed tc i~fO~~ t~. u.e~ t~.t ~41 
~elu'tl mlY ~e IUleeet but 4" t~. meA~t1me c~oeell· 
.~O ee"ti~ue., fer 4"ltl"Ce, WMe~ LTN~·11 I"te~. 
t~e leeo"d ~ell of • 11"k oce~.t40" witM ae~e Qlo-
ba' rafere"ce. atil, u~defiMed. . 

'ata' C" - tM4a '~OWI t~.t t~e errc~ 41 tco aeri­
oua to a"ow reaumet.o~. !t uau.l'y ~e.~a t~lt t~e 
Mc"itor ~aa deteete~ .o~e ~a~dw.r~ or loft wire 
e~eb'e~ w~ieM e.~"ct be cer~ecterl 4mm ed4ate1y, 
Fo"ow~~e luen .~ e~~or, t~e ~~ocre~ ~uat be atart­
ed a1rel~ bv I cOMlole ~EGI~ e~ RESTA~T er it muat 
be ~e~cved fro~ ~emcry wit~ a ~ILL. 

SYlte~ Proor8~ Er~or (S) • t~4s ~I u,en by a SYltem 
p~eo~.~ w~4e~ C'M~ct croeeed w4t~ it. eu~~e~t t'lk 
but ~av be .b1, to,leceet a MeW o"e After sc~e fo~~ 
of re-1M1tia'4zet10~, e.a, beeaUle ef .~ 1Mva11d 
eo~meMd st~1~g 1"cut. 

T~e cemQlete ra"oe ef t~e errorl w~t~.~ t~ese cateoo~.e. i. 
'ilted 4~ t~e Prear8~me~'1 ~'Mdbock. 

w~e~ever I Mo~4tor rcut4Me or.SY.te~ ~rogr.m Meedl to re­
ouelt the d1.a~olt1e ~riMt4MQ se~vice, it ~ust luoolY the 
e~de 8"~ Mu~ber for t~e error e~d 8'10 the luo~Orti~for~e. 
tio~ to be i~e'uded i~ t~e measaea. T~eae ita~1 .~e c.lled 
OM t~e ~t.ek. T~e ee" itle'f is ~Ade by e~ YOT i~struet1o~ 
iM1t1al'Y, e.o. t~e fu" aeaue~ce mioMt ~e .s fo"owi. 

MOV (PC)+,-(S'" 'PASS OEVICE NAME 
.~.O5'" 'OT' 

'J~ U " ~ClV CPC)+,-(SP' 'SHOW 'Of VICE ~OT REAOY' \; 
~ .~YTE 2d ,I.E. ACTION *~ 

" _. 'f lOT ,CALL !:R~O~ PRTNT 
. 
" 
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Th. ~8'IO~ fo~ th4. u.e of lOT 4. that 4t o~ov4rle. 4m~ed1ate 
acce.. to a leecia' check1~g ~out4~e w~4ch 41 10,d,d with 
the De~~a"."t'y ~e.ident ~on1to~, a. o.~t of the 1"4t4.'ize­
t40~ medul' d •• c~.b.d 4n •• etien 2.1.'. In e.~t.cu'8~, the 
ultimate .~~o~ m •••• g. - cod.d e,e • w~1ch .40".f1el 
hl~dwa~p fa.'u~. of the .vste~-~eviee, ~u.t be .nte~e'Dted 
•• nc.t~.~. f. t~en ne o04nt in t~y4"o to b~1~g the O.e~"o.­
tfc. P~i~t m~du'e i~~m th.t •• ~e sVlte~-dev~c •• Thue 4f th4s 
.~~o~ 1. det.cted, the mo"ito~i~a ~out.~e h.lt. the 'Vltem• 

Th11 loec.a' ~outf" ••• a1.0 ente~ed d.~.ctlY .s a result of 
1".gal t~IDDfnQ th~oueh u"u.ed vecto~s fn the meme~v 'oca­
tfo~. belew .~e. It wa. 8110 noted f~ l.etfOn 2.1.4 th.t 
th •. ~o~1t~~ 1n1t1~1~ZAt~0" ~eut~~ •• ter •• a va1u. 1" the 
~od~tfo~ cod. DO.'t.O~'. 1" "ch v.cto~~t~tu. we~d And this 
l' of cou~.e eomb4"e~ with the t~'D DP40~4tv '.v.' .et at 7. 
T~' ~out1n. move. thf. It.tul to the .t.ck al ." ep~o~ 
"umb.~ ~1th .• h4Qh byte •• t It 3, thu. Droducina e v.l11'j fe· 
t., e~~e~ cOd.. Th. 'I.t ."t~y on the .t.ek at thf. tfme 1-
the ~C; c~""t • .,t •• v.~. bv th. ~~.o, thi •. auto':!'etic."y .e~ve. 
II u •• ful ,UDOOpt 1"formltfon. 'o~ cOmoet1bf1ity with the 
no~ml'e~pop ce" thpouah tOT, w~ich 4t •• lf e'u •• 1 • PC e"d 
.tltU, .IV., two wopd. ere then 'Dush'd' onto the Iteck i" 
the d4rect entpy c.... el •• 'iaup. 7-1' .. . 
The 011~no.!4c Print module 41 ~IJ'ed ~v the 'D~c41' ~out1"e 
by ~'I~' of !MT 32. Seceul. of fts code it f. bpoUQht i"to 
the ,ub •• dt.~y K.Vbo.~d sWID Puffe~. T~u", not.d 4" .ec­
tton 2~3.1, tt 1. DOI.ib'. fe~ d1.ono.tic orint e."s to be 
~Id. f~em ~th.r ~outfn •• t.mDo~.~i'y ~ •• fde"t .n the ~ein 
SWIC Buff.~, t~oUQh not by tk. groce •• Or. withfn the Key­
bOI~d LlnGulg. C ••• hew" fn •• et40n 6.4, tkese the~efope 
hlndle th.fp own .p~or.)el) 

... _-.........• 
1. A Deobl'm ce" .~4s., howev.~, 4f an !~~oP .04eanoltic 
p~fnt i. c",.d f~o~ ~" int.~~uct,_(b.c.u.e' ~op inlt."ce, e 
d~4v.~ hI. d.t.ct.d .o~e ha~dwI~' f.4'u~. i~ ft. dev4ee), .t 
the II~' t4~. thlt I k.ybo.~d comm.nd •• being D~oce •• ed. 
The ~~su'ti"o eon~l~ct io~ the use of the ~S~ c.nnot cu~· 
~.ntlv be ~ •• o'v.d. Henc. the u •• ~ i •• dvf.ed to te~e e.~e 
4" h4s k.vbel~d u.aa. wh41. oth.~ 1/0 t~I~.f.~. .~e u~de~­
w.y. D8~t4eu,.~lv on the mo~. cemDlex bulk-8toregp devices 
C.ee "Gett.~a DOS on the ~i~" OEC-l1-SyOO-0). 



I, To 'O"VI~t the "'0' cede I~e tt. ,uDDe~t .~­
f~'~ltfo" ."to the ,DD'OD, •• t. ASCII •• ,t"O ,"d 
di •• lteh it to the cO",01. tYD.w~4t.,. 

b, To eo"t,ol, fel1ow-u. Ie'.," •• diet.tld by the 
e"o, cod., 

fOP il .i~D1y el".d bye 

Howev."tt '.D.et, •• t.ck .t.t. " d •• eu ••• d t" the D~'V.­
out 'Ictio", 

. . 
P,oce •• 4ruu 

Th. 'laUI"CI of ODI'lt40". t. ouf', .t,.tohtfo,wl'd ."d 
thl~.fo'l ,Iaut,., "0 .'Ju.t'lt40", Thl b.,te ,t.D. '~Ie 

t, 

" 

SIV' the Co"t,ol .t.tu. 0', the CO".o.. tyeaw,Ue" 
to .".bl. ft •• '.,~o,.tte" .ft., the M •••• O. h •• 
b,l" D,f"t.d, w.ft fo, I"Y chl'.ete, eur'."t1y b.-
4"0 outDut to ~. fi"i."'.d Cl' 

OutDut C~/L' fol'owld by the .,ro, e~d. ,.tter der· 
4vld ~y .tMD" tlbl1 100k.uD bl •• d 0" the cede 
"u"'blr. 

Co"v.rt both thl I"or "u",bl' I"d ,uoDert f"fer~.· 
t~~" ~"to ~Ctl~ ASCII, u'."O I" ."'bedd.d ,outi"e, 
C.i",a thl "0'''''' SW'D Buff., MIY "ot b. avafl,b'l 
fOr u •• by the CO"v.,.tO" Utt'tt ••• ,0uti"1 da,· 
erfbed t" •• etfo~ ~'~" •• ,t"t the .re,ult."~ VI· 
'ue. with I d4vtdi"0 .elCI I"d fi~al1y I .ece"d 
CR/LF, 

Ch.ck thl error eode~ II ft ~,avI" C.ea .aetto" 
7.1), r.'tora thl ty •• writa, .tltU' I"d tha orog'l~ 

......... -_ ..... 
1. If th4 a,'o, i. cI"ed ~" the ",fdd'e of I 'f"e of out­
Dut, the ~1"lgl wf" 1" flet f"t.'VI"I, 
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~eaiate~a .aved bV t~e EMT ca" e"d ~e~ove bot~ t~. 
~.tu~" PC a~d atatul a"d t~e ca" a~Qu~~"ts f~OM 
the Itac~. Fre. the KSB a"d reca" t~e Drog~a~. 

For odd eodes, ori"t '5' to Wa~" the oee~ator thet 
co~ma .. d 4nout ja .xpected CI.e aectio .. 6.1) and s.t 
th@ Keyboard Liate .. er i .. out underway Iwitch (lee 
section 6.3) to f~rce acceota"ce of that .~Dut 
without CT~L/C. A'ao tr8"lfer the lav~d typew~ite~ 
.tatUI to the Kevboard Ltste"er (u,,'e,1 the 'atter 
.'ready hal a slved va'u. - ' .. dicati~g that the er­
~o~ mellaQe has '"terruoted the orocel.f"Q of a 
co"'",a"d (1)) 

Save the p~oaram retur" addrels 4.. the SVT (WRA) 
and ~e~lace ft o~ the stack w4th the add~ ••• of the 
~y't.m ~ait Looo i" the ~VT(lee .ect.o .. ~.t.t) -
th4 ••• actua"v a switch of the co .. te"ts of W~A IS 
4 .. the conso'e ~AJT eom"'l .. d (lee lect'e~ ~.3). 
'110 c,ear the orior.tv ,ayad on the steek to ero­
vide fo~ low-'eve' waitt"o. 

~et the ~onitor/Uler Iw1tch i .. t~e SVT to ahow the 
~roora~ to be 1" a weit Itate (4.e. -1,1). For 
fata' er~o~ (cod. 3) ahow 4t a'ao to be ItocDad to 
oreve .. t acceptance of a keyboard C~NTINU! (i.e. 
-1,-1) • Ie. Seetto .. 6.3.3. 

~eturn to Itep 4. to c'ean-uo the steck, 
KSe a"d •• it to the Svste", Wa4t LOOD w4th 
~eset to th.ir co .. te .. t prtor to the er~or 
~.ad.ne.. for ~roQra~ resumption s~ou'd 
CONTINUE be acceotab'e ('A' errora) 

free tha 
~eett.ter. 

ca" ... 
a co"so'e 

The O.ao"ol~.e Prf~t ~out.ne i" 'tl Drele"t fO~'" 4. ..ot 
re-entra .. t 4 .. any se"se. Because of thia, it "'uat alwavi be 
b~ought fro'" t~e Iystem-dev.ce so that it ca" be Droteeted 
bv SAM as show" in lectio" 2.3. ~oreove~ a"v device i"ter­
rupt Mu.t~be ~ee~.d a pote"tial soure, of another e~ro~ "'ea· 
aage. If thil oeeur~.d whi'e a orevioua "'easaoe were bet"Q 
croc.'sed. the sYlte'" wou'd ha .. et whi,. SAM waited for the 
KSB to ~e freed. a" .",~oll.b~e eve"t.whe~ th~ or1 .. t ~out ... e 
could .. ot regai .. co~tro' to comelete tts firat task. ~e"ce 
prese"t1y, the ert~t rout'"e a'so locks the sv.te", by ma'~· 
ta1"'"Q t~e pri9r1ty 'eve' of 1 se~ .by t~e origi .. a, ~OT 
ca11. Th4s obviously mav mea" 8ooro.i",ately a seeo"d durt .. Q 

.-----------.--
1. A"v eomMA"d.cur~e~tly be'"Q '"DUt at t~ia t.~e w4ll i~ 
feet be.'oat, •• ~ce t~e letti .. o of the 4 .. cut U"~e~W8Y Iw4teh 
al noted w4" e f feettvelv de'ete t~e .t~.~O se f.~ e"te~ed. 
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~~ic~ "e ."t"~UDt C." ~'w.eceDt.d •. T~~ u.e~ '~ou'~ t~e~e­
fO~' b. D.~tteul.~lY c.e.fu' to .votd fo~ele.,b" .~~o~ co"­
dit.o"l. ~f he e.""et .ffe~d to hIve d.vfce .eCe •• ~~eve"t.d 
fo~ th4. ee"fod. 

It .~eu'd "10 b. "ot.d t~.t the eu~~."t ~.thod i. 'f.b" to 
ch."oe. Th. eodt"Q IV.t.~ W.I o~.ai""'v d~'.O"'d to D~o. 
v4de • fo~~ of .ee ••• te • ft" of ~"~o~ ~"'IO.I .to~e~ a" 
th •. ,v.t'~.d.v4e., ~ith ~o .... t .. 4etfo" uao" the '~OU"t of 
.ddftto"., .UDDo,t ."fo .. ~.tto" ".eded f" e.ch e.... It t. 
o"'v •• t .t 0"' tt.~ fo .. the tt~. bet"e fo, t~ ••• ke of .t~· 
Dltet~v .• " the •• ~1 •• , .t.o •• of no! d.v"eD~."t. IJ.e~. 
th.~.fo ... who wi.h to D~oduce D~OO"'~' which .110 e." the 
D4.a"c,.tte "~4f1t "out4"e ",.v ria 10 ~ut t"'.v. "'I)'~ the" be 
D~'D .... d to ,M."d the •• D~oa".~ •• hou1d the o~.Qi"., f"te"­
tfo" e •• ~D,.~."t.d ,.t.~. 

1-\'\ a C.OI'1 

o '1 '1\ ~or IV'~ ~0'1 

\.... "-c. i-~.... t ~ v"f~ 

u...'o t t\ IY--' 
F~1iP1 

orefotof" .t~ U ~ t 

-toicl ~ftot~ t~)) 

er to, 

r ' "'-'-~ 0 /' € 
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CHAPTER 8 

MONITOR G ENE RAT ION 
and 

MOD I F I CAT ION 

T~e '.~'1.~ C~'Ct8~' ~eve.l~o~" t~at t~e DOS ~0"4to~ ee"~ 
141tl ~f I" 4"-eo~e eo"t~o~ leetfo" .uc~o~terl by i"dfvidua1 
~~oee~14"~ ~odu'as Ito~ed wft~i" a L.b~e~v 0" t~e IVlte~ 
d.vic.. It il t~e ohJect of t~11 e~l~te~ to d8le~4be ~ow 
t~e IYlte~ 41 built o~1ai".11v 4"to t~41 ~o~~ I"d t~e~ to 
d.leusl t~e croeedu~el by w~.c~ it ~.v be e_te~ded o~ ~od4-
f4ed. 

Mo"4tor ~e"eratio~ beei"1 w1t~ t~e '1Ie~b'y ~f t~e ~edu'e 
10U~C'1 I"d .t~ei~ lubl.eU8"t 11"k4"0. Seet40" e,1 fde"t1-
f1el t~, ~.~ufr.~."tl fo~ t~e.e two Itece.. Seet1o" ~.2 
t~." .-0'14"1 t~. letul1 build1"o of the IYlt.~-devfee L4-
b~.~v. Sectfo" 8,3 .1 co"eer"ed w.t~ t~e e~ob'e~1 of e~e­
Olr~"e .e"d c~eek."= out ~ew or ~ee'.c.~e"t ~~du'el c~.o~ to 
t~e4~ f4"11 f"clulio" i" t~. IYlte~. 

I" e~.cte~ 1, it WI' "ot.d t~lt I ~aJo~ feature of ~~. ~0"4-
to~ 4~ t~. fact t~lt eac~ rout."e 11 I comclete'v 
Itl"d-elo"e module at t~e lou~ce-leve'. T~e tYee of disk 
be1"Q uI.d IS 8 IYltem-device a"d the exte~t o~ t~e c.~~a"­
."tly ~elid."t Mo"ito~ Sect1o", ~oweve~, reauiee that the 
~odu'e. ,re correctly el.e~bled I"d.'i"ked befo~e_t~ev a~e 
4"c'uded 1" t~. IV.t.~. T~ ••• oO'~ltio"1 I~' t~e~.fo~. 41-
,ultreted 1" the fo"ow."c C'~IC~le~l. 

8.1.1 ~odu" •••• mb'v 

T~e i~d4v.dUll ~o"itor morlu'es cu~re"t'v IVI.'.bl. t~rouo~ 
t~e DEC P~ocram L1b~l~y I~' 11.te~ .t F4Qu~, A-I. CR.fe~ to 
"A'le~b'4"= t~e 008 sou~c. P~oa~I~'"' OEC-l1-SXOA.n.) T~ev 
.~e .,1 cr.c.re~ for D~oce •• 1"a by the DOS.A ••• ~bler, 
PAL-1tR, '1 delc~1b.d i~ t~e relevl"t ProQr.~~1no ManUI' 
(DEc-tl-ASDC-D) •. I" oe~e~.1, elc~ •• 14~c'y al.e~bled 
110"el thul ellu~i"c e DECt.~e sou~ce, b1"a~v outout o~ t~e 
Iv.te~-d.vfce I"d '1sti"cl 0" a 1i"e-cr4"te~. the "ee'l.a~v 
eom~a~d st~1"o to t~e ASI.~ble~ m1e~t hel 

T~ere ere "eve~t~elel! two tvees of e.cectio"; 

1. Sv.te~-device D~.ve~ - t~fs must e~eeute Icecfal 
I.~ue"ees w~1eh do "ot Icclv ff t~e lame dev4ee 41 
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u.ed IS 8~ o~di~a~v oe~.~~e~~' i~ 8 
d.~fe~e~tlv-~ased .vste~. As .~oted i~ Seet.o~ 
3.3.4, t~e d~.ve~ .ou~ee •• eo~d4t~o~a'fled fo~ t"e 
two ve~sio~sl t~e eo~~eet o~e 48 ide~t.fied bv t"e 
e~e.e~ee o~ ab"nce of I def.~4tio~ 10~ t~e ol~a~.­
te~ SVSDV It 8s.e~blv. If t~ •• is n~~t~ed, a ~o~­
~.1 d~iv'~ •• obtli"ed. T~e sv.tem-deviee d~ive~ 
~eeu4~es t~e followi~g o~oeedu~ei 

SVSDV·0cCQ> 
AC 
.END cCR> 
cCR> 

,ENTER ~EFI~ITI"N VIA IKe l 

,SIr.NAL END OF INPUT 
,CSFE SECTI~N 6.4.3) 

2. ~~vbe.~d Cemm.~d LI~auaQe - al ~e"t.o~ed in See­
tfe~, 6.2.3 I~d 6.2.4, 1"dew4~g a~d ove~"vi~~ oc­
e~lt.o~1 "ecel.4tlte leeei.l •••• ~b'V to ~.fl.et 
t~. tvo' of d1 •• 1" use I' a Iv.te~-deviee beeause 
of VI~ving bloek.lize. T~4. lal4n meln' tke ent~v 
of t~. IOD~OO~.lt. D.~amete~s, t~ev 8~e orovided on 
S.De~lt. lou~ce ~odulesl KBIPAR.PAL fo~ ~Fll a~d 
~Cl1 disk" KBIPAR.4DK for RK11. Fo~ tke ~o~ules 
~.rk.d '*' 4" Fiou~. 8-1, t"e ec~m.~d strf~g for~lt 
~fQ~t t~er.fore be • 

• ~8L,LPi,/PAI2(DT3.KBIpA~.PAL/PAll,KBLcCR> 

8.1.2 Modu'e Li~ki~g 

T"e b.,ic ~o~fto~ It~uetu~e fo~ .~ 4~st81lation is 4~ faet 
d.t.r~in.d w~." t~. a.,embled module. I~e cenve~ted into '0-
.d fc~mlt bv t~e nos Li~ker, LINK-1t (Ie. t"e ~el.va~t p~o­
grlmm.ne ~lnuIl, DEC-tl-ZLDC-D). At t~i. time 81so, t~e 
I<.vbo.~d ,CoPl'lPl'l,nd LI~guI~' 1. eo molet,1v, I.t-U". T~e s.­
Quence .for linking indic~ted in t~e followino ope~8t.o~1 is 
r,com~.nded Dart.~u'l~lv if t~e outout i. to ~aee~ taoe 
Cf.e. D.v1ee 'Ppl) - Ie. ~ext .eetio~1 

T"e.m~dulel w~fe~ toget~.~ for"" t~e oerm8nentlv ~el.de~t 
Monito~_.eet1o~ fo~ I~ in,ta,lation are li~~.~ into one load 
1mla. 1~ orde~ to comelete d1~eet ~efe~enees Ind in.t4allv 
D~ee.re, t~, ~o~.to~ tahlel (Ie~ Seetio~ 2.1)~ Bec8u •• t~.s 
fmaa. ee~tli"1 t~e eo~~eet settinos for t~e fixed veeto~ 10-
cltfo". 40-~7, 4t ~u.t be oricined It lOCltion~. ~e~ee t~e 
eomml"d st~inQ to LIN~-11 fo~ t~. e'le~t1.l1v re.1de~t ~e-

Ii 



dule,. di'eu.led in C~actAr 2, ~io~t be a. fo"~wsl 

*R~ON,LPic~MO~lF,~~ON2,~~nN3,R~O~5,~F,~~~,r.l~CK/~I~CC~> 
.R~ON6/ECC~. 

t • 

A. 

RMONt, eont.4nino tha. Mo"ito~ tab'e! ~ult co~e 
f4r.t (.e. seet1~n 2.1.1). ~o~eever, t~.1 curre~t­
lv 11 IVltem-deviee d.ce~de"t, 1" or~e~ to o~ovide 
t~e croc.r f4rst entry 4n tke DoL Csee 'eet40" 
2.1.3). (~.~ee] ver.io~1 ar8 .va.'ab1et R~ON1F 
for ~Ftl, ~MON1C fer RCtl, R~ON1~ fo~ ~Kl1) 

OF (or DC or OK) .s t~e svstem-deviee dr1~e~ must 
he .s.embled .s not.d 4n the Drev4ou8 !eetio~. 

RWN (th •• qEAO/.~RITE croeeseer) 1s ere'e"t1v a "e­
e •••• rv inc'usion fo~ re •• o"' Qive~ i~ Section 
3.2.2.2. 

~LOC~ e." be omitted 4f the co"f4ourAtfon doe! not 
i"elude • l~"e-elock~ 

~. -~ON6,.s stated 1" Seetio" 2.1. 4 , mUlt .come lest 
.1"e. it eo"tain' t~e o"e@-o",y 1n1t4.l4zat40" se-

., iMD1j.d.by th.,. "ote., ~he order Of t~e i"termediete ~o~ 
dU'" 4, 1mm.t.r1.,. Mor.over, the l1.t ean b8 extended to 
1"elud. other Module. which a Dart4eular user w.I~el to be 
I'wey, 1" eore. That user "ee~ merelv inlert the ~odu'es 
eO"elr"ed, for the accrocr1ate glebal link. ~.ve alreadv 
bee" estab11.hed 1" the MRT Cor OOL fer deviee dr4ve~l) -
, •• S.et1o", 2.1.2 e"d 2.1.3. However, he 1i referre~ te 
the ~o~m,"t. en re.4d."cv i" th, accrocr4,te deser10tiva 
,.ctio", 1" ee •• there ara r •• tr1etie". e" ,ueh u.aoe (Key­
boerd Co~~e"d Module. a"d Oiaono.tie Pri"t, e~~eeia"v). 

. ., 
It w ••• how~ that t~e proor.m .xit ~odule e.ceet. the tran­
•• e"t ~o"4tor .ect4e" to be correetlv l4"ke~ with a toe .t 
17.01 e~d reloeate. it to t~e ucce~ e"d of avai'able Memo~v 
0" thi, b •••• ( •• e S.etio" 5.5). Seet1o" 6.5 a'so 4"d4eaterl 
thet I" .~bedded ver.40~ of the .qEAD/.WPIT~ ~roce.sor 48 a 
r'Qu1~.~."t! Th. relulti"Q eo~ma"d strinG 4nout 4" this 
ee •• 4. es follow •• 
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8.1.2.3 I(eybo ... d ~_~"ft~~q~_ 

Th •• s.~mb'Y D~OC'" fo .. thl K.ybe ... d l,,,ouIOe moduli' "otld 
4" SI~t40" ~.1.1 .... ye. to D~e~a .. e •• c~ ov''''Ay4"a ~odu" f" 
the .. 4Q~t fo .. m ."rl to .t~uctu ... the I"te .. e .. et.r I"de •• eD .. O­
~"i.tel;. HOwlv ..... pcf"tld out f" Slct40" e.~.3, thfs 1"­
de. f. dIDI"d."t UDO" thl f.et th.t the modul.. eo"c.~".d 
.",e. 1 • .,kld t~o.t~ .... " " ft.,d ,.ou.~ce. ~I~e,. the eo"'",eru':t 
.t .. f"o ••• , follow. C." o,fof" .t , f •• dvf.ed, mOdule KBL 
b.i"O, u,,40~.'v c.,l.d by ft. OW" EMT code f. exeludld - ••• 
S.ctio" 6.2.01 

jKBI~LPICKBI,KBI.DA,KBt.SA,K~I.K8,KBr.oD/B~0cCR> 
*KAI.Bf,KBI.KI,K~I,Tt,KB!,~O,I(AI.AS,KBt.~U/EcCR> 

8.1.2.4 Othl" Modul.' 

Th. l"e",.f"f"O modul •• which w4" "Ol"m.,lv .... fd~ e,,'v w.th4" 
t~. sv.tem-dev4ce Libl"'I"Y "'Ult be ."dfvfduI"v If"ked .4"ce 
t~el" •• ft... t~.~ .. o"lv fd."t~~'c.tf~" 4. thef.. Tft'e 
(tl".",mitted by LINI(~lt ., ·~~~Ol".m N.~." - see Seetfo" ~.t 
."d Ffau",e t.~). Ao.f"." o,.of" .t ~ 4. I"ecemme"ded a.1 

*INq,LP,cIN~/el~/EcCR~ 
*~LS,lP,c~LS/el~/!cCR~ 
.tc. 

O"e~ all t~~ "'odul •• h.v. b •• " If"ked •• de'e",ibed f" the 
'lIt .,ctfe", t~. actu.' D"OC." of .ettt"e uD the .v.te'" 
e," beaf". The f4".1 objective 4 •• Dro~el"1Y e.t.b'.sh.d 
Lfb ..... y 0" the .y.tem·~ev.c. f" the fo~",.t illu.tl"ated et 
FiQu",e '-2. t" ~e".~.', the If"ked mOdule. C'" be stol"erl 
wfthi" t~i. Lfb",.",y 4" '"Y ol"d@ .. , with thl followi"Q eXceD-
t4o".' 

e. The ~o"4to", R"M ~oet.tl"eD ' •• um •• , th.t the 
ffl"'~ medull.' thl D~I""""I"tlv ~ •• 4de"t ~o"4-
tOI" 4",.oe. C.el 'ectto" 8.2.2) 

The Pl"ea .. a~ E.it module, XIT, e.elet. the tl"l"­
.f."t Mc"~to~ Sectto" to co",e .~co"d Cs@e Sec­
t4o" 5.5). 



· -
T~e L4b~e~v.bu11d 11 ~ffeeted_bv 8 IOee1.1 ~V8te~ L08de~, 
8VSLOD, w~4c~ is desc~1berl 1~ Sect10~ 8.2.2. T~11 o~oo~e~ 
ee~ acceot oeoe~-taDe 1~out f~o~ dev1ee 'pq' e"d 0~ov1ded 
that the suogelterl aeaue"ce fo~ 11~k1"g "ot~d 1" Sect10" 
8.1.2 •• followed, the ~elult."o outout 1, fm~erl1atelv ~eady 
for ~V~LOO. ~oweve~ OECteoe 11 ello ecceote~le. Seet1o" 
8.2.1 d.leusaes methodl of or~oa~.nn th4s. 

It .1 Ihow" 4" Seetfo" 8.2,2 t~at t~e SVlte~ LOAde~ ~eau1~el 
only e luecels1ve Itrf"Q of the modulel to be 1nco~oo~ated 
4nto th~ IVltem-device L1brerv, ~"OECteoe, t~.1 strinn 11 
a f4le, MONLIB.SY!, CO~14It4"a of a co~catenat4on of the in­
dfv~dua' ~odu~el •. BasicallY th~1 ca" be o~eoared using t~e 
OOS Fi'e Utilitiel Paekaoe, PIP-It Clee P~o~rA~~1"g M.~ual 
OEC-11 .. PIOB-0'. 

If t~A '1nked mod~le. a~e the o"ly 0"1. w1t~ t~e exte"I1on 
.LOA currentlv 1~ tn~ u.er'a d1rectorv, the eo"catenation 
can be effected 1~ One commend 't~fna. Howeve~ it should be 
"eted t~et t~e OECtAoe ~U.t be ide"tff1ed with t~e Syste~ a. 
user. ~ence LOG-IN es r1,t, i. "aceSSa~y. T~e leauence of 
com~a"ds to pIp-1t ~1oht t~e" bel 

,OTI/ZEecq> .Z~~~ THE OECTAPF FOD rt,t' 
*OTIM"NLI~.SVS/FBc*.LOA[U.e~'s own eodeleeR> 

The UI. of fo~matt.d bf"arv mode 1s reco~~ended 1" o~der to 
t,ke edve"teae of it' v~l.dity-c~eckf"O fac~l~tv C.e. S.c­
t1o" 3.2.2.2). ~or.over it .vo1dl exc ••• 1v. oaOI bet wee" 
mOdule. 4n t~e relult1"; ff'e, s1"c. u"formatted binarY 
~erelY eoo4.1 eve~vth4"o lee", 4neludi"o EOF oadd1"o. 

An .lte~na~~ve method is to oreoare e 
eo"cete"e~io"1 f1rlt, oerheos 81so 
T~f. ~ethod fl uleful whe~ ot~er f1'es 
exilt within t~e uler'l directory Ce"d 

leriel of lub.frl1e~y 
0" the IYltem-device, 
wft~ .LO' e.t~n.fo". 
ce""ot be de'ete~). 



"10, w~4'. it ~IY tlk •. le"o.~ te @"te~ t~. .~~4v4duel ~o­
dvle "8~" i"ttally, it does .11o~ ~et~fe. ~f .~."e~ sec­
tiO"I, ~Ithe~ t~." ~eoe.t4"Q the w~ole e~oee.s ,~ou'rl 
trl"lfe~ fl4lu~ls o~cu~. T~u. 8 seoue"ee ef "IP-l1 eoe~a­
tie"1 I' h.lew •• loo •• 4bi'ityi 

'~MONA[1,1]/FP.<PM~N.LOA,T~ON.LOA,K8r.OA<CR> 
'RMON~[t,l]/Fe<r~q.LOA,RLS.LOA,T~A.LOA<CR> 
'RMONC[l,l]/F~<.tC. 

Thtl 4~ t~e" fe"ew.d by cO"lele ce~m8"~1 to '~TLL', 
IFINI~H', 'LOt':IN U.11' ."a ,olf" 'PUN PIP'. 

'OTI/7E <eRa. 
'DTiMONlI8.SYS/F8<~MONA,~~O~B.R~ONC ••• CeR> 
'RMONA,RMONB,RM~~e.~ ••• /OF<CR> 

The ~'lu't1"O OFCt,D, CI" ~ow be used by ~Y~LnOf c~ov4~.d 
thlt t~. l.tt.~ c." be leld.d f~em seme .1te~"Ative device. 
,. , ~ule! of cou~.e, tt ~u.t be e.su~erl t~~t. t~e~e is "0 
Me"4te~ 4~ ee~. te ~e'o. A oeDer-tece v.~sio" CI" ut4141' 
the PIDe~ TIDe SYltem Abl~lut~ Leld.r C.ee ~Er..~1.GGPC.n). 
Howev,~, It"ce a a."e~.' curoole bulk·.t~r.oe d~vfce ~O~ 10-
.d.r t'_1 ".c •••• ~y .l.~."t i" a OO~ co"fiouratto", fo~ bo­
ott~o the Mo~4te~ f'o~ the SY.t.~~d.vice, tt leems ~ea.on­
.bl. thet th4. I~ould 1'.0 ~. u •• d te 'o.d t~ •. SYS~OO Dro­
OPa'!' I f~e~ the DfCtloe, epefepably t~e e"e ee"t.t"t~o th. 
Mo"ite~ modul. ftl.. 'Mo"tte~ OECt.oe ~et.uD c~oqra~ 
(MOOS' •• th.~.fe~. o'evt~ed. 

Th. ulao •. ef MODS tl delc~thed i" t~. doc~ment "Gettt"Q ~OS 
0" the Ai~· (O!C·l1.~YDD.D'. ~ •• ic.l1y 4t It~uetu~e. I new 
D!Ctae. to eo"tlt" th~ fe11ew4"o 1tems, u.i"O .4t~er I" eld 
DECt.e. ve~'4en e~ ~.c.~-tloe er beth .s 4ts i"outl 

A. Ce~.·t~.o. ef the SYltem LO.de~ el • co"tieuou. 
ft', SYSLon.sys f" bleekl 1-37. 

Soec •• ' 'eeder fo~ thtl 4~80e in bleck 0 Cw"e~e 
it el" be ecc •• ,ed bv the ROM ~eotstra"). 

MONLIS.SVS •• a 't"ked-fi'e, wfth fo~eed ste­
raoe at the front end of t~. teo~ fe~ 14~D'.r 
h."d'i"a. 

~OOS elso ~@I 8~ uodat. f,ct14tv fer ~odifyi"o 8" ewtstino 
MONLIB.SYS fi1. CI.e Sectto" P..3). 

J 
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•• ~oted ,a~'fe~, t~e SY.ta~ loeder, SV~L~D, i. ~es~oMa4bl@ 
for the bu4ldinQ of the ay.te~-devfce librA~v '.t~e~ f~o~ 
DECtae, o~ cece~ tace. wheM reouired, ft al.~ oe~fo~~. QeM­
e~al 1"t4a142at40M of the ayate~-devic. ea out'4Med fM S~c· 
t40" 4.t. nn co~o1et.o", the Uler mlY reQuest 4mme~4at. 
~on4t~~. Itert.uc~ Thfl aectio" de.e~ib~. t~ese oce~atio"a 
4~ dete4l a"d al.o .~ow. how !YSL~O it.elf i. built 4~4till. 
1y. 

8.2.2.1 p ~e~~~!io~_ e f SVSLOr. 

8YSLO~ aetua~lY ce~form'.t. tlO by ~or~e'. ~oMitor 
D~oeellel' however ~y imolfcetion tke "orm~' Mo"ito~ doel 
"~t effectively e~4lt u"t~l SVSLon ca~ be ~un. Tke c~ob'em 
•• lolved by 'oadine a" iM-core MOMitor ver~ion co"taiM1"~ 
11' the mOdulel called ~y SVSLon. Th •• fo~~1 tke f.rst cart 
of the load module fo~ SYSLOD OM nECtece or cA~er·t8oe 8Md 
•• el'"d to 4~4tilli~e 4tlelf .~merliltelY .fte~ ."trY i"to 
Memcr~ .1 d.ler4bed 1" ~eet.o" 2.t.4 •. At th4~ time, thouoh, 
the ,vlte~.dev4ee eln"ot be lecel •• rl for ~~T \ n~L set-uc. 
He"ce module RMON6 i. mod4fi.d at lource 'eve' to remove 
t~.1 fe~t~re wh4ch ~I co"t'i"ed i~ I lubreuti~e 8G.~DI - see 
the Iccroc'4lte l4ltiMa. It is reclaced by 1M auto~atie 
~ll1 '0 SVS~DO, 4f ~hfl hll alrpady cOme f~o~ .OECtece, or 
for 4t. 10ldiMQ if 4t follows the l~ec4ll reS4de"t ~o"ito~ 
on t~. 'I~e pape~tlce - ,., bplew. The IODro~r.ete code se­
aue"CI 41. 

BG.MOJI MOV CSA,R0 
BtC i111276,R0 
JMP '~0 

BG.MOII J~P .tPC). 
.WO~O 8(;.~DJ 
.END RG.8GN 

.SET ABS.LOR START 

.(ASSUMED AT TnP OF ~E~OQY) 

.Gt) TO AAS LIlR 
'ENT~V POINT - A SWITC~ ••• 
,OVERWRITTfN BY tSVSLO~' START 
•••• IF ON ~T T~RU ~ons 

The w~o'e 4~lae • reaide"t ~o"4to~ 8"d SYSLt)O - 4s Matura1'y 
e"te~ed It e"e time if I ~ECtlce 41 ~~eclred ~y '~o~st. 

The ~e~1t~~ ~odule fl '."ked IS dftleribed fM 
'.1~2~1~ .laumf"Q t~lt the ~od1ffedR~ON6 4s ~a~ed 
the ~eleva"t LINK-tt co~~."d ~t~i~OI fe~ cID~r-te~e 
C~eeo~m."ded for MOOS use 1110) I~e 

*PPI'LPICR~0~lF,RMCN2,RMON3,RM~N5,OF.RWN/8i~<cD> 
*INR,RlS,TRA,OPN,ClS.DT,PR,FOP,LUK,C~X.FCL<CQ> 
*A~O~eX/EcCq> -~ 

Sectio" 
q~I'INII5X, 

out out 

.1 Ih~w~, the .~D~o~rjlte IY8t~m.dev~ce d~.ve~ aMd RMI'IN1 
verlfe" a~e "ece.II~Y. 



"AGE 8·8 

8VSLOD ~t'.'f i. ,1.0 dev~ee-d.~e"de"t~ it •• ou~ee 4. t~e~e­
fo~. eo~dftfo"elfzed ."d ~.oui~e. the .~t~v of a Da~a~ete~ 
.t •••• ~blv, f.e. DC-0 o~ OK-0 (OF i. a •• u~e~ bv rl.fault). 
Thu. t~. ".L-ll~ eemM."d .t~4"~ fo~ ~Y~LOD ."d .ub •• ~ue"t 
p.rem.te~ ."t~v ~iQ~t bel 

OC.AcCR> 
AC 
.ENDcCR> 
cC~> 

,OEFINE SYSTE~ OEVICE 'DC' 

,SIr.NAL END 0' TNPUT 
,(SEE SECTION 6~ •• 3) 

. 
Th. 14"~i"a oi SYSLOD f. It~.~o~tio~wl~dr ~owev.~ .0 t~at 
e~~or ."~ eOme,.tio" halt. M.V b. fde"tffied by thef~ Id­
d~ ••• e., ." o~fof" at 3~0~9 i. ~.eOMm."ded. Advis.dly, the 
,4"k.d module .hould be outDut to the •• m. oao.~ tace a. the 
~ •• jda"t ~o"fto~ Modu'. but't .bove (o~h.~wi.e ~he .uto~etfe 
Ab.olut. Load.r .tlrt ea""ot b •• ffeetiv •• the oD.~ato~ mu.t 
halt the eOMputer I"d ,e,tlrt It ~X150e). Thu. t~. LINK-It 
eomma"d .tr4"Q i.i 

e.2~2.2 SYSLOD_J!.lae_ 

Th. dYI,.~odul. thu. Droduc.d 0" PIP.r-tao. ee" b. used df­
r.etlv o~ be o~oe •••• d.f"to. nECtac. e~~ •• f.aQ' by ~OOS. 
I" .ithe~ ea •• the ooeratt"o c~oeedur. t. ful'v detefl.~ f" 
"G.ttf"o DOS 0" the At~" (DEC-t1-SYDO-~). 0" eo~p'etio", 
the ~e"4te~ •• boot.d f"to ~emorv •• d •• eribed • 

. 8. 2-,-.2 ~_~_l!LJlD~ft~'-.tr,-",-

••• how" i" 'eetio" 8.2.2.1, the 'oedi"Q of SVSLOO fs c~.· 
e.ded ~y that of the .Dee4., 4"-eore ~o~4to~ w~4e~ eal', 
IVSLOO al .00" a. it ~a •• ".t4.'ize~ its.'f. The fu"etfo"1 
D.rfo~med bv SYSLOD I~e th." a. follow.: 

Buffer poi"t~r I"itia'4zat4o" - ~YSL"D oerfo~ms fts 
~"eut oi the ~O"ttor ~odule f~1. or~o8red as show" 
'" t~e o~.viou, •• eti~" •. bY "or~al .DEAD whe~ea. 
ft. out out w~il. but'di"~ the .ysteM Libra~v uses 
.T~AN. The 'atte~ f" flet reauir.s two forMS, the 
Modul.. th •••• lv •• a"d t~e Librarv Y"dew e.e. Ffo· 
ure t-2), Mor!Ov.r.I" 1/0 i. ~ouble buff.red. 
~."ee .f. buffer. f" a" a~~ r.cuf~ed a~d c04"ter. 
are set leeord4"alv, i" oartieular, t~e fir.t b'oe~ 
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ee~~aea w~itt~" 41 ~lock 0 - let t~ eo~t84~ t~e 
~o"ito~ Loader (see Sect40" 8.2.2.4). 

I"eut Oete~~~n~t~on - t~8 fi~st SY~LnO ~a't 
t~e o~e~ator to ,et twe conlole .w.tch~sl 

a"ows 

~it 0 - 0 to indicate I" in~ut f~om 
oaoe~-t.ee, 1 for • first inout fro~ OECtaoe 
CMONLIR.~YS unde~ us.r [l,t] on un4t 0'. 

b. eit JS -,0 t~ shew initi.' svste~-dev.ee in4-
tialization 41 to bl omitted. 

T~e inout. ~at.set L.nk-bloe~ (lee Seet40" 
3.1.2.1) il adlusted to ref'ect .witc~ 0. 
CI"S to .INtT a"d .OPENI fo~ fi'e "~O~L!R.SYS" 
fo"ow and an out cut dat.l~t •• Isociet.d w4t~ 
the svste~-dey4ce, .1 lim1'a~'v init'alized. 
If Iwitch IS i. P, t~e ne.t eee~8t40n i. L1b~a­
~v-bui'd (aee 6 ~elow). 

3. Q4~k Clear - if fhe uaer i. sta~t4"o come'ete'v 
from lerltc h, •••• Switc~ 1~ - 1. SYSLOO mu.t 
f4~.t deter~."e the cleacitv of avai'able 
IVltem-davic~ .urfael. On ~K11, this i. 
ere-determl"ed (aee SeetiO" 4.2.2)~ However I. 
'hew" i" Sectio" '.2.1. RF11 and RC11 are treated 
a. I continuous lu~f.ce, ~eQ.~~le.s of t~e "umblr 
of ohv.ical olatterl '"volved. SVSLOO therefore 
u.e. the hardware faci,itv w~ich ca". a" ~rror for 
~on-e.i.tent ~4.k bv Itte~oti"Q to eddr.ls the be­
~i~".no of e~ch eotent~al e'atte~. T~e relult'"c 
information .1 Ito red fo~ 'ater ule (lee next eara­
~ra~h) Ind ia alao let as a co"tr01 wh(le t~e who'e 
di.k surface i. cleared. Thi. i •• eeo~~li.h.d bv 
an .",tial t~anlfe~ at block 0 II ~ent.onerl in (1) 
io~lowed by that of an e~~tv buffer to eYerv third 
block CJ,6,11,etc) ue the surfece. T~il 's then 
re~eated over two ~ore oalse. to c'eer the interme­
d'ate bloclcl. 

4. B4t-~ee In'tial'2ation - as ind,eeted in Seet'on 
4.~.3, the available Ivstem-deviee surface i. eon­
trol'ed by a" aoeroo~iate "u~ber ~f b't.~.e lea­
~e~tl end these ere .to~ed at t~e too end. SYSLOD 
wr.te. out the neceSlary oreamble to each seoment 
a"d lets bits to 1 a. followsl 

e. 0" the f4rst ~ao. the bit. for a" bloekl uo to 
t~e Hardware Protect L4"e, 41'ust~ated at Fic­
ure 4.Q. 



~. 

'. 

b. 0" the lalt ~.p, a" bits eo~reloo~di"e to 
~o"-exilte"t bloek. 

~.reeto~v ~t~uetu~e - ~yqlnD p~eo.~e~ t~e ~.sie MFO 
8"d SVlt.~ UFO de.er.b~d 4" Seetfo~ ~.t., a. fol­
lowi. 

I. 

e. 

MF~'l - f" ~lock 
MFDI2, rnte~leave 
bft-~ao blocks. 

II, co~t84~i~g 8 li"1c to 
Factor ."~ "04"ters to the 

MFD.2 - 4" t~e ~lock p~ecedi"g the b1t-~8Ds 
Clea Ffftu~a 4-0', c~"taf~."c UFn T"de. e"tr4es 
for the ~v.te~ CUler (t,l,' ~4t~ a d1rectorv 
Itart1"a .t block .2 8"d for. oe"erel u.er 
[200,208' ~1th "0 eu~r@"t UFD ~o~~ter. 

SVlta~ UFO.! - f~ ~loclc .2, wit~ • '4"k to 
block .3.1 UFO'2 a"d with onlV o"e file est.­
b141had - 8 co"tiouoUI o"e, 'MONLI~I, st.rt4"Q 
at block'4 a"d e"di"c at t~e HArdw.re Protect 
L1na -

library Bu41d - ~YSl~O ewop-ct. to .tart the SVlte~ 
Librarv I"dex 4" block .~ and t~e firlt ~odule 1" 
block '11 C."ter~adiate blockl bei"o r •• erved for 
t~e cer~a".~t ~RT CODY - .ee Sectio" 2.1.2'. The 
COMO for the ffr.t module i. re.d ."d itl 4~for~.­
t4o" .1 tr8".fer~ed as recuired 1"to t~e Libr.rv 
I"~ex buffer (.ee Se~t~o" 5.1 .nd Ffcu~e 1~2'. At 
t~11 t1~e I~MT Code! fl."ot k"ow" ."d i. filled 1" 
latar bv Monftor 4"ftfal1z.tfo" Csee Sect10" 
2.1.4). The ralt of the ~odule •• co"verted 1"to 
itl cora i~aoe, due .1low.nce be4nc 04ve" to t~e 
Pr~ora~ Load Addra.1 ,t the .t.~t_of @,ch text 
block to a"lur@ the recu1sfte C'PI. After co"ver­
.10" t~a f~aoe fl wrftte" out to luccelsive 
.Vltem-davfce blockl u~t11 the ter~f"ll Tra".fer 
~lock at t~e a"d of the If"ked .~8~e is sep.". At 
th41 pof"t, the lalt block fOr t~e ~odule •• out out 
and the Index buffer i. e~eclced to ver1fv further 
e"trv Icace. If ,"V, the next module 4. oroces.e~ 
4" the 18me W8V, .t.rtf"o fro~ the "ext 
.v.te~-deyicp. block. Whp." the I~de. block fl full, 
t~e "ext block 1. li"ked to it (4n t~a first word 
as f" a "0~~8l lfnked fi'e' a"rl it is writte" out. 
The next medule fl the~ indexed i" the ~ew bloek 
a"d .tart. fro~ the follow4nq block, t~u. ~roduc."c 
the for~at fllu.trated .t FiQu~e 1-2~ 

End of I"cut • if At a"v time t~e ~r4gi"8l inout 
terminatel, ~YSLOD.h.'ts the eo~oute~ ~fte~ clos4no 
and re'aa.1"c the 1"~ut dataset. • •• kow" i" "Get-



'-~ ! f 1"10 "O! 0" t J" eA. 1"", t '" e us. ,. t ~ e" e 81"1 f" d. cat e 
fu,.t~er e.eer-t.e. il"lDVt - eVe" efte~ "ECtaDe, i" 
ol"d.r to ,l"Ite,. mo~ifieltiol"ls 0,. exte",fo", - by 
•• ~ti"~ 'witch 0 t9 ~ .• "d Dl"e,s4"g. the C~NTr~UE 
,w1tch. SVSlon ,..i"1tfllfz.s the i""ut d.tlset fo,. 
ipR' a"d eroees,4"e ., ,.e.u~ed I' show" u"ne" (6). 
w~e" SVSlon ~ow.v.,. d.teet' • 1 4" ,witch ~, 4t I'­
su~.' "0 fUl"thel".i"Dut. The l~st L4b,..,.y T"dex 
block ., the" w,.ftt.1"I out el"ld the outDut d.te,et i' 
r.' •••• d. A clll to th. f"t.,."., eo"v of thA Mo"f­
to,. Loada,. fo110w, - see "~xt sectio", 

It will be l"Iotad thlt SVSlOD ~oes l"Iot attemot t~ cheek t~e 
.aau."~e o~ the modul •• i" ~he 4"DUt f1'e. Hel"lc. the us.,. 
~u.t ~4~'!Jf 'l"I'u,.. t~.t the fi~'t two ere ~MON ."d TM~N -
., ,o.ciff.d f" the i"t,.oduct40" to Sectio" 8.2, Mo,.eove" 
th.,.. f. "0 ,. •• t,.4etiol"l 0" there b.fl"la O"'V o"e eo~y of e 
p.,.tfcu'a" mOdul.. T~e,..fore I' stated 4" Sect4o" 2.1 •• , 
,.ep1ac.m."t mOdul •• CI" ma,.elv b. addad at the e"d of the 
4"put, 'I"I~ th •••. wf" b~ u,ed rether t~," tJ,e 0,.ia11"1.'s du,.-
4"0 Mo"ftol" t"tt1ll1zltfol"l, The u.er of cou,. •• must t,.ka 
ca,.. "ot to ao b.Yo"d the IVltlabl. ar •• deff"ed by the 
Ha,.dw.,., Prot.et L1"e~ At the ."d of 4"put ~8lt, R~ show. 
t~. ".xt block tQ b. u •• ? - al"ld thu, thfs 4. the ve'ue d4s­
p1.ved •• "~.t." 1" • v8l1d hIlt. E,.,.or. 4" SVSlon ooe,..­
t40" .,.e e. d •• er4bed 1" "Gettf"Q DOS 0" the Af,." • 

. t.d __ 2 '.. ~o~UQ.e..tho. 

J~ th~ o,.~v.ou, .•• cttOI"l' ft_wI' sJ,OWI"I th.t 'V~L"D sto,..s e 
Mo"fto,. Lo.d.,. il"l 8loek 0 of the ,vstem-devfee, The ~o~ eo· 
ot.t"'D ,. •• d. th1. bleck c ••• out'."' 4" '.et401"1 6.5.2,2) 
."d ,ta,.t •• utomatic.llv .t locetio" p. Th~ fl"l.tta' ,e­
aue~c. ,Keeuted bY the LOlder t. o"e Wh4ch moves the lectto" 
pe"fo"m'l"I~ the Mo"fto,. loed 11"1to the memol"V .,.ee ~terti"Q .t 
37001, J" orde,. to '.ave a" lowe" cO"e for the module to be 
e"te"ld. 

Th. l~.d s.aue"e. fl the" ."tered. Thi, first reeuelt. e 
di,.ect .hAl"dwI,.e read from. block •• CLib,.e,.y Il"Ide~ *1 - see 
, •• t ,.ct40"). p,.ovfded thi. t,.I",fe" is let4,fletO,.y, the 
.t.,.tfl"lo block fo,. the f11"'t module .1 e.t,.lcted f,.om ~he 
J~d.x (.ee F4our. 1-2), ."d tht, combfl"led with the el"lt,.y fo" 
.41e ,ts .et fl"lto t~. hl,.dwe,.e Reai.t.,.. fo,. ~ tre"sf.,. of 
the ~~dule - ••• u~ed ~MnN •• "o~.~ earlie,. - i"to memo,.y 
.t.,.tfl"le .t locetio"~, If ael.", this is co~pleted without 
epror, th~ I"de~-.t~red .• ta,.ti"e add,.e., ~ •• et i"to the PC 
."d Me"4tor i"itia1 4zltio" co~me"e ••• 

•• 4l"1dfeated, the 10arle" ~ust d~1ve t~e deviee bee.use "0 
MOl"l4tep theor.tieallyexi.t •• He"ce t~e ,.outi"e, lfke SYS-
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LCD fs d.vfee-d.o.nd.~ti ft ~ust ee~fo~m ~ts ~w~ eo~ve~sions 
f~o~ ·Sy.te~·bloek" to aetua, device ~10e~ fse. Sections 
•• 2.1 a~d '.2.2), Ind it rio.s net us. f"te~~uets but deoend. 
o~ f1Io-t.stino .bot~ to determine eo~Dlet.o" And to ~ecog· 
"fze .~~o~·d.t.etion. In the 'Itte~ el." the eo~cut.~ .s 
ha't.~ And the u.e~ ~u.t t~Y the ~o~ito~ Poet af~e.h. 

By no ~eln. ha. the DOS Montto~.o fl~ dese~i~.d 4" t~f. 
ml"uI' ~eaehed fts f4n81 .taee. of deyelo~~."t, ~o~eoye~ it 
.~ •• D.~ted t~lt 'o~e u~e~. w411 wish t~ ~da~~ .it. faef'.­
,fe, to th.4~ own ,~ee.fic n.ed.. Mon.ter ~ed~f'eetio", •• 
fndic.ted el~'fe~, t. r.,.ttv.'y St~D" owfng to ft. ~o~ull~ 
.t~uetu~.. Th. a~~ of th~ ••• ct~~n th.~.io~e f. to ••••• t 
tho •• ~ •• oon.fb'e for D~odue.nQ the new o~ ~eD'.ee~.nt ~o­
dul.. ~.ou4red, by .u~~.~izfnQ the.~ ~e~e .ion4f1cent ehe~· 
.eter4.tie. and bY ."u.t~ltfno .e~e Of the D~.et4ee. found 
u •• ~u~ . dU~~"Q the D~.~er.t~o~ end check-out of the e~i.t.nQ 
Monfto~. 

B ••• ce,'y the ~odule. fa" fnto on. of iou~ eat.Qo~te., 
wh1eh a~. fndfv4dua"y dt.cu •• ed in '.ctton. ~.~.1 to 8.l." 

b. P~oe~~~ •• ~vfce. 

c. Dev4ce d~4ve~. 

d. K~Y"08~d co~~and. 

Howev.~ it ."'ou'd ao.4" b. noted that beCluse 811 
du'.,. with the e.eect40n of the.e in categorY 
.y.~e~-dev.~e o~ co~e·~ •• 4den~, t~.Y ~u.t ob.e~ve 
,owfno eo~mon ~ul'" 

the "'0-
1, ~ay be 
the fo'-

t. DO'ftfon-indeDendence •• e •• entfal. 

The ileflitfe. of the ~e.fd.nt Mon4tor ~ay be ac­
ee ••• d but on'V th~ouoh the fi •• d v.cto~ ,oeation. 
'0-~6 • ••• Sect40n 2.1. 

Reo1.t.~. or .taek ~ay be f~ee'y u •• d .nte~nal'y to 
8 ~odu'a o~ betwean ~odu'" a. 10no a. they e~e ~e· 
.tered te the ortotnal Dreo~'~ .tate et eny tf~e e~ 
~or whlt.v.~ rea.o~ control •• ~~tu~ned to that 
oroOra~. 
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•• t~cu~e code, i~c'udi~g ffxed Ito~l~e I~eel, il oe~­
mfll~b'e o~ly if lome form. ~f D~oteet~o~ eQAf~lt 
~e-e~t~I~CV fs ectuellv provided, suc~ e. t~e 
fo~eed .WAIT ~~ f~eemc'ete r/~ Clee S~ctio~ 2.2.1) 
or drfver-ou~uf~e Clee S.etfo~ 3.1.2~.) er f. im­
~lied bv t~e f~DO.it.o~ of lome relt~fet.o~, e.g. 
~o~.relide~t ule o~lv. 

!. It m~y be Alsumed t~et t~e uSer DrOQrem t.~el e.~e 
of ft. ow~ re-entr.~ev - i~ oerticuler preve~ti~e 
eo~,uDtion of c~elcr.bed dete-bl~ckl, ~,sl~d to t~e 
Me~itor for eccesl o~ ~torege, u~til I~me reQuested 
service ~II been letilf1ed. 

T~e ~8W mOdulel .~ould .11 be p~eo.red fo~ c~eck-eut II del­
c'i~ed i~ !ect.o~ A.t. AI fer es eos.fble, 4~.t.ll testino 
.~-eore fs edviled - the follow.nQ seet.o~ •• ~ow how. For 
the f4~el IteQ,1 wh4ch ~eou1re eceesl from the 
.vltem.dev4ee, t~. ~.w modulel s~~u'd be edded At t~e e~d of 
t~e ~4brerY throuah.SVSLOQ CR~ON ~ TMnN e~cePted), ~f ~eed 
be without de.t~uctio~ of the ot~er conte~t of t~e 
eVltem-device - lee Sect40~ 8,2. T~ey cen remefn 80 Itored 
for ~ermel ulege Cun'els MOOS fl uled to updete In eooroorf­
ete IVltem ~ECtaoe) u~til e c~molete monftor re~ufld becomel 
necel.e~v. (1) 

8. J .1 Res i dent MOn it 0 r M~dYL~. 

Modulel wh4c~ Ire k~own to be alweYI core-rel4dnet ere ~ot, 
of COU~le, so obl1oed to be cosit~o~-1nd~p~~de"t, since 
'.nki~a ISlurel correct Iddrell evelulticn, D~ovfded thet 
env ~eceSllrv alobll referencel are 4nd4cete~, Furthermore 
t~ev are ra~her ellfer to cheek out. T~.ir rea4dency, 
howev~r, doe' ~ake re-e~trl~cv a mltter of ~re.ter co~cer~ 
Ind ff •• ternel eccels to them fl reQuired, the ~ecesa.ry 
lf~kl~' mUlt be Drovided - oerh8os through the ~v.t~m Vector 
Teble - lee Section 2.1.3. 

There .1 ello the oroblem of loedi~Q the rel4de~t ~o~ftor, . . 
Ifter it hi' been relfnked to fnc'ude t~e ~.w module. For 
initial c~eck-out, t~41 cen be temporerilv Iccomplilhed ff 
the li~ked imege 48 on Decer-teoe t~rouQh t~e P,oe~-tece 
8Yltem Absolute ~o.de~ Clee OfC-l1-GGPC-O). In t~fl ceae, 
re'eldf~Q ~y the s.~e mel~1 must follow .~y ce~lole FINtS~ 
commlnd • aee Section 6.~.2.2. Fer ~orml' oDeratton, 

.... --........ . 
1. Bef~r. ~enerel relee!e, uDdet1~Q t~e verlfon ~umbe~ 
Drfnted .• ~ Mo~fto~ ident4ffca~.o~ after booti~g ••• uaaftlted 
II I ~eeesiarv orectice to reflect anv ~ev •• fon. 4~t~oduced 
C"'odu1e ~~ON6). 
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hOWlv.~~ the ~el.dl~t Mo"4to~ i~aoe 4" the L.b~ary 0" the 
'Ylte~.device. ~ust be reolaced by the ~ew ve~lio~ t~~ouo~ 
SYSLOO. AI "oted i" ~ect.o" 8.2, it ~ust be th@ f4~.t ~o. 
dule. T~u' US'~I who ~ake DECt8C' t~P. 9Y~L~O f"out ~ust 
~~eoa~e a "ew f4'. t~~ouo~ ~ors i" ucdat. ~od~.1 show" i" 
-G.tt1"o nos 01'1 t~ •• 4~" (l'~ 
Pa~e~.tace ule~1 Ihould chYlfcelly e •• mf"p. t~~ ff~lt MnNLIA 
tace to f4~d t~. te~~i~al T~a".fe~ Block fo~ t~e o~f~il'l.' 
RMON modu'e (Ie. aactto" 5.1) a"d tea~ the taee fmmedi.talv 
aft ,~, it. . SYSI,..OO ; I the" e.ecu,t ed '" it h t ~e "eW .. el f dl"t 
Mo"fto~al 4tl fi~.t i"out, the leeo"d ~a'f of thl o~tof~al 
tacI I"te~ed l'Ie-t a~d the~.aftel" 81 1'I0~~a"v. whf'e t~e l'Iew 
ve~lfa" is be."o te.ted, OOT.ll~ Clee OEC·lt."O~A.O' cal'l be 
Uled 4" t~e ulua' ",ay • 

. e.3 .• 2 P~oo~am gew~-,_! 

AI Ihew~ 4" Seetto" 1~3.1. al' o~oo~am le!"vicel 8"~ c8"ed 
by E~T' ~e'eva"t d.t. ~ay be c.lled 0" t~e Itack e"d t~ts 
~u.t be_~lmayad blfol"~ the c .. oo~am tl !"ece"ed. The Itaek 
~ay .'eo be uled fo~ deta !"etu!"l'I. Fo!" "ew o~ ~eviled mo· 
du'a~ c~ovtdi"O thele.le~vteell the fel'o"'f~O eof"tl a~e 
~a~tfeu'a~'y ~ellva"tl 

, "eW module mUlt be al'oc8ted a" EMT call code, fl'l 
acco~da"ee wfth the co~v.~t~e"1 ~fve" il'l Seettol'll 
,.2 ,"d 2.3 Clca~e l'Otl befl'la al~eedy c~ovfrled', 
f.el 

Code 0.27. 110 ReQue.t 
Codel Ja-37 • ~me!"Qel'lev 'e!"vfee ~eoufl"f"O ~SA u.aoe 
Cedel A~-77 • Gel'le~el le~v.ee UI."O MSq. 

~. Th~1 "e",. module ~u,t al.o comelY ",tth the "amf"Q 
eel'lvel'ltfol'l at Secttol'l 1.3.2.1. 

Ca" Itate i •• 1 delc~.bed fo .. t~e~.fe~ of co~t~ol 
il"om the EMT He"dle .. • lee Seetto" 2~2.1 • 

................ 
1. T~t~ facf'fty tl ~ot avaflable howeve~ fo~ u.e~. w~o 
heve DECtece but "0 cece .. ·tace ~eade~ othp.r t~a" thet 0" th~ 
ASR-33 Teletyee. T~e d~ive~ fo~ th41 alvfel doel "at Der~ft 
bt"e~v data. Thul e't~oUQh MOOS il elcecf8l'Y wl"ittel'l to 
oet ,~ou"d th411 LIN~·ll or PIP·l1 ca""ot bl uled to cl"oduce 
ftl "'~!Isa~v fl'lcut. HO"'lve~, thfl. "lltr4cti~".ee~1t'l ol'l1y 
to ~odtfieatfO"1 to RMON a"d TM~N' othe~ revflfol'll cal'l be 
effectee al foot~oted fl'l the "ext I.ctfel'l. 
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'. AI Dot."ti., UI'~I Of ~w.o euffe~., th~ rul.1 ~et.­
i,ed i" S.etio~ 2.3.5 ~ust be obse~vAd. 

5. 'o~ tIn I.~v.ee.i 

8. 

'. 

b. 

D~fve~ eell. MU.t be 
M'''''Qe~ s.coe .",d 
Seetiof'l 3.1.2. 41 • 

~.de th~ough the ~ulue 

o~.y it. eo~ve"tiof'l' - I •• 

If eo"'t~e' i. "'ot ~etu~"ed to th~ u.e~ o~OQ~.m 
du~i"'a the tre~.fe~, .wAIT .hould be ce'led, 
D.~heo. wit~ ,.",k-bleek 'imu'atio"" II ule~ if'l 
the .INtT Drocello~ C'e@ S.ct4of'l 3.2.1.1) o~ 
the File-m."'ageme",t mo~u'ei C.e. ~eet.o"'l '.' 
th~ouah 4.6). 

Modulel whieh c.",,,,ot .etflfy the~r DUreOle withi'" • 
I."'al. SweD Buffer f~eme ~.y ~o.lib'y bef'lefit f~om 
o",e of the ove~l.yf",a t.eh",iou.1 d4.euSled i", .f­
ther the Fi'.-m.",.aem.",t ooe~ltio"1 Csee !eetio'" 
'.3) or th. k.ybo.~d LI",oulae C,e. Sectio", e.2). 
How.ve~ the limft.tfo",. f'" both casel s~ould be 
fIIot.d. 

Th., "'W Me~u', Ihould, ~. • ••• mb'ed a. .how'" i" ~.ct1e'" 
.,1.1. _ 'o~ the ''''.t~., Itagel of cheek-out, it .hould b. 
If,,,k.d ,flld l0.ded with itl t •• t D~ocreM. B.fe~. t.ltf",c b.­
af"'l, ho~.yer, the releva",t ~~T Ilot C.ee S@ctio" 2.1.2' 
MUlt b. mOdffied to .how the ~odu"" i"'-co~, .tl~t Iddr ••• 
(AChl.', Stl~t+2 - I.e Sectfen 2.3.0. j.lu",i~g ODT-UR i. ".0 lold'd wfth the t.lt orocrlM, a limOle WaY of aecesli",a 
th._.,o~ ~eau.red •• by m'I"'1 of the !VT el.e Seetio", 2.1.1' 
I' fol1owl, 

ODT-UR V002A 

'0/11J00'00<C~~ 
"6/000'66<eR~ 
!~2/0~013! yxxx <CR~ 

.ODT CjLLE~ AFTE~ 'GET' 

,SVT START. ADD .e 
'M~T START • ADD COOE*2 
'E~TER NEW .tNIT, SAV 

Th.~ •• ft.~ t,ltif'lQ unde~ nOT-1IR CI'" be clr~ied out f'" the 
",o~Mll WlY I. fo~ I~Y f"'-co~. o~oa~am Calthouah t~e u.e~ 
Ihould Ive.d I.ttf",o brel~o01"t. actuilly 0'" ~~T i"'lt~uc­
tio"'I', T~ere fl "'0 ",e.~ to reltore the MRT I~ thi. is ~u­
tOMlticI,lv r.fr.lh.d, when the t •• t 11 KILLEn. 



O"c' the ~odul ••• 'Do.~.~tly •• tf.f"to~v 
C," b. ,dded ,t the ."~ of t~. Lfb~'~v_O~ 
bv , f~ •• ~ SYSLOO, •• "ot.d .'~lf.~, fo~ 
'W'OP."D eo"d4t.o~. Cl). 

W~@" f~·eo~., 4t 
th~ .v.t~~-~~v4ee 
e"'elc-out u~~.,. 

A"oth.~ .t.o M,y b. ".c •••• ~y, thouah, if the Modul ••• co~. 
pl.t.,v "ew, 4.e. It u •••• O~~y.oU"v u~",ec.ted E~T ea" 
cod.. Th. MRT MU.t b. Mo~fft.d, f" ~MO~l, to .~ow t~. MO­
dul.'. a'ob" ",M, ,"d the MO".to~ f"ttf"fllt.O" ~out.~e" 
~.f.~."e •• ~ •• t f~ RMON8 MU.t b •• 4Mfl'~'Y 'M~"d.d. C ••• 
S.ctfe" 2.1). Thi. M"~' t~,t , ".w ".t~,~t MO"4to~ MU.t 
b' 'f~k.d ,"d ,1.0 .to~'d f" the Lfb~'~y ,. dt.cu ••• d 4~ t~. 
p~.vfou ••• et.o~ • 

••••••••••••••• 
1, "thouah t~. u •• ~ WhO he. o~lv ASR-33 DIP'~ tIDe f,ci'4-
tt •••• ae",r"'v ,t ~ df.,dy,"t.a, ,~ or ••• "t' ,. foot~ot.d 
t" the or.yfou. "cttO", ~. "" '~d hi. "ew ~o~ule to the 
MONLI8.'Y~ f.'. 0" D!Ct'D' u"d.~ PID •• f~l'ow'.I~d t~." 
IYSLOO ." the "orM,' Way Cp'ov.d,d thlt t~, Module 4. o~lv • 
~.cl,e'M.~t fo~ '" •••• t.~o o",i 

'LOGIN 1,leeR> 
SRUN PIPCCR) 

PIP.U VIii" 

*MONLIA.SYS/FBeDTIMONLIB.SVS'D'I~ODULE~LOArutc]eCR> 
*OTIMONLIB.8VS/PRleeC~) 
*OTIMONLIB.SVS/D!CCR> 
*DTI/FBeMO~LTB.SV8eCR> 
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Ch.ek4~e the modu'. now that 4tl p~e.e~ce 4~ me~O~V il 
ephe~.~al i_ of cou~.e 'omewhet mo~e di~ficUlt. The teeh~i­
QU. fou~d mOlt let4lfaeto~y i, to b~eekc04nt t~e telt D~O. 
a~em JUlt c~40~ to t~e E~T ce" e~d the" t~e S'~ ~eut.~e .t 
the i~.~~uctio" w~ieh .et~e"~ ce'sel co~t~o' to t~p modu'e 
whe~ lel~ed 4" the SWle euffe~ Ceu~~ent'v Q~nN2+30~) e.a. 
the 0~T-11R seau.~ee miaht bei 

301000,lR 
.0/0001""'0CCR~ 
"~4/0P06"6CCR~ 
6~2/0t'1076~CCR~ 
766'2~ 
1,XXX,B 
2,300,B 
1,0,& 
80,1,X)(X 
,p 
81,2,t'l0(113"'0 
,ts 
,p 
88,2,001.'1462 
2,460,3R 
~pt2/0(111001ceR~ 
l,-2/D10t0'!lCCR~ 
,S 
l,yyY,B 
• • • • 

.~.RK pROGRAM ST.~T 

,SVT START - IO~ ~0 
,DOL START - AO~ e 
,~OL EN~ • EMT ~TAPT 
,9ET RELOCATInN FACTOQ 
,~RFA~POINT T~E TEST PRnG. 
, ..... SAM 
,START TME TE~T 
,TEST eREAK 
,CONTINUE TO ~A~ ~RFA~ 

,SINGLE STEP TO ••• 
, ••• MOCtJLF START 

,M.PK MSB. START 
,PERHApS CHEC~ ~P.T 
, ••• AG.INST MOOULE IN M~B 
, ••• CSEE SECTTO~ '.3.1) 
,~REAKpOI~T T~E MOCULE 
,... .. CONTI~U~ 

AOI4" t~e mOdu'e el" ~e tested u"de~ OOT-l1R co"tro,. One 
wo~d of wa~ni"q howeverl e" ~relkDo.ntl within t~. ~odu'e 
mUlt he removed b,fere 4t retu~nl co"tro' to the test D~O­
O~lm if the~. il Iny DOI,tbt'ttv thlt e different ~outtne 
may be brouaht 4nto t~. sWID Buffe~ to ~e~1,c4 4t. 
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~~_~~_L_ I!~v! ce_ p_l"_iy_~ I" ~ 

T~e f~l"~et ,nd ooeI"8tio". e.o~cted of I ~ev4ce-d"4vI" we"e 
d4Icu •• wd 4" Sect40" 3.3, end this l"ef.l" .. e~ to t~e ~ol"e de­
tef'ed desc"iot40" o1ve" I' Aooen~fx G of th-. Pl"ool"am~el"'. 
H8"dboo~. O"ce D .. eOel"ed, the ~ew dl"4v~1" C~" b~ 8.!e~~led 
e"d 14"ked fo" "o"mal u.loe II Ihow" 4" Sect4~" 8.t. 

A. with D"OQl"lm .. eQuest Module. covel"ed 4~ th-. 11.t lectio", 
the dl"4vel" thou'd f4 .. 't b. '4"ked 8"d 1olde~ with it. t~lt 
.. ou~4~e fo .. , 4"-co"e checkout. I" t~41 cI,e the DOL ~u.t ~e 
~odif4ed t~ I"eflect 4t. D"e'e"ce C.ee Sect4o" 2.1.3). Fo .. 
th4., the ule of I" ex414t"Q e"tl"v fol" I dev4ce "ot IctuI11y 
4~ the CO"ffgu .. at40" •• I"ecom~e"~ed, e.o. t~~ nOT-1tR ac­
ttO" "'foht ~el 

.ClJ/",UJ."QJCCR> 

.5i1/i1~06.6ceR> 
6661"6l32~ 'X P~ cCR> 
616/06329 ~'x PP <CP> 
10e/0~6e0~r~ LP OV clF> 
11i10000~0CIJ X~XXXXceR> 

,SVT START - ADD 50 
,DOL START - ADD 2~ 
,AD" 10 
,AOn to 
,REPLACE 
,E~TER COPE ADDRESS 

The ule" "'u.t eDDl"ool"iltely .et the t"tel"l"uot veetol"s It 
tht •. t.~e, It"ee .INIT o"'v doel th41 fol" ~I".vel'" bl"ou~ht 
fl"o~ the L4~l"e,.y elee Sectio" 3.2.1.1). 

FO" 14"el cheekout when b~OUght fl"o'" the IYlt.",-device, t~e 
new ~ .. 4v,1" "'IV ,1 110 be edded to the e"d of t"'e L;b .. I"Y by 
I"te .. f"o ft fro'" OIDel"teDe thl"ough SYSLOO (sea Sect10" ~.2', 
At the II"'e tt~e, the onL i" RM~Nt ~Ult be uD~lted if ".eel~ 
II,.y, 4~ "'ueh the la",e WIY a. the MRT, al 4"diclted 4" tha 
'lit _sect~~". No mOd~1ieat.o" Of R~ONe how-.Yel" i. ",.ded. 
OOT-l\R eontl"ol fo!" the check-out 41 a little si~D'el'" the 
drtve"'. eOl"e 10eltio" el" be I"eldi'y dete .. ",4"ed i~~edi.telY 
Ifte .. t~e datllet Uli"o it hi. bee" .I~tTEO bv ~.Imi"i"o the 
IDDI"ODl"ilte DOL .10t. ~ .. 4va .. b"l.k D04"tl ca" of cou" •• "e­
~Ii" u"ti' the dlta.et ••• RLSEd. 

~~ 3 ,,--~ __ ~~Vb~I .. _~_C_om~I~~~_ 

The.imo)e"'e"tetio" of e "ew Key~o ... d Co",,,,_"d. ~e~e"d. UOO" 
thet.. ~"tended ulaOe. AI Ihow" i" ChaDtel" ~, tf a eo"'ma"d 
ce" o"'v ~e g4ve" w~e" "0 DI"OGl"lm 11 'oaded, it 41 el"ocel.ed 
by a I"outi"e eM~edded 1~ the t .. a"s1ent Mo"ito~. 0" t~e oth­
er ha"d, if it CI" ee giva".at a"Y t4me, it. " .. ~celli"~ .. eu. 
tine mu.t ~e 4"col"ool"lted into the Keyboal"~ t"tel"Dl"etel" "'0· 
dule fo~ IwaDo."~ i" a. I"eauil"ed. I" "eithe .. ea.e .s the 
D .. oeedu~e 1."'Dl., a. t~e f01'ow4"O De"IQI"~D~1 w." show. 
Mon4tol" e.te"'40" i" th.1 Il"e. by the Qe"el"a1 ule" il "ot 
the .. efo~e Idvflad. 



The i"c l u.io" of "ew eo~ma"d. wh.c~ ee" o"'v be effected 
whe" TMON he. co"t~ol of the mac h 4"e a~e f~f~'Y If~Dle to 
D~eDI~e.f"ee they ce" assume al, "o~mal MO".t~~ fae4l4tel 
I"d ea" u.e the crovisio". of the T~C~ Qe"e~al ~~oc@ •• o~ 
dlle~4bed t" Sectio" 6.5. Mo~eove~ 4t 4s O"'Y TMON ftself 
t~lt "eed be .modified •.. H~weye~ eheck-out.s e o~ob'em, 
~'"~e.the u.e.of 00T-l1- imo14el 8 loaded, oroor~~ a"d by de­
ff"ttio", this do,s "ot exist~ Va~4ou. teeh"foues we~e 
the~efore trted durf"o the develoom@"t of t~e eu~~~"t ve~­
lio" of TMON - oerha~. t~e simDlest i. to lf~k COT-11R to a 
TMON module which co"ta4"s HALT a. its fi~.t .",truetio" (1) 
I"d .to~e the relult4"o If".ed 1maae f" th~ svstem-devfee 
Ltb~lry I. delc~fbed 4" aectto"s 8.1 e"d 8.2 (2). The H4LT 
the" allewl the ule~ to r.sta~t the ~aeh1"e u"de~ OOT-llR 
e~"tr~l.thr~UQh the cO"101 •• wftches (start4"o at OnT-11. 
10Id.D04"t + t1~). Cheek-out oeeratfo"s .ay the" c~oeeed as 
"orma1'~ e.eeat thet a 10 •• of debuQQi"Q co"t~o1 ea" O"'y be 
reotfi.ed ma"ue"v, f.e~. The cO"101e onT.com~a"d 4s "ot 
IYlf'able •• "ew SVSLOD w1thout 00T.l1- l4"ked mu.t of 
cour •• fol,ow .uccessful te'tf"c. 

lLl. "._~~O t ~,~~ o"'m ~!'~._ . 

•• "oted t" the f"t~oduct40" to Sectfo" 8.3.4, "ew co","'a"d. 
whieh CI" be e"tered by the o~erator at a"V time "'Ult be 
proce •• ed ~.th." the Kevboerd l"teroreter tsee Seetio" 
8.2.3). Not o"'v therefore, must theV f" oe"erel obserye 
the cof"tl If.ted at the start of Sect~o" 8.3~2. sf"ee thev 
1'10 effectfvelv ~elu1t i" a" EMT cal" they .hould also 
comoly wfth the eo"ve"tfo". d •• cussed 4" ~eet40" 6.2.5. 
Mo~eover, the followf"Q co".fderatio"' a~e 11,0 releYI"tl 

a. ~odul. K81 mu.t b. modiffed to f"c1ude a"v com­
Dl.telv "ew eo",ma"d 4" tts 1"d@. II 1"dicated 
." the com~e"t. 0" the a~o~oor.ete '.stf"o • 

.... -.-... ~.-.. 
1. It 4. "ot e.oect.d that T~ON exoa".10" 4s a lfkely ~e· 
au1~."'."t of a u.e~ who has a~ ~K co"ffnu~atio". The c~o· 
cts. d.scribed i. almo.t ce~tai"'y 4",oo •• 4ble f" t~ •• amou"t 
of avai'ab,. me~o~v • 

..... ~--.-... -. 
2. l~ ~~ae~.e., the use of M~DS to.uodate • sVst,,,, OECtace 
.1 advi.ed. Paper tace ule~. Cdevice 'PP' t~at i.) ea" u.e 
the eam. teeh"iaue e. that described for q~nN i" Seet4o" 
8.3.1. - f~ thil ea •• , the .eeo"d ~odule of the ff~st MnNlIB 
tao ••• D~VS.C."Y ~eD'.ced. 



e. T~e modu~. it •• lf ~u.t h."d'~ 4tl OW" oe.~.­
tio"1 - 4t c.""ot ~.e."d ueo" ot~.~ Mo"4to~ f.­
e4'4t4e. (I •• Seet40" 8.2 •• ). 

e. It follow. f~o~ Cb) t~.t ove~'.v4"o of t~ •• v.­
.1.b1. lZI.wo~d ~S8 •••• cee4.'1y ~~eb8b~e. 
A.f.~."ce to S.ct40n 8.2.3 ."d t~. 'flt4"Q fo~ 
• Ifmfl., •• i.tf"o eom~l"d CASSTG~ De~~.c.) 4. 
It,ono1v ~.eo~m."dp.d, Cnot4no D.~t.cu'.~1y ftl 
It~UCtu,. for .n.u'inQ ee,~.et IYltem devtee­
Ito,.O. wh.n •••• Mel.d wtt~ t~8 eO~~ect D.~.m.­
t., tie. • ••• S.ctfo" 8.1) 

Ch.ck~ut sf t~. n.w COMml"d ••• 110 COMel.x. AI "ete~ f" 
S.ctton e.z,s, t~. keybol,d Int.~D'.te, Ind 4t •• lloct.t.d 
Mqdu1.I.cln n.ve, e. co, •• ~ •• td."t' hence t~. comce.tte 
,4nk.d-4M.O. MU.t b. built frOM the .tart C.ee Seet40" 8.1) 
and OOT-ltR co"tro' C," 0"1v b. M,f"taf"ed bl,1eallv throuoh 
the S4M ."t~v into t~e .odu1. II 111u.trated 4" Seet40n 8.2. 
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~ 

EY.~ t~41 ~eau1~e! .o~e .ffo~t, bec~ule ef t~~ ove~'ay."a 
"or~."v .ifected ~o~ the '."Qu8~e. The, f~"owi"Q seoue"ce 
de~4ct. t~i. (.lsu~4"e ODT-l1R ~8S bee" lft8~erl al. ~u""4"~ 
proarAM 8"d .• b~e.koo."t ~ •• bee" let i" eAM 81 4" the •• am­
pl. 4~ ~.ct1o" 8,2)1 

81,2,(110"31'10 
,p 
"~1,2,001!1300 
,I' 
C81'2,0~0300 
,p 
81 ,2,0003:~0 
,I' 

81,2,20"'0300 
,p 
,81'2,0~030'" 
,p 
81,2,"'003010 
,I' 
0131.2,01210300 . . , . . . ,P 
81,2,00"'3210 
,p 

B1,2,"'0Q1330 
,IS 
88,2,150 
2,746.3~ 
446/~e6ccq> 

550/1!101!1!535<CR> 
554/00112121<CR> 
3, -2/"'00535<Cfb 
,S 
,I' 
1~'iUI!I21<Cq> 
.1' 
1 0I 012(111 c C1b 
3,)(X)(.B 
II' 

,IJSER ENTERS CTL/C 
,'IRST I(BL CALL 

, 'C' ECIo40 

,cCR>ECHO 

".' ECHO 
,USERS ~NTEqS ,~, 

, '0' ECHO 
,'O~LOWEO BY eO~~AND 
".,(2 8RFA~S.p~R INPUT' 
,TERMINAL <CR>ECHO 

,CLF~fCHO 
,SINGLE STEP TO ••• 
•••• GET KSB.START 
'~ARI< IT 
,~RT START - ADO 2*31 
,CHECK I(Bl ENTRY 
,CHECK KBt ENTRY 
,CONFIRM ~8L TN KSB 
, ••• & CONTINU~ 

,CONFIRM KBI IN KSB 

,CONFIRM rMD PRnCESSOR 
,SET 'tRST ~/". 
, ••• ~ eOt\TtNIJE 
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Now the Inc~oDrilte D~oeel.or i. i" the K~B, d~buoci~Q el" 
co"t4~u. II b.for., Particull~ ear. i. obv1~u.lv ~eeded, 
"ot to '0 •• co"trol, the eo~~e"t. 0". bre'~Doi~t r.~ovll 4" 
8ectio" 8.2 I'. 1~14" r~l.v."t. T,IOD4"Q t~e SAM .~t~v .~to 
I furth~r overllY el" be 'eft to oeeur "Itu'."v .f "ee."'. 
roy, e.Q. 

,fJ 
a,lCIII/J.B 
,p 
8C11,2,~I/JQJl"l 
l, -2/"1/J 12~ecerb 
l,YYY.B 
,p 

,REMOVE ALL RIP 
'~ESET AT SAM E~Tqy 

,OVERLAY NOW TN , •• 
, ••• THOU~H CwEek 
,SET NEW 'IRST AlP 
,.,. , eONTINIJE 



fa" e 1-1 '7 

NlOl)U,"-,='9 PQ~'5E.NT IN l>O~-1\ mON IT'oR ("£Lilt) 
(£lO,.. Co." C:odQ~ 11"\ po.rQ"~SQ~ 

, • SQ.SIC Re.5IdQt)r rooo;"'o~ ~ -
RNlONlF (~f:"-,i) / ~moNIC (RC-I!)/RMONIK(~t(.ID 

RC'f)ON:"1 
Qrt)oN3 
~n'lori5 
Ca.-oC.K 
~wN. (cJ~ 

""SJF(t:l.r:-li) / Dc. (RC-'!)/Dt<. (R.t<,"1) 
RC'Y)o"~ 

ii!.. Pr,oc.,·po.' r}O '<o",\-,ne.&:-

I NR ( Cc.) 5'l1 (1'3) 
~u.s ( '7) J>XR (14\ 
~A (I~) f=la...o (Ie.) 
8 ... 0 (u) OPN (1(0) 
SPC ll~ CLS ttl> 

3. 5",~~,cl'Qc-,'i F','e._ ('I')Qt')Cl3Q IY"le.t")\'" Ro\JhnQ.~:-
'bP (k.~) Gtf)A (59S) DCN (5,+-) 
FeR (~~) CS~ (51) A~ (550) 
FCL. (45) C-':::X (52,) C'f)'IO ("3) 
1...01( (b.(,) j)L.N <'5~) ~tr) (3 .... ) 
t-Sf\ (I.n) 

4. O~e.r roo(")lro~ Ser"lC::.e..~:-

GrOt (1.4.1) C"5N) (;~7) 
CvT (u.;l3 X I T (Iso¢) 
c~x (Sb 

5 . Ke.~boot"c\ Serv,ce~ : -

e1>P C~'2. 1< BI.· 01> 
KQL... (~I~ I<SI.. EC 

tc:.&1: ta3 '< e.:L. Be: 
K&.»A ~6I· ":1: 
Kfn:.SR K&.'I.L 

"D(·.."er&~ -

K&l:.t1IO 
K8I:."5 
t<.~.DU 
Ttno~ 

~ ~I""O""" J)FXF>c")( jr>KX 
K8 ,-p CR 
p~ ~, ~T 
pp 
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craPTER 9 

F I 1 E FORMATS 

A" ob'e~t Module 4, t~8 fu"d.~e~t., u"1t ef .~out to 
LINK-ti. Fu~t~.~mo~e, •• e~ ."~ut f41e 'Dee4fi.~ 4" t~e eo~· 
m."d .t~4~Q ""V CO"tI4" mult1ele obJ.et modul.,. ~.e~ ob­
Ject modul. eo"t.i", •• ve~.l ~u"et.o"" ~.~tl~ Two ~eouf~ed 
~.,.tl .• ~. t~. al ob.l .v"'b~1 d~ ~eeto~v (GSO) • .,d t,xt b' oeln 
(TXT). At ' ••• t 0"' ,..'oe.tfo" d4~eeto~v (AlO' fl ".0 ~ •• 
au4~e~ •. No~m.' lv t~.~ .... e ml"V ~LO" O~'I."t. ~Ie~ ALO .1 
,'loc4,ted lo1.lv w.t~ the t.xt bloek w~4e~ f~med •• t.,v e~ •• 
ced •• 4t. T~. o~tfo".' fou~t~ el~t C~ot vet 1"'oleme"ted) 4. 
the ."te~".' Iv",bol d1~eeto~v CI~O'. T~. e"d of tk. obJeet 
~odu' •. 1110ee4f1ed bv • b'oek eo~t.4"f~o o~lv t~e 
le~d.~i.m~dule" eom",."d. R.fe~ to F4QuI'e 9-1. 



;.1.1 Mbfeet ~odu'e" Co~te~t. 

;.1.1.1 G'obe' Sy~bo' 01~eeto~y 

T~e GSO ~o'd. el' i~fo~~et10n n~eeISa~y to .,140n eblolute 
.dd~lsle. to ." oloba' .ymbO'I, to eauSI t~e ~~oee~ '4b~.~y 
lea~e~e8 and to e~e8te t~~ l0.d modu'e" CO~O. 

The GSO c~nt.~n. t~~ee ty~el of Qlob.l .y~bo's (in addition 
to ot~e~ tyell of 4nfo~m.tion ICle1fied be'ow), 

1. ~~og~.m section ~.me. 

2. Olfi~1t40n8 fo~ lymbO'1 w~ieh ~IVI been dle'.~ed to 
bl I~t~y Iymbo'l (ent~y Dointl) 

- , 

qlfl~e"cel to Iy~bo'l w~1e~ ~.ye bee" dee'.~e~ to 
bl I;'te~nll (I;'t.~"., ~efe,.ene'l) 

T~I GSO. ~ust be construeted sue~ t~.t o~ee a e~OO~lm 
l,e~4~n'. ~.ml ~IS bl.n dle"~ld, .1, t~. l"trY Iymbo' de­
finitions wit~1n that I.etion mUlt bl dle'.rl~. T~e dee'a~­
.t10n .~f I rl~l~ene~ to I~ ex,e~"a' Iym~o' ~.y 'Dol.~ .• ny­
w~e~e i~ t~e GSD, UDon comoletina I lect10~'. dle'a~at40"I' 
the next o~og~l~ 'lct4on" nlme mly bl dee'I~.d~ 

. - -
T~I G~O w4" oenl~.1'y eO~lilt of leVI,.., format tid binl,.y 
l1n,l. ~IC~ '~ne wi", 8t.~t w~t~ a ~o~ma"~ ~"d1eat~"g t~at 
4t il • DIrt of thl GSD. T~I f1,.lt l1n, of t~, GS~ w4', 
~.v. t~e mOdul.I'. nam" oecked fn .RA05~ form, immed1.tely 
~~l'ow~~o t~e GSO com~lnd. T~e following l1nl. w~" ~IVI 
t~1 GSO eomm.nd .nd I continuat4on of t~e GSO data. T~e GS~ . ..., .,.... . . 
• 1 te~m4nlted by e 14", contl4n4no only t~e G~O tep'minfttion 
com~."d. 

Every o~Jeet module mUlt blei" w1t~ I G~O 'i"e wh4e~ eon­
t.1nl .t 'e'lt t~e obJect moduli" naml. T~e rem.1"de~ of 
t~e GSO. ~owevlr, m.y b •• nyw~e~e i" t~e module. T~e 14nk.,. 
w4" iQ~o~1 11' no"-GSO ,4n.1 wki'e it ~. g.t~e~1"g t~e GSO. 
Refe~ to f10ure g-2. 

il 



PlG~ q 3 

T~. G~D 4. t.~M.~eted bv t~. e"d r,SD obJ.et eO~M."d. 

T~ •• "t~4 •• t'" t~. GSO .d~.~. to t~. fo"ow4",e eo",va",tfo"l. 

1. 

!v.,v .y~bO' (~.~. ) ~u.t b. D~ ••• "ted ••• doubl. 
w~~d •. Th~. dou~'. wo~d ~'D,.,."t. , o.ek.d .~A~~0 
•• D.",.4o", of t~. 'YMbol' ••• _ •• e4f ehe~.et.~ •• 
The fi,.t wo~dhold. the D'eked ~eePe •• "'t.tfo" of 
the 'YMbol" ff~.t t~~ •• e~.~.ete~ •• 

!v.Py .",tpy ~u.t po •••••• wo~d eo"'t8f",f",o f'.Q 1",· 
iop~.t~o~. T~. b~t .••• ~o~m."'t. (~"'~fvf~u.' f'.a.' 
~u.t eo"fo~~ to the fo"owt",a ID.e4ffeltfo" •• 

••••• 

3 
e 
!5 
0,1,2,4,7 
8.15 

R ••• t/S.t 
• •••••••• 

y"'d.f4".~/d.f.".~ 
f"'t.~"ll/0lob.' 
.b.o'ut./~.'oe.t.b'. 
"'ot u.ed 
eod.d oct."v •• fel,ow.i 
~.~bJ.et ~odul. "'.~. 
l'D,~a~'M •• et40", ""M' (.'SfCT o~ 
.CS!CT •••• mb'.p di~.cttv •• ' 
2 •• "t.~"e' .y~bO' t.bl. "'Ime (~ot 
v.t .MD1.~."'t.d) 
3.t~e",.f.~ edd~'I' .e.etfieetic", 
41.y~bol d.cl.~.et.o" 
51 10e.) •• ~t.o", ~.~. . 
S,v.,.fo", fd.",t4ffe.tfo", 

~~t. th.t the hfah o~d., byte of the f'.a. i. u •• d 
•• • eOM~."'d to 4d."'tifv t~e ty~. o~ e"'t,y. The 
'ow o,d., byte fl uI.d to ID.etfy D.~tfcu'e~ Que'f­
tt •• of the .nt,v • 

•• !v.,y D'OO'.~ •• ct4o", .• ",d 'oc.' .actio" ."'t,y ~u.t 
d.el.,. t~e tot., dfM.",.io", (4", byt •• ) of the 1"­
t.~. "otto",. 



~, 

8. 

, 

~ve~y ~.,ocet.bl. ~"t~y ,y~bol d.f4"it4o" mu.t 
.tat. its d.f4~4t.o", ~e'et4v. to t~~ bese of the 
leetton. 

A" e"t~y .y~bo', of a .eetto" ~u.t fO"ow t~. d •• 
e'e~.tfo" of t~e lectfon'. "'me. ~ow.v.~, ewte~"el 
.y~bO' ~.f.~ene •• ~ey eecu~ e~yw~e~e .~ the Gsn. 

T~ •• tl. of e e.ct40" 4e deft"ed e. follow •• 

e, Th. eb.olut ••• etfo" ~e. e .41. of 0. 

b, A eo"t~ol '.etfo"" .fl ••• ~". elu. t~e le~Q • 
•• t ~.'oeeteb'. PC v,'u •••• fO".rl du~f"Q •••• m. 
bly. 

The t~e".f.~ edd~ ••• f •• "acfff.d f" the GSO .0 
thet the If"ke~ ee" f"eJude it 1" th, CO~D of the 
loed module. If"o t~e"'f.r add~... 4. .p.cffi.d 
4" the GSO, t~e 'f"k.~ will a •• ume a" add~ ••• of 
A00001. T~. f4~.t t~e".fe~ .dd~a •• '''ecif4ed wf1l 
be . weott The •• D .. , •• 40" 0" U., .• E:~O .t.teme"t t • 
.... o'v.d dow" to a df.,,'acema"t f~om a p~Oa~.m .ec­
t.O" Co~ loc.' 'actto"' "a~e • 

A, 
81 
C. 

• CSECT NAME: 
13 
o 
~OV ~4UMALE, SP 
• 
• , 
• .END C ,THE ~ELOCATA~L~ TRAN!FER 

,'OOA~SS 
,IS DEFINED T~ AE THE VALUE OF 
,THE RASe 0' CO~T~OL ~ECTrON 
,"NAME" PLUS A. 

The 'f"k~ .. ,,'eces the ff"e'fled ebeolute t~e".f.~ 
edd~e •• f" the COMO ."d f" the TPA block of the 10-
.d ~odule. 

Aefe~ to Ffou,.e 9-3 fo,. ." fl1u.t,.etfo" of the GSO 
w4thout the 810Ckf"o St~uctu~ •• 



Uoo~ .~DUt ~o LINK-tt, t~. text block. ~0~~al1y co~t8i" 
byte. aftd/o~ wo~d. whtch haye vet to be d.ta~mi"ed. T~et 

• ,-". I 

f., oo.itio". ~e~af" with4" the text block wh~.e co"te"tl 
MU.t be dete~~4~ed bv the D~ec ••• e. Of ~elecat4o~ 8"d 14~k· 
f"o. The ce"te"t. of ~he.e De.4tio"._.~e total'y ,cec4fied 
by the ~e'ocatio" df~acto~y which follow. th~ te.t block. 
If a ta~t b'ock doe. "ot "eed Mod.ffcetfo", t~e~ a~ RLD ".ed 
~~t i~tlew~ Thu., ~u't~ole text blOck. may Occu~ co"tf~u· 
o~,'y ~~ the ~oduJe. UDO~ ~"out to,the. ab.olute 'oede~, the 
load module" bt~a~v block. co"tef" .olelv ab.olute b4"a~y 
load data a"d ab.olute 'o~d add~e'I". 

Each taxt block mu.t beof" wfth t~e object co~ma"d which de. 
cla~e. th •• block to be TXT. Thi. COmma"d 4. fo"owed by • 
we~d Which ,tate. the m.m~~y ~oc.t4o" whe~e t~e if~.t deta 
byte of thf. te.t block i. to be olaced. Th4a wo~d i. fol­
,owed b~ the body of the text block. Refe~ te 'iou~e 9-4. 



.AGE qe 

Rel~cetjo~ df~let~~~I. eo~tlf~ thl ~lc ••• erY ~b'lct eemme~d • 
• ~d t~14~ ,u~Do~tfvl .,aU~I~t. ~IQu4rld fo~ med4fy4~o (rI1e­
clt."Q.,"~/Or 'f~k4~a' thl Dr.cel~f~o tlxt ~loCk. Qefl~ .to 
the deff~ft.o~ of t~1 obJlct 11"QUICI, .Iet.o~ 0.1.2. Qlfl~ 
to F4sure 0-8 fo~ I RLD b1oek. 

Eleh ~LD ~'Y eo~tl;~ lOld 
I~d/o' text modff4eltfo" 
mlV "8t. bl followld by text 
.Iml b1eek (If"I). 

~dd,e.. med.f4e.t4o~ eemm.~ds 
ecmml~d.. LOld l~d'I •• eemme~d. 
.odfffeetfo~ eo.m.~d. 4" the 

Eleh ebJeet mOdu'l mu.t hlVI It '11.t O~I ALD w~.eh erleelds 
t~e. ff,.! TXT bloek. The.1 RLD" ~U.t.ee~tl'~ 'eld Idd'~ •• 
modff~eltfo~ eom~l"d. w~4eh .tlrt thl ,4"ker It thl DrOOl' 
p1lel. 

'.1.1.4 t~te~~I' SYmbO' ~4'eeterY 

(Not Vlt 4mellml"tedl 



T~e object ll"Qulal i. t~e .et of 111 eom~l~d~ w~4eh .~df. 
cIte t~. tYpe of I bloek I"d w~ieh lepel~ i" e" ~Ln to CO"­
t~ol the li"kf"o ."d ~eloe.tf"Q e~OCIs •• 

Th. OA"P.~I' .t~uetu~e of III obJeet eOmml"d ••• i 

t. 1 eo~m."rl ~. I byte oU8"t4ty 
2. The .io" bit f"dielte. I byte ope~I"~ Cif .et) 
3. Pote"till1y 128 eomml"d. 

Th. o~Ject 'l"ouloe co"tli"s .eve~el Qe"e~_' tyee. of eom­
",_"d •• 

TYDe I, 

Tv.,e II. 

-
~'oclc TyDe Oecll~ltfve comml"d. eod. COctl' ) 

I. O.el.". the GSO 1 
b. Oeel.,.. _ TXT bloek 3 
e. O.el.". • RLI) bloek 4 
d. "eel.~e the ISO !5 

'. O.el.,.e the ,"odule." e"d e 
f. Oeel.,.e GSO t .,." .. "at i 0'" ~ 

e. Decl.",. a 1 fb,..,.y 7 
~. Oeel.,.e tt'le lfb,.~,.y df,.eeto"y e"~ HI 
f • O.cl.,.. a co ... "b,..",y tt , . Oeel.". • eo .. e lfb ..... v ."d 12 

T.xt Mooiffeltio", Co~m."~1 

T~i. a .. OUD of eomm.."dl ~DDe.,. f~ t~e ~L~ ."0 De,.­
fO"~ the .. eloe.ti"o ."d/o" 14"k."O fu",etio". T~.v 
ooe,..te ueo" speeifie bvte. 0" WOf'lOS f" t~. TXT 
bloek ."0 th.~.fo". ,.eauf .... method fo .. ".f.,.."c­
i"o Qua"tfti.. 4" the I •• oe •• te~ text bloek. 
T~u., the •• CO"O bvt. of eleh 01 the fo"ow."O 
eom"'I"Os ia I byte whfc~ sD.cff4es the dfsDl.ce­
me~t 1,.0'" the b •• e of the text block to the ,..f.,. • 
• "eed text dl~1 byte (0" wO~d)._ The ~Ise of the 
text bloek fs the loeatio" of the ff,.st byte f" 
the bloek' thet f., it f. I df.ol.eeme"t f~o," the 
TXT eOlft'"."d. 



PAGE q·R 

Add t~. cu~~.~t ~~eO~8~ .ectfo~·. b ••• to the 
.c.effied ee~lt.~t a~d c'aee t~e ~elu't whe~e 
f"'dieatad. 

eMf'! (Byte) 
~.,.t.v. Ref.~."'e. (Bvte) 
ee",.t.~t (We,.d) 

Th •• eeM~."d ~,'ee.t'l a df,..ct ~ef~te~ to a~ 
f~t.~~.1 ,..'eeat.b'. IV Mbol. 

! •• ",c,.i 

A I MOV *A,II J TM! PELATlvE D'FtNtTtON 
, 0, II,. APP~A-I AS TH! 
J CONSTANT IN THE CO~M'N~ 

2. Globa' -.'oeatfe" (net.' eed. 2) 

Pllc. th •. valu. of t~e I~eefff.~ olobal .y~bo' 
wh .... f",dfeat.d. 

eMO (Byt.) 
R.'atfv. R.f.~."e. (Byt., ~ 
G,eb., 'y~~o' (2 we,.dl, Packed .~'OS0) 

Thfl eOMMa~d oe".,.at.1 a df,.act .of~t.,. to a~ 
•• t.,.~a' Iy",bel. 

E.a~~'.i 

, 'SIU~! "A· II 
, A GL(,BAL 

MOV *',10. TME ~AME "1" 
J ,.,P(ARS iN 
J THE COMMANO 



PAGF.: q-g 

J. I"te~"el Of.~leeed Re10eetio" (~ctel tode 3' 

Celeulete the d4Ielac@me"t f~om t~e ~e.it.o~ 
of the eu~~e"t locat 40" cou"te~ (~1u. 2) to 
the IDee4fted eblolute edd~el'. ~laee the ~e-

•• 

lult whe~e f"dicated. 

tHO (Bvte) 
Relettve R@f.~e"ee (Ryte) 
tO~lte"t (Wo~d) 

!icamp'e. 

tLR 1115~0' A 1"~5~ 
r APPEARS A' 
r T~E cnN~TANT 
, IN T~tS CO~~'NO 

Note that th4. tyoe of ~e'oeatte" oeeu~. o"'y 
whe" the~e fs a ~efe~e"ee to a" absolute svm­
bol f~om e ~e'oeeteble 'eet4o". 

Globel Dfspleeed Reloeatfo" (Octe' Code ., 

Celeulete the d4'Dl.e.~e"t from the ~o •• t.O" 
of the eur~e"t leed locatio" eeu"te~ (elul 2) 
to the.",c4fied global. "eee the ~elu't 
whe"e 4"dfeeted. 

CHO (Byte) 
Relatfve Refe~e"ea (Byta) 
G,ebal Svmbol (2 we~d., "aeked .RA050) 

I ASSU~E T~AT 
I .," fS A GLoa'L 

~OV 6,10 ,THE NA~E "A· 
r APPEARS TN 
r T~E eO~M'Nn 



5. G'oba' Additive Reloceti o", fOct~' Cod@ S) 

Add the val~e.of the IDecfffed o'oba' Iy~bo' 
to the IDecified CO"lt8"'t e"d Dlace the ~elult 
whe~e 1"dfc.ted. 

eM" C"vte) 
Re'attve Refe~e"ce (Byte) 
Gleba' Sy~bo' (2 Wo~d., Pscked .~A"!0) 
eO"'lt a",t (lIIo~d) 

• ASSUME T"'AT 
• A IS A GL08AL 

MOV .A+8,10. THf 8 
, 'PPE.R~ AS T"'E 
, eONSTA~T 

6. Global Additive Dile'aced Relecetfo" (Octal 
Code 8) 

Calculate t~e d4lclaeeme"t fpOM the DOl4tfo" 
of the cu~pe"t 'ecatfo", cou"te~ (plul 2) to 
the Idd~ell IDecffeid to be the IU~ of the 
.eeeffted eO"lta"'t e"d the .oectfied global ~ • 
• y~bol a"8 the" pllce the ~ •• ult whe~e 4"df-
ceted. 

eM" ("vte) 
Re'ettve Refe~."e. (Bvte) 
Glebel Sy~bo' (2 lIIo~d., PIcked ~R'D!I) 
CO"'lt e",t (!IIopd) 

E.a~D'ei 

CLR 

, ASSUME T~AT 
, A IS , GLO~AL 
, THE 8 
, APPEARS AS 
, THE CONSTANT 

Exa~D'ei ('ORTRAN) 

COMM~N/LABfL/L,N,MI M., 
The •• Itet'Me"tl would CIUlPo th8 fo"ew4",~ 4",­
.t~uct4e" te be ge".~.tedi 

LA8EL+~ , LA!EL TS A 
, GLOBAL 



--

7. Set P~oe~am Lim4ts (Oeta, Cede 11' 

T~i. eo~mand (gene~.ted by the .LIMIT .s.em­
bler d.~eetive' cluaea two wo~~. i~ the TXT 
b'oe~ to b. mod4f.e~. T~e fi~at wo~d ••• et 
to t~e low.st ~eloe.ted 8dd~e'~ of t~e D~O­
gr.~. T~e •• co~d worn ia set te the ~i~he.t 
~eloc,ted_ adrlr, •• +1. that. is, the f~r.t free 
10e.tio~ follow1nc t~e reloc8ted eode. The 
com~a"d con.ists ef Ju.t one wo~d. 

CM'" (!\vte' 
R.,.tiv. Refe~8~ee (Byte' 

Not. ~hat beth wo~d. to be ~odif18d ~ust aD­
ce.r 4" the •• ~e TXT blOck. 

8. .CSECT Text Mod4f4eat1o" Comma"dl 

Fou~ .CSECT text med1f1e.t4o~ eom~e"d. ~.ve 
be." .dded to the a •• emb'er's ~bJeet 'I"CuIQe 
reDe~to1~e to .ccommOd.te .CSECT ~,'oe.tionl 

"CTAL CO"'1MAND ...••... --.--
1. .CSECT reloc.tion 12 
2. .CSECT d1.c1eeed reloe.tio" 1. 
3. .CSECT .dditive ~e'oc.t40" 15 
•• .CS~CT additive d4.D1aeed relecat40" 15 

The ~INKER cu~~e"tly maD. th ••• eom~."d. i"to 
t~e eor~esoondi"c .~LOBL t •• t ~ed4ficat.~" 
eomm."d.. How.v.~, if .nd when the LIN~ER i. 
mod.f4.d to d4.t1nou1sh bet Wee" ,GLOBL .nd 
,CSECT ~am •• 4t w.,l b. coa.ibl. (without mod­
if1c.t.en ~o the •••• mbl@r) fO~ the u.e~ to 
h.ve .CSECT' •• "d .GLOBL" with the .ame ".m •• 



Ty~e tIT, Loeat4o~ Cou"te~ Mod4f4e.t4o" Co~~a"d~ 

ThA" eo~~~"d. aD~ea~ i" t~e RLO ."~ e~"t~ol t~e 
.atti"G of tha LINKERt. eu~re"t loeatio" eou"te~, 
that 11, thay eo"t~ol where the ebsolute loed deta, 
withf" the "ext text ~leek, ., to be oleced 4"to 
"'e"'o"Y. 

The obJaet ",odul8 ~Ult heve et lea.t o"e RLO, cO"­
tai"i"e t~a ~~ooar 'oeatio" eeu"tar •• tt4"G a"d/o,. 
"'o~1f4cat40" eo",~a"d., 0"eeed1"Q the f4r.t TXT 
~,ocic. 

The.e eo",~a"d., whtch "'Ult be l.,t 4~ a'" RL~, •• t 
the lo.d .ddrel. for the ",ext TXT bloCIe ~eed. 

1. Loe.tio" eou"ter deft",itio" (Oct.' Cod8 7) 

Set tha eurra",t loe.t4e", eou",ta" eeual to the 
'u'" of the 'Deetf4ed o~oar.M .actto"". b •• e .d­
dre •• a"d the .oae4f4ed eo".ta"'t~ 

C~O (Bvte) followed by • "u" ~yte 
P~oera~ Sactto"'. N.",e 
(2 Wo~d., Packed .RAOel' 
CO".t a"t ("'o~d) 

Th •• eOM",."d 1. oe"e"ated wha"eve~ a .ASECT, 
.LOCAL, or .CSfCT directive •• uied to i"itfate 
or eo"t1"ue a D~oa~a'" leet4o". 

2. Loeatto" Cou"te~ Mod4ficatfo" (Oetal Code 10) 

Oeft"e the Cu~~e"t Locetio" Cou"te .. to be the 
'u~ of the cu~ra"t o"oo .. a'" .eette"'. b •• e ad­
d~e'l a"d the follow4"0 co".ta"t~ 

CHO (B~ta). fo11owed by a "~l' byte 
CO".t.",t (wo .. d) 

f.a",Dle. 

, t~~ .poe.'" a. t~e co".te"t 
, The value of t~+t0'0t 
, aDce.rl •• t~e eO"lte"t. 



The "~r~.' cutDut of the 'f"ker t •• 'oed ~odu'e w~te~ .ev 
b. 'e.ded I"d ru". The Ph •• e I 4mcleme"tet4e" wf" e~oduee 
O"'V , 'old module. P~ •• e II w4" t"elude the oct.O" of 
Droduei"o • 'o.d~ttme relocltlble module. 



A 10.d M01U'. co".f.t. of fe~M.tted b."e~y 'f~e, ~o'di"a .b­
,olut. lo.d .dd~e •• e •• "d object d.t ••• specified fo~ the 
~e~er t,pe .y.te~ .b.~lute 10.9~~. Th. f.~.t few wo~dl of 
d.te w4" be t~. comMu"fCltfo". dfrecto~y (COMn) ."d wil' 
h.ve a" .e.e'ute 10.d .dd~e •• eeue' te the 'owelt r.'oelted 
.ddre •• sf the D~oa'IM. The .blolute 'eede~ wi', lo.d the 
COMO et t~e ,Deeiffed .dd~e •• but the" the D~ear.m wi1l 
overlay the COMO. The df.k mo"4tor w4" e.D.et the COMn ."d 
w~" 10~d ~t wh.~e ,h. Mo"ftor w."t. ~t. T~e_.~d oi the '0-
.d medu1e wi" be f"die.t.d by I TAA bloek. th.t f., • 1f"e 
eo"t.4"4", o"'y •. leld 'ddr.... The byte cou~t f" the for· 
m,tted b1".ry If"e wi" be e 0" t~ •• li" •• 0" .,, other 
li"e. tbe byte eou"t wfl, be '.~oe~ th." 8. The 'o.d medu'e 
,4"e •• the li"ker outeut, h.ve the fO"owf"Q formeti 

t.t Bytei 

.t h U,,'u 
"It byte. 

Low orde .. byte 
Mod. 
Ulll ) 

~fQh o~der byte 
.tltU. 
(IUjl) 

Actu.' byte COU"t 
(fro", 1.t thru 
JI.t byte, "ot 
f"eludi"a eheck.ulII) 

Stertf"o .b.elute 
,oed .dd ..... of 
block (1i"e) 

Cod. or date to ~. 
10ed.d 

T~,~. i. ,1.0 '" e.t~. byte of eheek.u~. 



9.2.1.1 eO~~_Co~t.~~ 

Th •. C~M~ hold. the follow4nQ .nfo~mlt10n to be ol •• ed to the 
mo,,4to,,1 

1. A" f"d'elt40n of wh.the,. the module •• load-t4m. 
~eloeltlbl •• 

Th. O"OO"I~'. t,.ln.fe,. .dd" •••• 

Th. low •• t .dd" ••• lc.ded by the p~Ool"lm tnot f~­
clud4,,0 Ibsolut. code). U"de,. ~SX, this arld"e •• f. 
the lowe.t Idd" ••• to be u.ed 10" ST&C~ .pee •• 

Th, .fze (in byte.) of the DI"O~,..m~ U"de" RSX, 
~h~. .fze tnc'ud •• the STACK .pece tJu.t h.low the 
~,.~g".m) .nd the ,.e.'-tfme heede~ (Ju.t .bov. the 
o,.og".m). 

5. OoTI. t,.ln.fe,. .~d" ••• (0 if DDT not t"'c 1ud.d). 
tano"ed unde" RSX, 

~. A ~ •• t Of monito~ "out~"e. "eau.,..d to be lo.d.d 
alo"a with the module (no",. u"d." ~SX) 

7. The lOld modu'e ".m •• 
e. The ve~s.o" ;dentfffclt1o" 

The co~n aDDel,. ••• b4"I"y d.t. to be 'o.ded It 
,.e1oclted Idd,.e.. of the D"Og".~, The Mo"ftol" 
••• l'IItn. t"e. COMD, o,.oce •• U I"d c.ll the p~oee" 
,o.d the ol"og"em. 

the lowe.t 
'otde,. wi', 
l"out4"e to 

, 
T~. CPMO eon.t.t. of po •• fbly •• v."., fo~matt.d 
14ne •• Each ltne hI. I lo.d edd~e •• CfQ"o"ed by the 
'0.ge~) f~llowed by .~ctfo", ~f .~fo,.m.t.o". !ach 
begins with a" identifytng wOl"d t"dte.tfl'lg the ty"e 
tion Inrl the le"Qth of the •• ctton a. follow.i 

-
Low Byt./HfQh Byte ...•...•.. -...... . .-.-.-. 

bt"II"Y 
~o"'ho .. 
.eet4o" 
ef .ee-

'" t ••• 
1 I ".I 

!"d of COMO 
N wo"d. of 0." .... ' ."fol"m.tfon 
follow •• 

2 I ".I N l'IIo"ftol" rout."e reau.lts 
follow (0 ul'lde" ~~X' 



Thu. the eOHD ha. 0"' o~ ~o~ ••• ,t4o". of Qe~.~a' 4~fo~~a. 
tfo" follow,d by o"e o~ ~o~e .eetio". of ~o"fto~ ~out4"e ~ •• 
Qu •• t. followed by ••• etio" t.,mf"atf"Q tha eO~D. T~e o~d· 
.~ of t~. a.".~a' f~fo~Matfo" f., 

WORD NUMI5ER 
••••••••••• 

I 
2 

:5 

• 

CONTENTS 
• ••••••• 

Low •• t add~ ••• 'eade~ ~V ~~ee~.m. 
~~OQ~'M .4!. (4" byt •• , th4. f. the 
.um ~f t~. 14181 of th~ ~e'oe.t.b' • 
• ectfo"'l. 
P~oa~.m t~'"'fe~ .dd~ ••• 
ODT'. t~I".f.~ add~a.. (0 4f OOT 
"ot 10adacU 
'hablO' u-te 
t8lold tim. ~.loeatab'e 
'oad Module "a"", (2 ",0~d., .• ~4"!UJ) 
load MOdul. v.~.fo" td."tfffcatio" 
(2 ~o~d., .R4D~0)._ .Thf, data_fa 
aCQuf~.d f~OM the v.~.fo" fde"tfff· 
eatie" of the ff~.t object module 
'f"lced. 

Th. me"4te~ ~outf". ~eQu •• tl a~a i" the fo~~ of wo~d. eO". 
taf".~a the ~outi"." "umb.~ a •• ~.eff •• d f" the Mo~fto~ ,fe 
b~a .. v. 



A~ ftbteet ~odule lib~ary that e ••• ts as a fo~~atterl b."a~y 
'4"ked f4le is a leQUe"ce of object ~odu'e. ereceded by e 
dfrecto~y of the eo"te"tl. 

A l.b~a~y •• e useful file for th~ee realo"l. 

t. It laYes hayf"a leoe~ate d4~acto~y e~t~1el 1~ a U'O 
fo~ 14"qle object modu'el. 

tt e.~ed.tel the l."ki~o D~oeell. 

It allowl for Ita"dard4Iat40" a"d eo~t~o'led uedat-
4"a of eom~o"'v used ~out1"e, e.o. Fe~tra" eo •• "e 
"out."e. 

The f4"lt data byte of the i.rlt If"e of I" Object mOdu1e 
"brl~y ~o~tli"1 the code 7 to i"dfeate the begi""4"Q of a 
Hbrl~y fne. 

Th41 'f"e •• followed by • '4"e. of d4recto~v t"formlt40" 
term1"ated bv the e~d d4rectorv 1f"e Ccode tl,. 

Now aDDel" the obJeet module. f" the .ame o~der as the." e"­
triel 4" the dfrectory. ~efe~ to fi~urel g·e a~d 9-7. 



9.3.1 nt~eeto~y Co"te"t. ------

-. ~. 

The d.~ectory eo"t.i"~ o"e ,"trY De,obJeet Moeule f" the 
.eMe ~Alat4ye ~OltttO" •• it •••• oet.ted obJeet Modu'e. A" 
e"t~v ts eSle"t1,1ly th@ obleet.mQdule. ;SO (~efe~ to f.Q­
u~e. 9.2 ."d 9-3) w1t~ two .ddttio".' ~eaU1~eMe"t. to .llow 
fO~ oet4Mum .e.~c~f"o of the dt~eeto~vl 

t • The GSO a. D~odueed by t~e ••• emble, 1. ~e-o~de~ed 
10 that .11 exte'"I' .;LORL'. IDDe.~ after al' the 
~;LO!L e"try Dot"t., th.t f.. III the •• te,"el 
.GLOBL'. wh.c~ ,oDe., with the Ablolute ~~OO'IM 
'ectio" N,M' .~e Moy.d to JUSt befo,e the e"d SSD 
deel.,.tfo" f" the ;90. 

Li"es maY eo"tlf" UD to 93 d'e.~.' date wo~d.. If 
,".obJeot Module hI •. "0 "am.d .CSECTi. o~ .LOCAL' •• 
thf. buffe' wil' Il'ow fo, 20 d.efM.' ."try Dof"t. 
(8~ wo~d.) I"d 13 word. io~ 

GSD d.c'.rltfo" (1) 
Object module "Ime (4) 
Ablolute Prog~l~ Sectio" Nlme (4) 
U"".med Relocatlb'e P~oOrlm Sec~fo" NaMe (4) 

i" t~e fi,st '."e. 

A" ~biect mOdule i" I" obteet modulI l~brlry ~I 4de"tfcel to 
fts Ita"d .Ilo"e ye~lfo" (reie~ to .ect1o".9~1' e.ceot t~lt 
the ;SD is ~educed to ft. f4r.t ."d , •• t '1"e'. Refe, to 
f.ou~e 9-2. Th. f4rst If". eo"t.4". the ".m~ ef the object 
module. fo~.y.r1f1e.t.o" w4th its d4recto~v e"try a"d the 
, •• t "~"I f"dfc.t.1 the e"d of the GSD. 



, , 

.~~ L~"d~_o~ule ~J.b .. ~~~~o .. ",-.!_(I'I~~ Yet 4",01@"'e"ted) 

A. load ~odul. ltb~a~y, t~at e.tltl al a fO~"'8tted bi"a~y 
'i",ked fil., i. a .eaue",ce of lead "'odulee D~eceded by 8 rli-
~ecto~y 01 t~e eo"te"t •• 

The f.r~t d,t. byte oi the ft~.t l~"e oi ,'oed ",odule li­
brary eo",te4",. the eode 13 (oeta" to t",dteate the beatl'll'lil'lO 
of • 'oed ",edule l1b~ary file. 

Thie 11"e 41 followed by • ,t"e. of di~eeto .. y .",fO""'8ttol'l 
te .. ",1".ted by the ,l'Id di~eeto .. y 11"e (eode t4,. 

Now aDDea .. the load ",edul •• t", the ""'e o .. de .. a, t~.1 ... "­
t ..... i" the d1reeto .. v. ~efer to fiau~ •• v-a al'ld 9.9. 

The djr.etory.co"'ta~"'1 ~"'e e",t~Y oe .. load ",odu'e tl'l the •• me 
rel.tive Do.ft1o", •• tt •••• oei.t.d 'o.d IIIodu'e. A", .",t .. y 
41 the f1 ... t '1"e of the 'oad module Crefe, to f1ou ... 5-1) 
wh4eh 4. the f .... t 14"e of ft. Com",ul'lieetfol'll Dfp.etopy 
CCOMD'. 

A 10.d ""odule fl'l • '1b ... pv •• fde"tfe,' to -UI .tal'ld alo"" 
verete", Crefer to f.au~. 5-1). 



G-SO 

RLD 

TXT 

RLD 

TXT 

RL1> 

• 
• • 

T~T Text SIoeY 

MOl)ULE 
eN» 



~ I G-SJ) 
Ot.l~t Mod" Ie.. f(at« 

(a wot'cls ) oRADS_) 
- _. 

FLA&S 

r) 

DATA 
0 

• • 

PitTA 

I "SI> 

I~) 

I. 
~ 

,) 

Olljcc.+ Co .... ""-a..cl 8~tc. (GSD=.) 
FolrClMlcd ~1 a -."., b1~e. 

q w.w-" S .. -... t", 1sT 5"!'tIt"0 I i" 
"""e,. 'bT.. ·TITLE ~a,I~t" 
cll«di,,~ ~cou,,;tc"e4 

M01'c, cleeht('at.ot1S 6f 
DATA sect, • ., .,iM1esJ 

~ \o\,a' v.a.. e s ) ttc.. 

bi.,c.s 3 t-. N-I o~ (7SJ) 
-sou • .., "'''e 10C',.,aT o-f £;VlC, a.. 



"wrAD,." ,., .... ~ -eJ:w rp 

'I(ADSi 
NaWl~ 
'ISrJ 

SfttHm Su 
-RAD 
"'am .. 
~'S~ 

fdlti".. ..ure" 
· • 

·ltADS'p 
Na-r. 
FLA&$ 

s..,t.'." S;ac. 
'RADS"SIJ 
IIhtc.. 
~.".~ 

,.hrti", NAress 

· · " 

Pa, c. 'i .. 22-

o~'t Modll/~ ~...,t. j "'''c. 1.11" 11 ..... 01 i", tAr. last. 
·'T%T&.. ~c:a".,'t.1'tcl .,. +I,t. def.~ tt ~1"" 1.0. ·MAr"'· 

8i"... .Jet .... -t ;~t,'fic.t.·." ;,6= """-fiR .=MiJtc"o-U 
~CflIO"'; ific.ri;o,,", • +1.«. 'sT 61"""" ;" -He. last 
'%DSNT em-ou .. 1it.cI - '&,,17 ,', • ...,itf~ :.f... -%DEAlT 

Aa".I,,'t .. P~, ..... Sec.+,." N,.,...t... ( ..... ASS.) 

,rea""'" s.d, ..... " ;<t\l'N ... l1 i~owtt." de~'''t~ 

All 'ASseT '&L~8L ewt1t, ,.anT, "a"d i.!L elC1(Mt" 
·&1.08l'~ ;.iteC' .... ;_~.a ;'" .·~(.IS;_, • ftI4D~_ .,..dcf'. 
If eWl1',.., pet'WlT; 

FLNWS a. :lU¢ .i d~j1'cclJ abIOJ"+e.,, ,'0".' .y",I,o, 
VALue. ako~tc. aAd,Ctl' 

I.§: CJl1i,.. ... I : 
FI.A&S •• I¢; ,ju",dt~iWlccl a'e~1 '1"".' 
V"1.UE • CMcIe~;~cd . 

U",,~d Reloc.t ... ,.. P'1f' .... Sec.+,'OI"l (~U, .. H .. U.JU) 
P('''.~ "ed,o.,., ,-.,. tel'".,) tcloe.t.ble. "clef;", d 

A II ·6L08L, el'1t'l. '0 .... +$ ,'", "'''"'a",.cl . cseCT 
they .,f«at' i" ;tlc.~&r ;"1 .1f1fD~ Ot'Jet". 

.:us~ = dt~Wled l'~'oc:at.U,- "oj.el .~ ltol 

lJat/tt&.l Relocaiablc. Pt'O!r~ s.ctio" 
el' 4.OCA&.. Serli .. ", , 
:Ii ~taw\ $c .. +"e" ~ 'L~S ... 'IStJ 
20i L.61&.. Scc:t.o" I FU,&S" .... sp 

An °S-LOGl.. entry ~i.,t.l i" -lit,·,. 
", .... tel sed-ion, 74.)' "'!'fa,. I~ 
;~e-I'eas;"'1 ."AOS~ etclet" 

5.",; 'at' S~i\ot'\ 
Bl«k"~ 'YfC'If' 
f~ tleh ·CSE"~T 
W ·1AC1ll 1. i", 

~'Sq, : ck~td .. Rlocata"'t.13J·~1 'r''" I 

~ 6ltjte+....A"Je. 
Tlwf 'af,ear ,~ 
+Ae. ot'det" ef 
+I.e;r /6 .,. 
OccClttel1e t. .. ., 
+hc. $OUC't-eo 
c.A~ • 

Tiat1Sfc,. Addres,," 
7.-5 i.,. a~,.'",t~ Reti • .,: FLAGS: l'IUi n;.. releca1'@1c. seet;...... ~ pl.~6-J = I'i~ 

Fi61Jt'e.. '-3 CCMTtt1ts 05 GS D 

VALUE. abs.I",tc.. ~,. 
VJlWE = 19'aii"t. a~ ... 



--

¢ txT 

Loa cl AdJ...es $ 

Absol\lt~ 
Load 

Data 

Objec:T COYl9~Mcl ~+~ (TXT=3) 
~Jlo",,~fl by a Y'\\J II oy1"«-

Load Alcl~,.s foot" +I,'-s 
Bloc. ~ o~ Data 



¢ HL/> 

Objec.+ Co""rt)a .. Js 
&. ,47cl1P1et,ts 

8o,1J ~ +~e.. 
Objec.'t CO",",'a ... ds 



--

• 
• 
• 

EvtA. D;tecTo~ 
~--~-

fi~s+ 
Ob~t Mod\)le 

~~--~"'~-.... 
S~cl 

Obje~ MoAul~ 



E .... tt'''' I _________ an, • ",t,)' Mat COftI;~t-o~ .?' ,;~C ~ 
, eac" .,,~ Mar c..."'nt11l1 up 10 '3 

••• --------------.. cf(c,,,,.1 cli1a fAlot'~~ • 

T>;t'~ctat"! 
&T~"~s 
~ +J.ru Ii-I 

1----------- ----.-. 

ObJtc1" 
f1od",J~s , 
-f/'ru 

" 



--

~ 

- -
ge1;~, LitJt'art 

E~ttl ' 

Ettt"1 ~ 

• • • 

E~t~l W 

fred Dit'~e-to"l 
.fits"-
Load MecI"I .. 

SccOt\~ 
Load Mo~"I ... 

• , 
• 

N+~ 

load Mo~le. 

I, 

• 

I 
1/ 



(a,e r;..%y 
-/ 

L;ne. I I czsl ,3 I 8ca;~ lOlA I'1oAule Li"ra7 

ii'ltc 2 Erttry , 
Lif&t 3 E.,.t,.y 2. O;rft-to.-,'" a., e .. Try il i'4c. 'st I.~t.. 

(COMD) .f ;t .. 'Dad WItOJ,,1e. • 
· · · 

li.,. .. N+, [ E"try I{ ] 

i.t t#f.zl _I I¥I E."l Load /'1aJ.J I~ Dit"ft torI 

Line tlt3 
+~t" 
1'ISt Ii .... Load 
~ht1" --/ 

lncl Modules I 
l1.cUe. ""h .. ~ 

" 



HOW TO OBTAIN SOFTWARE INFORMATION 

Announcements for new and revised software, as well as programming notes, 
software problems, and documentation corrections are published by Software 
Information Service in the following newsletters. 

Digital Software News for the PDP-8 & PDP-12 
Digital Software News for the PDP-II 
Digital Software News for the PDP-9/15 Family 

These newsletters contain information applicable to software available from 
Digital's Program library, Articles in Digital Software News update the 
cumulative Software Performance Summary which is contained in each basic 
kit of system software for new computers. To assure that the monthly Digital 
Software News is sent to the appropriate software contact at your installation, 
please check with the Software Specialist or Sales Engineer at your nearest 
Digital office. 

Questions or problems concerning Digital's Software should be reported to 
the Software Specialist. In cases where no Software Specialist is available, 
please send a Software Performance Report form with details of the problem to: 

Software Information Service 
Digital Equipment Corporation 
146 Main Street, Bldg. 3-5 
Maynard, Massachusetts 01754 

These forms which are provided in the software kit should be fully filled out 
and accompanied by teletype output as well as listings or tapes of the user 
program to facilitate a complete investigation. An answer will be sent to the 
individual and appropriate topics of general interest will be printed in the 
newsletter. 

Orders for new and revised software and manuals, additional Software Per­
formance Report forms, and software price lists should be directed to the 
nearest Digital Field office or representative. U.S.A. customers may order 
directly from the Prc:ornm library in Maynard. When ordering, include the 
code number and a brief description of the software requested. 

Digital Equipment Computer Users Society (DECUS) maintains a user library 
and publishes a catalog of programs as well as the DECUSCOPE magazine 
for its members and non-members who request it. For further information 
please write to: 

DECUS 
Digital Equipment Corporation 
146 Ma in Street, Bldg. 3-5 
Maynard, Massachusetts 01754 
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REAOER'S COMMENTS 

Digital Equipment Corporation maintains a cantinuous effort to improve the quality and usefulness 
of its publications. To do this effectively we need user feedback -- your critical evaluation of 
this manual. 

Please comment on this manual's completeness, accuracy. organization, usability and read­
ability. 

Did you find errors in this manual? If so, specify by page. 

How can this manllal be improved? 

------------------------------------~--------------~ .. ~. -

Other comments? 

Please state your position. Date: --------- ------- _ ... _----
Name: Organization: 

----------~------------------ ---------
Street: Department: 

----------------------~-------- --------
City: ___________ ~ __ State: _______ ~ ___ Zip or Country __ ~. __ . __ ._ 
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