
-
'!_ 

j inc lu;J" 
4' ., 
6 

ll 
'J 

l IJ 
11 
p 
l.i 
l't 
1., 
16 
lf 
l H 
1 'I 
20 
Ll 
n 
2 i 
L 1t 

L'> 
26 
27 
2!1 
L •J 
JO 
j} 

.:lL 
:n 
3't 
:i~ 
.:lb 

H 

- - - -
cµyr i·Jht •. 1 e f 

:•••••••••P********•••******************************** 

Concurrent CP/M-ll6 Vl.l 

Oiqital Research 
l'.J.Box 579 

P~cific Grove, California 939~0 

( 408) 6't9-3896 
JWX 9103605001 

;• Ill lnform~tfon cont~ined in this source listing is 
; . 
;• 
;• 
;• 

PROPRIETORY 
-=========== 

;• All riGhts resP.rved. No part of this docu~ent 

;• may ba reproduced, transmitted• stored in a 
i* retrieval s1stem1 or translated into any language 
;• or computer lanJuage 9 in any form or by any means 
;• ~ithout tne prior written perMission of Digital 
i* Res<orch, P.O ~ox 579 9 Pacific Grove, California. 

:•••·················································· ; * 
;• HP/M-86 Memory Management Module 
;• 

;····················································· 

-
PAGi: 
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CP 1:1 ~ s ~~u 6 1. l SfllJRCE: lffH.t.86 

::H 
.j 'l 
.. o 
41_ 

41. 
4 :I 
44 
4'> 

4& n-n' 
"J Ot.lOU 
4H ouoo 
'1:9 OUflO 
~fl oa20 
~ l OUOd 
~;> 0008 
!.d OliOd 
~4 0003 
:,~ ouru 
~(, (1(J(l 

';,/ 01on 
':> ~l Ol~L 
J l) 00)() 
t> I) 000':> 
(, l 0001 
6l OIJO.:' 
td OG03 
&'• OOAA 
6~ 
/:;(, OiJOO 
t. I ff Ff 
&ti 
61.J 0000 
111 ff-i0 t-
11 

- .... 

~j~ct I lnclurle system.def 
;*********~*********l****•****•••••••••*••············ 

~· SYSTt~ DtFiN!JlO~S 
;• 
;•··········~*•••••************•********************** 

tru~ "<tu Uffffh v dlue of TRUE 
t al s,, e lU 0 value of FALSE 
unknu"" eq<J 0 value to be filled in 
dskrccl P'lU 12ii log. disk record len 
tcbl<Jn equ J2 size of file control block 
µn:Jn1:>iz equ d size of process name 
'-lOdlUSil euu Pll<tlllSiZ size of Queue II i!lOe 
fnamsi.: e·-1U µo<;msiz size of file nami. 
ftyp:>iz equ j she of f lle type 
•>sint CQU n1, i flt vec for o.s. entrv 
detHJ\Jint e:1u usint-tl int 11ec for dcibu1rners 
ulen 1'4U Ill OOh :oize of ud<; 
ufl!lll7 len eQu ulen .. 'H size of uda when process uses 
pdlen '!4U 03Uh size of Process Descriptor 
todlen equ 5 size of Time of Day struct. 
fl'IJ_ti<:k euu l flatJ 0 = tick fhg 
fl.iq_St:C e qu 2 fl.ig 1 = SeCOIHI flag 
fl:JJ_min equ 3 f 1'I q 2 = tainut e flag 
ldlJbsiz e 'l'J Oaah ldtablen=ll, 10 entries 

mpm e<lU f~lse HP/H-86 or 
ccµ;n eq.; not lllPlll CCi'/f'l-tlf, 

JCPll eciu ta l se LP/H-86 BOOS 
tHll'H l'Q'-1 riot 3CPH multi-process oOOS 
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- -
u 
7 j 

/4 
l '> 
16 
II 
7 Ii 
/ 'J 
uo 
ol 
,j/. 

ll l 
b't 
0 ~. 

H'} 
b7 
tlfl 
d'1 
•,u 
'} 1 
it. 
') J 
'H 
') '> 
')(, 

') ( 

'JU 
':t tl 

l Ull 
1 ll) 
l OL 
1 o·~ 
1114 
Ju'> 
l lib 
l (J 1 
1 OH 
1 u 'j 
11 n 
] 11 
lP 
lH 
11'1 
J i !> 
11 (, 
I 1 f 
l!H 
IL'.! 
1 <'II 
IL 1 
JU 
1?. -.I 
I .::4 

= 

-

ouoo 
000 l 
0002 
l)()()j 

Ql);)4 

000'> 
110116 
0007 

0001 
OU02 
00!14 
OJOll 
OU 1 IJ 
0020 
0U40 

ono.: 

OU Of 
r.o 10 

- -
.,i ·•::L I inclc1·1e ,,oelfunc.def 

:•••····················~····························· i • 

-

i* CCP/~-hbt kP/K-36 Inter-Module function ~efinitions 
; . 
:• 5um~ calling conv~nttons as Us~r programs 
l• 6KC~~t ex= function instead ot CL 
:• H« = 2nd parameter on entry 
;o CC:t=module, Cl=functton Ii tn module) 

•• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11o:h1le cJefinitions 

user equ 0 

- -
PA$E ] 
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!>UJ; equ l 
z 

SER.# ______ _ 
rt rn eQU 
n•e in equ J 
cio equ 4 
bdos eQU ) 

xios equ 6 
net ~qi.I 7 

; i!its tn;:,t represent 
; in module_rnap 

5upmod_bit equ OOlh 
rtmrnod_Llt eQU OOZh 
rne1nmud_bi l equ 004h 
bdosmou_:Jil equ OOdh 
ctornod_bit e<lu OIOh 
xiosr.10<1_t.>it equ 020h 
netmod_t,i l i!QU 040h 

i 5•Jµervisor Functions 
;f _sysreset cqu (user 
;f_conin eQU (user 
f_COllO.Jt equ {user 
;f_rconin equ (user 
;f_rconout cqu (I.ISP.I' 

f_!slout equ (user 
;f_r,11<•coni<> equ (user 
;f_<Jetiobyte eQU (user 
;f_!>etio;:;yte equ C<1ser 
f_conwrite e.:iu (user 
f_conrcao CQU (user 
; f _const~t e .:t lJ (user 
;f_bdosversion equ Cu s er 
; f _disk res •! t CQU (user 
it _di sks~l ect equ (user 
f_foµen equ (user 
f _fclose cQU (<1ser 
; f _se;:..rch1'irst equ Cu»er 
if _searchnc>< t eQu (user 

present 

• 0100h) 

• 0100h) 

* OlUOh) 

• 0100h) 

• 0100h) 

• UlOOh) 

• 0100h) 

• 0100h) 

• OlUOh) 

* 0100h) 

• 01001\) 

* 0 I OOh) 

• 0100h) 

* OIOOtl) 

• IJlOOh) 

• 0100h) 

• 01000) 

• OlUOh) 

* 0100h) 

modules 

.. 0 .. I .. t .. 3 .. 4 .. !j .. 6 .. 7 .. ti .. 9 .. 10 .. 11 .. 12 .. 13 .. 14 .. l~ .. 16 .. l1 .. l !I 

;supported intern~lly 
; under CCP/H 

-



(..t' IM ,, Sri Ho I• J 5·HJRl.E: "1::~\. Afl6 PAG( 4 

]I~ 

I Ll ; f _f<.J,d f:l~ •! q14 {user • OHiGh) + 19 
1"7 0014 t _fredds.,q ~.:iu <user • OlOOh) t 20 
ld' ; f _f,iri teseq equ C user • 0 lOilh) + 21 
12 ') ; f_f,,,"ke .!~U Cu:>er • 0100il) + 22 
l )II ; f_frori.tRoe i.!QU Cu:>'!r • OIOCh) t 23 
l J 1 ; f _loqinvect :>r equ (user • OlUOh) t 24 
1'2 l)Uj <) f _,Jf!ld.;fJi ·>k equ (14:>er * 01 Gllli) t 25 
13] fi11H f_setdm:t CQU (user * OlOllh) + ?6 
1 J4 ; f_1Pt;,llocvec eQU (user • OlOOh) t 27 
I J'.J ; f_i.1riteo>rot;,ct eQU (user • lllOOh) + 21l 
l .I'> ;t_rietrovector eQU (user • OlOOh) + 29 COPYRIGHT c 1981.1982, 1983 
1-H ; f_setfile~ttr equ (user • 0100h) + 30 DIGITAL RESEARCH 
l.HJ ;f_JetdPt> equ (user • 01110h) + 31 
LJ'I 0020 r _us.>rcoJe equ (user • 0100h) + 32 P. 0. BOX 579 
l '10 1)021 t _ fr<!a drdm equ (user * no Oh> + 33 PACIFIC GROVE, "'A 93950 1'11 ; f _ f.,r i t~r<Jir. equ (user • lllOOh) t H 
1'12 ot _fil eslz e eQu (user • 1)100h) + 35 SER.# 14 J (102~ t set rn,lr"c CQl.I Cl.Iser • ~100h) + 36 
144 ; f _reseL1rive e.:iu (user • UllOh) t 31 
I~•, ;t_accessdrive equ (user • OlOOh) t 38 
146 if_treedrl11e <!(j l.I (user • IJlUOh) + 3'.I 
l't I ;t_writerndzero equ (user • UOOh) t 40 
l 4 li if_chain equ (user • ,HO Oh) + 47 
I 4 'I oo:u t_calluios eqJ (user • 1aJUOh) + 50 
l :. () Ov33 f _setdmai> equ (user • llOOh) + :) 1 
l:> J ; f _o.,tu11:<1 equ (user • nOOh) ... 52 
I '>t i f_gt:?it1ti.lXUIOITl eq1.1 Cu5er • 1nUOh) t 53 
):,>'\ ; f_<Jet.,b!>hldXluelll eq lJ (user • UUOh) ... 54 
l::. 4 ;f_dlJOC.llP.JI c<IU (user • Ill OOh) + 55 
1 '.> '> ; f _;illocc.i>5me1~ t!QLj (user • IJlOOh) + 56 
1 '.>lo OU39 f_freume~. e11u (user • 1)100h) + 57 
l !> 7 Otl3A t_treeull equ Cl.Iser • OlOOh) + )8 
l :>!l ; f _user lua J equ (user • IJlUOh) + 5 'J 
1 '> ') 006l: f _<lelim eQu (user • 111 OOh) + 110 
)t,'J Ou!lO t Ind! l 0 c e.:iu (user • lllOOh) + 128 
l i. J 0082 f _m<-!m'fre::! t!QU (user • I)} OOh) + no 
loL ;f_polldev eql.I {user • lllOOh) + 131 
l t,J Oil84 f - f l<J!IVHli t eqtJ (user • 0100h) + 132 
J;, 4 OOA:i f_fl<.'JS('t ~qu Cusel' • t)}Oflh) + JH 
16'> " 00tl6 t _qm_;kl' e<1u (user • illUOh) + 134 
1 ob 0087 f _<jopen equ (user • OllJOh) + 135 

]l,' wf_qJelet'? eQU (user • lllOOh) + 136 
161! ooa<J f _qread equ Cl.Iser • 11100h) + 137 
lv'J 008" t _cqre<1d equ (user • OlOOti) ... 138 
HO 0 ()flil f_4write eQu (user • lllOOh) t 139 
171 fJOflC f_C•1write equ (user • 0100h) t 140 
Ill ; f _de l ..i y equ (user • 010011) + 141 
173 003.: f _Ji SP<l tcl1 eQU (user • OlOOh) + 142 
1 / 4 OO!lr t_termin~te eri•l {user • 11 lUl)h) + 143 
l I':> 00% f _cr.,.1tepr<>c eql.I (user • lllOOh) ... 1"4 
J 1 f, IJO'H t _setprf<>r equ (user • 0100h) ... l't5 
111 0()'}" f _cor1ttt t.1ch eqJ C user • lllUOh) + 146 



..... - - - - - - - - - - - -
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lHJ 
17'J Ol")J f_cond0t~ch ,,,,u (us er • () l Q') h) + 147 
l (J fl ; f_set<.htcun ~qu (user * UlUOh) + 14 iJ 
J,J l OIJ'b t_cana~sic<\ equ (user * OtOOh> + 149 
1 Bl ;f _clicncJ ·~ qlJ (u:>er * I) 100 h) + 150 
J(j J il'_c_.11r,,,, r> ll lJ (<Jser * 01Uf1h) + 1 5] 
!J4 00% f _1Jarsefi} .. ,nu:n., equ (user * IJlOUh) + 1'>2 
I fl'> ; f _~.,toefcan <:qU (<Jser • 0100h) + 15~ 
I H6 : f _sd .. t<iJ•lr :!qJ C.Jser * OlOOh) + 154 
l :j{ 
l till 

; f - ti Int> 0 f <1 d v en1.1 (user • 0100h) .. 1'>5 
; f _pJ,;ddre s s -'Qt.I (1.1ser • 0100h) + 156 COPYRIGHT© 1981, 1982, 1983 

l u 'J 
l 'J !) '109t 
l 'Jl OO'h' 

; t _1Lor t;>rocass eQl.I (user • 0100h) • 157 DIGIT AL RESEARCH 
f_lstuttuch MIU (user • OJOOh) .. l !>ii 
-f_lstdet<;ch 1:!qU (usP.r * OlOOh) .. 159 P. 0. BOX 579 

l 'JI 
I 'J l 

if_setdnfl;>t P.CIU (usP.r * 0100h) .. 160 PACIFIC GROVE, CA 93950 
;f_clsl<tltch UQlJ (user * 0100h) .. 161 

l'J4 non 
l 'i., 

t_ccon..ittch "lj l.I (user • 0100h) .. 1 (, ;> SER# 
if_osvernum f!ClU (user • OlOOh) • J6] 

1 '}6 ; f _g.,td etl st err u C user • 0100h) + 164 
l'J I 
1 'J !! 
1 '1 <J lnterncll SUP functions 
?U IJ 0 l J;:. f_load eqJ (sup • OlOOh) + 10 
lUl 01 Ole f_cloau eqt..1 (sup • 01 OOh) .. 14 
?01 
LlJJ 
20'< ; lntern<al RTH f1.1nctlons 
?0? 020) f_infl..,gs,,t eau <rtm • OIOOh) + ] 

20(, 02.12 f_:>le~p equ Crt11 • OlOOh} .. 18 
LOI 0213 t_w<Jkeuµ e q u (rt• • OlOOh) .. 19 
2LIJ Otl4 t_ftrdp<Jna;n~ .,qu (rtm • OlOOh) .. 20 
ZU'l OLI'> f _sync t! QI.I (rtm • 0100h) • d 
210 Odo f _1.1nsync e'lU Cr tm • OlOOh) + 2? 
211 OL17 t_no_at.or-t eQU (r tin • 01 OOh) ... 23 
LI/ Odo f _ok_cit>ort P. <f J (rtm • OlOOh) .. L4 
?U OLI 9 'f _na_:ibort_ s;>ec t!Ql.I (rtm • OlO!Jh) + 21) 
214 
?l? 
l ! f, : 1 nternul ME 14 functions 
217 OJOU f _ shar i! e '.ll.I ( 1ftP.lft • 0100h) .. 8 
L'IH [)jl)9 f_m:;ualloc equ Cme11 • 0100h) + 9 
.:1 'J fL;ot1 f_maufree eQu Cmem • OIOOh) + 10 
Z<'.O 'l .H18 f _a.1lal loc equ (m~m • OlOOh) + 11 
lll 030L t _rnlfreP. i!QU Cm em • 01 OOh) .. 12 
2LL 
2r1 
? t'• ; !nt~rnal cm functions 
2?? 040L f _co11print equ (cio • OlOOh) .. H 
716 0417 ·f _ci:>term equ (cio • OJOOh) + 23 . 
2.'7 0-.1 d f_clost;,t eQU Ccio * OlOOh) .. 24 
Z<'H 040L t_rconin equ Ccio * OIOUh) + 2 
n'I o .. oJ f _rconout eQu (cio * OlOOh) .. j 
230 



CP/H ftSMUb 1.1 sru~CE: KEM.~36 

; ~ntarndl ~DOS functions 
0:. ?lJ f_odosterm ~~u (bdos * 0100h) • 4~ 

... ,. -, ... rn ~ ~ 1>·-·1 ...... ~ r·······1 ..... 
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-
?.16 
;>II 
~ Jii 
2 l '! 

~4'' 
;'4 l. 
2 .. 1 
2 .. i 
£'44 
~4., 

24 6 
Z4 f 
2~ u 
?4'J 
?:-II 
2 ~I 
L)! 
?:d 
L '>4 
l.:>"J 
l ~(; 
LSI 
".>ll 
2 ~., 
Loll 
?o l 
n;! 
Lid 
~u4 

?OS 
/C> I> 
7ul 
2ull 
7 6'J 

2 I fl 
271 
n:• 
?7 ! 
2 1 ff 
?!'> 
£ 11> 
211 
;>/P, 

179 
(U fJ 

2dl 

-
d ~ct I include pd.def 

;••*•••··············································· l* 
i* ~roc@ss )escrtptor - wtth the UD~ ~ssocfjted 
i• "'ilh the PD, descri!:Jes the current 
;* state of a Process under HP/M-CCP/H 
;-. .. ·-----·-----·-----·-----·-----·-----·-----·-----· 
;• 001 lin~ thread lstjt lpriorl flag 
;• ·-----·-----·-----·-----·-----·-----·-----·-----· ; * OIJ I th l'lle I 
;. ·-----+-----·-----·-----·-----·-----·-----·-----· 
;• lDI ~dd I dsk I userl ldsklluserl mea 

;• ·-----·-----·-----·-----·-----·-----·-----·-----· ; * l& I 1:.11oc1l tkcntJ w..ii t I reser11ed I !Jarent I 
l• ·-----·-----·-----·-----·-----·-----·-----·-----~ 
l* ?01 ens labortl conmode I lst I reserved 

i* ·-----·-----·-----·-----·-----·-----·-----·-----· l* 2&1 res~r11ad I pret scr3tch .. ·-----·-----·-----·-----·-----·-----·-----·-----· 
link 
thr~.id 

st ~t 
;>r ior 
f 1..1'] 
o::t:n e 
U<f ,~ 
dsk 
user 
ldsk 
lu:>er 
,ne a1 

cmo d 

tkcn t 

W3f t 
or;i 
net 
parA.nt 
ens 
di> "rt 
1st 
con.ii ode 

Used for placement into Syste~ Lists 
- link field for Thread List 
- Current Process activity 

prioritv 
- process state flags 

n'lmP. of process 
5egment Adress of User Oota urea 
Curr~nt Jefault disk 
Current default user number 
Oisk ~ro9ram loaded from 
Us~r number loaded from 
pointer to HO list of ~emorv o~ned 
by this process 
compatibility mooe bits. 
tlO -> ft bit 
40 -> f2 bit 
20 -> Fl bit 
10 -> r'4 bit 

- temp keep count, f times lempkeep has aeen 
turned on 
pJrameler field .htle on Syst~~ Lists 
Network node that originated this process 
Network node running this j.lrocess 

- proces3 that created tnis process 
default console # 
a'ior t code 
ddault list I 
console ~ode for function 109 

reservdd- not currently used 
pret return code at termination 
scratch - scratch ~ord 

- -
Pl\Gl:.. 1 
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?Vi 
{ '1(' 

<"Jl 
£.lj !. 

?'J ~ 

? lj '• 
~ J'> 
:>. ')6 

2 J7 
;:: ') ,, 
;><,<j 

300 
.:HI I 
"H1? 

Jt· i 
JU4 
31J ~ 
31)" 
jll{ 

"iu H 
)(j 'I 

110 
J l I 
Jll' 
3H 
314 

3 l ~· 
"Ho 
Jlf 
31U 
31 <J 
3LIJ 
IL l 
:\n 
j ;~ i 

JL4 

''- ~ 
]26 
jL f 
·32 H 
32'1 
J.Jll 
.DJ 
HI 
JJJ 
3 _,,, 

3~~ 

:nti 
)Jf 

3JH 
3 3'l 
~40 

)'t l 

-

0001) 
01)02 
0004 
000:.. 
!)006 
onoa 
Ou I 0 
C012 
01) J.j 

0014 
Ou1:, 
0016 
0018 
001 <; 
Oil 1 ~ 

OU le 
0020 
00.!1 
Oli2l 
C'.J2't 
(} 1)21, 

Ot:?t 
Gu2c 

0000 
OUIJl 
0002 
O(JOJ 
(ll;I)~ 

000~ 

0006 
OGO 7 
00118 
000 J 
00(\.< 

Jl..01 
fJOOL 
Ol!O't 
()()l)[J 

OC! I 0 
1)0",)0 
1)04tJ 

; * 
•*******~~*~*******************~********************** 

p link 

p_:.tc.t 
i,_ ,,r i or 
µ_tiu'J 
p_lldme 
p_u,Ja 
p_Jsk 
p_ust:.r 
..,_ldsk 
p_l•~ser 

c;_.n~,a 

µ_cmod 
p_ a:cnt 
p_ ••. iit 
p_parent 
µ_ens 
a,_..ibort 
p _ cl)f\mo di;:! 
p_lst 
p_.,rt'.!t 
P_sr.ratch 
µ_wscrtch 

d.lll 

'°'1U 
,,"" 
•qu 
>!qU 

t!Ql.I 

1.!QU 

P.r)U 

e q 1.1 

e ~ll 
eQU 
t!Ql.I 

t!QU 
.iqu 
t! •11.1 

equ 
eQU 
"q IJ 

equ 
CQU 
o.:qu 
t!QU 

equ 

;;oro ptr 0 
worJ ptr p_ltnk t word 
byte ?tr p_thrcad t word 
byte ptr p_stat t ~yte 

word ptr p_prtor • byte 
byte µtr p_flaq t word 
word ptr p_name • pnarasiz 
byte ptr p_uda • worJ 
byte ptr p_dsk • byte 
byte ptr p_user t byte 
byte ptr p_ldsk • byte 
word ptr p_luser t byte 
byte ptr p_mem • word 
byte ptr p_cmod • byt~ 
word ptr p_tkcnt • byte 
word ptr p_wait • 4 
byte ptr p_parenl • word 
byte ptr p_cns • byte 
word Plr p_abort • byte 
byte ptr p_cbnmod? t word 
word ptr p_lst • U 
byte ptr P_Pret t word 
word ptr p_scratch 

Process Jescriptor pd_status values 

µs_run 
µs_poll 
ps_del<1Y 
ps_swap 
ps_ terru 
ps_:il'!"P 
1->s_dq 
i)S_nq 
ps_flaJW<Ji t 
ps_ci\),,;ait 
;.is_sync 

tHlU 

equ 
equ 
equ 
equ 
•?'lU 
equ 
i~QU 

.!QU 

equ 
EhlU 

0 
l 
2 
1 
4 
5 
0 
1 
8 
9 
1() 

in ready list rGot 
in poll list 
in de lay list 
in swap list 
termin~tina 

sleep processing 
in dq list 
in nq list 
tn fla<J ta ... le 
waiting for character 
waiting for sync structure 

~rocess descri~tor pd_f 1~1 bit values 

µf_s11s 
pf_keep 
pf_kernal 
pf_pur., 
pf _table 
pf_resource 
!Jf _raw 

equ 
dQt4 

equ 
equ 
equ 
l!CllJ 
t!<]U 

OOOOlh 
00002h 
OOOO'th 
00008h 
00010h 
00020h 
00040h 

system process 
do not terminate 
resident in kernal 
pu~e memory desctbPd 
trom pd taule 
waitin~ for resDurce 
ra" console f /o 
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- - - -
'1 'l'l () 
0 I 00 
t);:'Q(I 

04 (10 

Ob Oil 
1000 
:'fill() 
4li0U 
ll CJOO 

000) 

oeo" 
Oll04 
1)0113 

l11JBO 
11.;>00 

-
jl t - ct le 
µf_:,ctivt 
pf _te•npkr>f'P 
µf_ctld 
pf_child-.1b~rt 

pf _noc th 
pf_.1sklrl 
~f_nokud 
µf_:l['q7 

~qlJ 

·~"-.! 
l~ q lJ 

ell lJ 

.!'JU 

'"IU 
<:Qu 
e 'lll 
·~lJU 

()(}O:JOh 
QillOJh 
IJIJ200h 
rJ'l4 O(lh 

uOdOOh 
iJIOOOh 
02000h 
04000h 
O'!O()Clh 

alwrt p~ndin'] 

ctctivc tty 
con't t~rmin~te yet ••• 
e~pllcit Jetach occured 
child t~rrnin~ted aonormally 
control S not allowf'd 
process was loaded from disk 
i•inore keyr>oard 
process uses 8081 

Pr~cess descriptor pcm_f la~ bit values 
(console mode set by function 109) 

µc1.1_l l e<]l.I l.iOOOlh control c St'jtl.15 for function 
pc1.i_c t ls <!'JU ll0002h ois.-ble control 'i-Q 
pcm_rout ~ 'lll 00004h rilw Ol.llpl.lt, no tabs or control 
pcm_ctlc e1u OOOOBh dis~l>le control c 
ipcm_rsr11 -'Ql.I 00040h us~d by CP/'1 3.0 
pcm_ctlo <:!Cl u OtlO!JOh dts:.ol~ control 0 
J,JCfn_f"~X ~'ll.I 00300h 7. bits U!>Cd by RSX for status 

11 

f' 

-
9 
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Jo'• 
·1v~ 

3<. ,.., 
_j/, { 

·1 () ll 
:~6 ,, 
l/fl 

ll I 
:in 
11 I 

H'i 
H'1 
-H6 

HI 
) 1 tl 
~ I 'I 
j(j() 

?.,>} 
-~:11 

:Hi..> 
':ltl4 
l:d ... 

fob 

·10 I 
3 b!J 

3 '- 'l 

3'J ll 
·3 ') l 
3~L 
3•,j 
, •)4 

:h'i 
:11.) I, 
·1H 
j jJ 1)000 
:1 ':I 'I 0002 
'\(;') 00r3 
4 ll l 00114 
40/ OOOo 
4d 1 OOUL 
4 ,,,, 0010 
4W• 0012 
4dh 0(JJ4 
40 { 00 lo 
40U 0018 
4iJ '! 0 lil •• 
41 (I 00 H. 
411 
41? 
4 J:l 
4 14 00111 
41., 0 ('. {)l 

416 0004 

-

.:: j ' ;: t I in ..: l u 1 I ·:! ·l'J. d a f 

;•••··~~····················•••i·•··~················· 
.~ 

•• 
;• .. 
;• 
i* 

•• 'lO 
;• 
i* Od 
; . 
; * 10 
:• 
• * 18 
; * 
:• 
;• 
; . .. 
; * 
; * 
; ~ 
: . 
; * 
;• 
; * 
H• 
; * 
l• 
;• 

Uuc~~ Dascriµtor - This is structure is used 
to cre~te d que~e. Ona is mMinldlned 
in the svstem datq ~rea for ~ach queue 

+----·----·----·----+----·----+----+----· 
I link lnet lor~ I flags I ndme ••• 
·----+----t----·----·----+----t----+----t 

•• .n4me I msgltn 
·----+----+----·----·----·----·----+----+ 

ni;isJs dq nq J msgcnt 
+----·----·----+----·----·----·----+----· 
l ms~out I buffer I 
·----·----·----+----+ 
link 
n" t 
or,. 
fl "cJS 
llil iUP.. 

U5j}~f\ 

IHI 5\J S 

j~ 

ll·~ 

.,s,,cnt 
:as :10 ut 
ou f 

- used to link Q~s ts system lists 
- ~hich machine in the network 
- origin ~achine in the network 
- ·~uaue •'l<i;Js 
- ~~ 3me of Queue 
- I of bytes in one mess~qe 
- m•ximum * of messuyas in queue 
- ~oot ot POs ~aitin~ to read 

~oot of POs list waiting to .. rite 
- ' of messa~es currently in queue 

next message # to re<1d 
pointer to queu~ messa~e buffer 
(for MX queues, owner of queue} 

; * * *" * * * * * • * • * •:• * * •• * •••• * • * •••• * •• * * * * •• * • *. * • * ...... . 
q_link ~qu .. ard 11 tr 0 

_ q_nt;l •!Q u byte ptr q_link • .. ord 
q_or:;; e1u byte ptr <Lnet + byte 
q_ilaqs l!QlJ .. ord ptr q_or ·J t b v te 
q_n3111" equ hyte ptr q_flags t word 
q_msgl<on t! Qt.A word ptr q_n.ime • qnams1 z. 
q_nms.:i:. '-~qu uord ptr q_msolen t word 
q_dq '!QU word ptr q_n;nsc;s • word 
q_nq e '1 U word ptr q_dq • word 
Q_!11S:;;cr.t equ .. a rd ptr q_nq + .. ord 
q_1,1s_;out -;?rtU word ptr q_r.isgcnt • word 
-t_but equ word Ptr q_msgout t word 
qr:ll"ll e'Ju q_t.uf + .,ord 

•LFl. .\f.S 11.1 l Ut!S 

; 
qf _mx "qu OOlh l'lUtu.il Exclusion 
q f _I< e ., µ .qu 002h N'l DHtH 
qf_hi<JP e']U 1)04h lio t User .. rit<i i>le 

P AGf l 0 
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-
4 1 I 
4111 OUOo 
4 l 'J t: 01 ,, 

4 '-" rr.211 
4t:: I 0()4iJ 
4,:. I 
't l '1 
'tL"t 
4 ; .. , 

4 '~ () 
4.:_f 
4,:.ll 
4<'. 'J 
4Jll 
4J I 
4 j/ 
4jj 
't34 -
4.J':i 
4J6 
4H 
4Jci 
4 l 'J 
44 ll 
4 't J 
44~ noro 
44J 0011) 

444 0!!0.2 
41,<, 0(11/4 
446 0006 
4~/ OUOll 
44H Ou JO 
411 'I 

-
4f_r~p 

•1 f _ Ld•l? 
<.Jf_r.,l 
qf_d;,v 

I* 
; * 
i * 
i* 

'* 01) 

; * 
i* ua 
; . 
•* 
'* i• 
; * 
; * 
; * 
; * 

i.!qU UOl:lh rsp qt.Ji.HJ e 
'!41.1 0 I Qh from r;.I Lib le 
.qu 020h rul qt~ eu e 
-':JU 040h device queue 

~PJ - ~l.ldl.ld P~raueter Block 

t----·----·----·----·----+----t----+----t 
If l gsl net I qaddr nmsas I lluf fptr I 
t----t----+----+----t----·----·----t----· 
I name 
·----·----·----+----+----+----·----·----+ 
n.,s 
net 
q:><ldr 
n1n:>!fs 
L1t.1ffptr 

- unused 
- unused (which machine to use) 

Queue In, address of QO 
number of messages to read/write 

- address to read/write into/fro• 
nam~ of queu~ (for open only) 

i* 
i***************************************************** 
qpb_flus eQl.I byte ptr 0 
qpb_net <?QI.I byte ptr qpb_flgs t byte 
<;Pb_q•o<1dr eq1.4 .;ord ptr qpb_net t byte 
qpb_nms'..ls equ word ptr qµo_q.,dJr + .,ord 
qpb_buffptr eq 1.4 .,<>rd Plr qpb_nr.isJs t word 
qpb_nam" .aqu byte ptr qpb_buftptr t word 
qpblcn e ·~1.4 qpb_name t qnamslz 

- - -
1'4 GE 11 
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Cl' t;-• 1\~MF;, 1 • I ::;1u11u: IH.1',.Aq6 

4 ';,l 
4 •,I 
4'.>I. 
4 ~j j 

4~t 

4'> '> 
4~6 

~~1 

4 '.") H llO 'l I 
4~'J OLO~ 

4611 0(J() 3 
4o I oor4 
4(,? OUO:> 
46 :' oono 
404 11i)f17 

't6' ouoo 
4 (, (, 001'9 
4 6 ., Oll'1A 
468 
4 /, 'J [)()()( 

4 / 'l no nu 
411 COOt: 
4 7:> OiJflf 
4ri (l(Jt 0 
't / 4 
4 {', 01) 12 

'" 6 
0() 13 

411 00 l"t 
4JH 0 J l:.i 
4 I 'J 0016 
4Jll 0011 
4 ti l Oi.;Hl 
4i:Jl no 1 'l 
4oJ Ou Jll 
4 tl 1t {) ,, 1 i.l 
4tl'> 001(, 
t, H6 'l<)JD 

4lJ1 Oult 
4'Hl Ollli 
4 l1'l 0020 
4 JO fU21 
4'J1 r.i; 2 2 
4\jL f1;)2j 

4'H 0()?4 
4'J" 002'.> 
4 J'> 0026 
'• •)(, 0C27 
4 •if 0112d 
4 J:i 0029 
4 'J 'J 

-

·!j.,ct I includ·:' <'l'l'oi.l'!f 

~ ~•*•t~•~**•**¥**•4~*~~·*·~·~*~:~••**•~·*~*·~··•***•*** 
; '; 
i* ~rror Jeflnitions 
; . 
;•••••••**********************~u•******************•** 

-::: _not_ i i:lP l '~iii •!Ott! j 

d_u:Jd_cnlry 
c_no_memory 
e_ill_rLi,; 
"-fl<• •J_ 011r run 
,,_ t 1"' 1 _ und .~r run 

l!_no_qlJtJf 
e_no_'lu,.ue 
e_q_inu sc 

e_no_pJ 
J_q_prutect ed 
.,_q_umi:ty 
«_q_full 
e_ncliq 
; 
t! _fl0_\J6;H.S 

e_ill_cns 
e_no_pdnamc: 
.:_no_cnsJ1atch 
•?_ncliµ 
e_illclis~ 

-..;:_U..:tl~ fnu:ne 
,,_bc.dft yµi> 
C:_noch.Jr 
<l_ill_md 
e_t..au_lo<.d 
e_Oild_reild 
t:_U~u_op::n 

·~_nul lc1J1•1 
<l_hot_o•4ner 
u_oo_c~CJ 

•?_ .. ct i ~ r?_p J 
c_~d_r\otef'·a 

t"~_no_ u t t ..ic j' 
•?_l ll _l st 
e _ i 11_ pass '"'1 
e_no_mim.ic 
e_.,"ort 
t~_ f i XtJ(;rec 

equ 
t7 ..:j IJ 2. 
,.qu 
e 'Ill 4 
eljU :, 
<?qll 6 
equ l 
.,,,u B 
<'<Ill ') 
eGu 10 
e.jU J1 
erau 12 
eqll 13 
equ 14 
e•4u 15 
eq1J 16 
eGu l 7 
equ 1 B 
e14u 19 
equ 20 
equ 21 
equ :a 
equ n 
"<Jll 24 
equ 25 
equ 26 
equ 2'1 
"'lU .:9 
equ 29 
"''lll 30 
equ JI 
equ 32 
equ )l 

equ H 
equ 35 
equ 36 
equ 37 
aqu 38 
e.1u 39 
-,qu 41) 
equ 41 

not impler...,nti;<J 
i l. l 1i '•a l fun c. ~ 

CHnt fin~ m"mory 
ililev"l tlciq II 
fl~g over run in 
flag underrun in 
no un•J:>ecl qd• s 
no free qbuffcr 
cunt find que on qlr 
Qlleue in use 

no fr,~e pd•s 
nc1 que access 
empty queu~ 
full queue 
Cli queue missinp 

nc• unlls ed /'ID• s 
illeual ens num. 
nc• PO mat ch 
nc• ens match 
nc• cl i process 
i l l t! ga l di sk ti 
illegal filename 
illey~l fllelype 
ct1&r nat ready 
illegal mem descriptor 
bGd ret. from ROOS load 
bad ret. from hOOS read 
bad ret. from bOOS open 
nt1l l comi.•~tnd 
not owner of resource 
no CSE(j in loao file 
PD exists on Thread Noot 
could not terminate process 
c~ula not ~tt&ch to ciodev 
tll<?'Jal list device 
illeJ~l password sDacified 
c•n"t ruiwic or un~l~lc 
e~t~rn~l terrain~tion occured 
f i xup ,~rror 

COPYRIGHT© 1981. 1982. 1983 
OIGlf kl RESEARCH 

P.O. BOX 57~ 
PACIFIC GROVE, l.A 93~50 

SER.# ______ _ 



t>tJO 

•, iJ I 
~O? 

,: u :S 

'Ji)4 

~I}~ 

'i 0 (, 
'I I) ( 

'.>lHl 
I) I) lJ 

'• l (I 

'J 11 
':>U 
') l l 
5 l "i 

l) l ~ 
'-,; 1 ,-) 
<; ll 
'> J H 
':>!'I 
,,.::.o 

-

ooon 
cu oz 
;J0r4 
00!'6 
OUOo 
01.1 !1f. 

'.><'I OUOO .,,u tlOO;> 
').:: :l '101"• 
'>(4 Ou06 
~ l'.J OOfl:J 
5..:6 
':>21 
c:;L d 

'>:!'I 0000 
5 jf) 0002 
'> .>! OUil't 
~j~ 

-
~J~ct l itl~l~:J~ 1nnm.d~f 

l••··················································· ; . 
•• :• 

m_u .. ~ 
111_st;.irt 
;n_lcrqth 
m_o:;list 
m_unused 
;udll'n 

ms_linj..: 
m:>_st<Jr t 
ms_len~th 

ms_ fl a •JS 
ms_muu 

!ipL_opd 
spb_rpd 
:;pL _st.1rt 

f .>r"' ~ t while on AFL or HAL 

"'l .J ,.ord µtr () 

equ 1-rnrd ptr m_llnkh1ord 
t.!<]\.I word ptr m_s Ltr t t"' ord 
equ .or 1 pl r m_L:n·.;lh•"ord 
~q~ "'ord Plr a._fJlistt-worJ 
d·-tLI m_unusad•worll 

format while on PO d'.i mer.iory seqaueht 
ms_fli!!JS LI se s same d.ifinitions JS 

10(lt,_ fl ..i .-s 

e <tu word ptr m_llnk 
equ word ptr m_stnrt 
.!QU word ptr m_lenqth 
i!;jLI o.ord ptr lil_Plist 
a QLI word ptr m_unused 

f orr.1J t () f spb Csh~rl! par~meter block) 

equ word ptr () 

e 'Ill word ptr spb_oµd I- word 
dflLI word ptr Sp!J_rpd t word 
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-

':Jn 
:>H 
':JJ':J 
, .lb 
'i J 7 

~;d 'l 
5H 
5'tll 

'>41 

5'•'
''d ., "'• 
54'> 
':J•rl> 
~ .f7 
'>4 ~I 
,,, 'I 

5 ~ ') 
5; I 
'>':Jl 
5~ :I 
~~4 
~,., 

~_.;6 

':> ':J 7 

:: 

OOOil 
OOOL 
OuO'r 
111)06 
lltl!'d 

ouot. 

0001 
1)01)2 

OUO't 

5':J!l 0(140 

" 

.... 

ouoo 
0002 
0004 

1)00(] 

0002 
0004 
0006 

,... ... ... 

aject I lnclud• illpL.def 

······~··················'*'''***'''''******•••······· ; . 
:• ~!~ory PJr~meter Block 
i• 

:•••·················································· 
mpo_st,irt <lCIU word ptr 0 
mp11_r.1in e:.iu :.iord Plr mpb_start • word 
mpo_t.,r.i.X l)QU .. ord ptr rup!l_min • word 
mpt._pd<l Jr e1u word ptr mpb_m-.x • word 
a1;:>b_flans ;!Clu .. ord µtr mpb_P<ladr • t4ord 

mpblen e~u mpb_f ldQ!; • word 

ii•Pl>_t la~s defini lion (i:1lso .ms_fl.:1gs) 

mf _lodd er.iu OOOOlh 
111f _sh.:ir., J'lU 00002h 
mf_code dQU OOOC4h . rllf _ dcl t.1 equ 00008h • 
; r.1f _f'x tra eqU l)()OtOh 
i mf _Sli!Ck eQU 00020h 
u1f _ud;;.onlv eq_, 00040h 

•• 
:•·····························•*******************'** 

word ptr 0 mfpb_st"rt 
mfpb_pd 
mf1.blen 

word ptr mfpb_start t wori 
rafpl>_pd t· wor<t 

:••···························••*****************••••• ;• 
i* MAU free Request 
;• 
;• 
;. 
;. 
: . 

·----·----·----·----·----·----· I .. 1.Ju I silt I st drl 

·----·----·----·----·----·----· 
;•···················································· 
mrit_m,•l.f era1.1 :.iord ptr 0 
maf_s.>t C1U word Plr a:af_mau • word 
maf_,.t..irt equ .. ord ptr m<if _sat • word 
m<1fl!!I\ equ maf _slilrt t word 

.... .... ... ... ~ ..... ....... ...... 

PA&E H 
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... -
) l:i .,, 

~~6 =0000 ~9Jf OO 
~ir ~cooJ ~95700 
IJl).J 

'l)lJ 

l.>(111 =t'1J01> uoon 
b 1)1 0 0 (1 ~ 

1:>U! -= OUOii 
f,(; j 

(, L 4 
60'> ~ouOL U6 
6U 1·• 

6l• I 
6 d l! 
6ll'J 
l>l'l 
61 1 
6L' 
613 
614 
(, J. ~) 

f- I 6 
f.17 
61 li 
61 'J 
f,~ f' 
61 l 

~oono 434F50595241 
471t854202843 
2'l2031393BJJ 
.:C 

=0020 204449474954 
'tlltC205?455l 
454J'.>24341lLO 

=OUJ2 '858j8~82030 
jQ3Q.i020 

=UU]~ 363514333231 

6" !. = t1ll 4,. c r. 
6'_1-..\ 

6{4 

bi'> 
t.:J, 
621 
OL i] 

t,~ 'J 

6JU 
6Jl 
63! 
63] 
6.>4 
63~ 

6 .i(, 
6.J 1 

"11ii4 j 
=004'.> 
=-0(14 7 
=0(149 
·= 1104,, 
~004[J 

=C1u4r 
"0 I)., l 

!l700 
1::300 
I) i: u I 
BOJ 
nn1 
lSJl 
260? 
5F04 

0042 
OfJ5;J 

-
"j , c t l 1 n c l u ,j e m ,•mi f • m cm 

=~~·***~~·~~~··~~~··~~····~****•*****'****•**~**~•-•••*• ... . ~ . ., 

'iy Sd(J t 

L'.i ..:G 
ur" 

J m;.> 
jmµ 

su., ·~rv i s:;r 

or~ 

dev_11er 

s !!r I u l 

. - - --·----
inil: 
; ===:.;. 

re t f 

"' 
0 

in it 
f!nt rv 

Jw 
~q~ 

r .. 

Och 
dh 

dl> 

<lb 

db 

d t> 

;J 11aria~les set by GENSrS 
0 
(offset i) 

2 

6 :development system data version 
:set tn sysdat.fmt 

·coPrRIGllT (C) 1983,· 

• OIGHt.L RESEARC'l • 

·xxxx-0000-· 

'6543?1' 

i*•*******~**************************•**************** 
;. 
; "' 
·~ 
functab 

~[Y function table 

llw m~xmem_'lntry 

d:• -tbsmilx_entry 
J>< CP•1<1l l oc_entry 
..i .. cr>mubsa_o>ntry 
dw cpmfree_entry 
J .. fre.;all_entry 
Jw m'tlloc_entry 
Jw mfre"_entry 

51 -
54 -
SS -
56 -,, -
58 
1n -
130 -

Get MCIX He1Dory 
Get Abs Max Hem 
Alloc Hem 
Alloc l\bs ilem 
free 11em 
Free All Mer.1 

Rel Mem Rqst 
Memory Free 

--
PAGE 15 

COPYRiGHT © 1%1.1982, 1983 
DIGIJAl RESEARCH 

P. 0. BOX 579 
PACIFIC GROVf, CA 93950 

-

SER.# ______ _ 

-



6J8 
6 j ') 

6 '"' 
641 
6-.'' 
t 't j 

644 
6'o'> 

64/ 
6'ttl 

6'> ( 
6~U 

6 :; 'J 

=CJ:;J :'1\15 
.:::.:C·l~!. ; qo5 
"-00~/ .. 906 
=Ou'.i'.i HJB 
=OO!>r. d8(, '.) 

660 = (l(!5tl !::811 i}(l 

&bl :Uu6U il:..UO~ltl 

f ::..> =O..in4 ur,:1 
fli =006L ~fF?944300 
604 =OU6J L8~400 
6i> 1'> =-006L t.~)~3 

001. =110·10 er 
661 
61,~ 

61,'J 
6111 

"11 
{. j";_: 

t.' .l 
6/4 
fi I'> 
c) I~ 

617 
f 71l 
6 /'} 
6 ,) IJ 

6dl 

=0071 '>3'>1:.02 
=l1J74 <lbH06 
=no11 anso2 
=OOU Lti21=0Cl 
=Oi.•70 Ftu5'*006 

=OU~l un~E40060175 

o~ 

-"f1u8tl LH70? 
" o o ,; .1 ;.: J 11: on 

68/ =008t ~~59~~ 

.~ J:l =n\J')l Ci 
6U4 
f,o ~ 
6tJ6 
6:.J I 
6U.·l 
6tJ<J 
6<;0 =·OO'l2 1'EUt4006 

0071 

0092 

0113.: 
1)08 i: 

OOAC 

;=~=== 

entry: 
;===== 

shdre_entrv 
•i"ILF>l luc_entry 
m :1 u fr e ~- ant r v 
1.il all o c_ 'n tr v 
mlrrce_aratry 

; ~t~ nntrv point 

sn .. r., ffif>l~ory 

1\l loC TrO Pl d,Ul 
1-ree from lil<U 
Alloc from ~em list 
free tro~ Mem List 

~ntrv: CX = memory function number 
DX,fJX parameters 

l!X it: ~X=~A=return code 
CX=error code if tX=Ufftfh 

rho m,mory mana~er is a mutually nxclusive code 
s~ction, only on• process may be in the menory code 
~t ond tine. However, a process alreaoy in the memory 
c~n call the memory manaJer ENTRY: point again. 
Once l process ryets into the memory corle it cannot 
~<.? teriillrlQled. 

c1ll m_sync 
rnow ch 1 0 I shl CKtl 

nJOU' $l1CK 

chll cs:funct1h[sil 
c-il l :n_unsvnc 

;obtain he~ory system 
;and make sure TEHPKEEP is on 

PAuf 16 
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n.011 cJ><,hx il~st time out. ox.ex preserved 

h1_~voc: 

;------

l.l ~ 1: 

r«tf 

µush bx l Push ex l push dx 
mov ~x,offset mem_spb 
moll cx 1 f _sync 
call osif 
inc m<i111_cn t 

jne msl 

mov cx,f_no_abort 
c:1ll osif 

pon Jx I pop ex I llOp bx 
ret 

;save entry parameters 

;obtain memory system 
;reetrancy stops here 
ikeeP track how many 
;times through memory entr, 

;cannot abort while in 
;HEM, call NO_ABURT_ENTRY 

. :on 1st time through only 

Not~: the M[~_CNT v~rfable is set to I by fER~INATE ln the RrM 
dnd u•ck to O by the TERH_ACT in the disp•tcher. 

M_un:>yhc: 
;--------

dee Lie.o_cnt 

-



()'} l 
f1 \1 ! 
(, J j 

6'J4 
n'h 
6 ':If, 
6'1 l 
6'.ltl 
!:- tj lj 

700 
7UI 
l Ji 
, (I l 

7li't 

1 ~j :> 
1 \, f) 
lUl 
7 <Jd 
7il'l 
Till 

= (l tJ'Jo 
=009tl 
=f11)•J1, 

= li ~J /)J 
= o u ~ u 
=P1hJ 

= lltl.~" 
= f) l}.1 ') 

=OU 111' 

7513 
~ 1~ 1 
c114 l J6 
LYl~cl? 

t flO'I or 
lJ 91~IJ2 

.:ilu JG fl 
~')~ 11 

CJ 

711 =00 1.i fH~2800C3 
TU 
11 l 

Oli>IC 

-

i ::..;;..: = 
0 s if: 

jllt. 11U f'._;l 

µ~~h bx I pu~h ex 
~ov ux,offset mem_spb 
.aov Ci<tf_unsync 
C.lll o:;if 
~~~ c>< 1 f_ok_~bort 

c .. dl osif 
pop c~ I pop bx 

rel 

================ 
l o.s. inl<!rface 
================ 

-
iout of m~mory system 

;exit no_a~ort region 

C<lllf cs:dword ptr .supervisor I rat 

;====== ================ 
xlosif: ; XJJS interface 
;====== ==========~===== 

cmllf dw~rd ~tr .xiosmod I ret 

- - -
P~Gt I 7 
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-

714 
71'.> 
111> 
IU 
ll'l 
7 l 'I 
;( 2. () 
1Ll 
1 <.I. 
Ui 
7 l.'t 
ll'.> 
Ul> 
7,: 7 

1 ~ -l 
1 ~ I 
I JO 
: j 1 
u.: 
1:n 
1 Jlt 
Ip, 
7 j/> 

l J ( 

l IH 
7 J'I 
1-t I) 
"/ 't l 
141. 
h3 
7't4 , ., ., 
746 
I 't I 
h!I 
74'l 
(:;II 

/'.Jl 
I 'J 2. 
7:.d 
7'.J4 
7 ..,., 
l':.16 
L7 
7'.JU 
7'.Jq 
700 
7{,1 

76i. 
fo] 
764 

fo'> 
lub 

000!1 
ooo;: 
0()04 

000:> 

"110'17 'Jtlf2 
=Oot1<J lflSt!ElE2EOO 
=f1t)'.'r tl1'5 40:?lf 
=OIJCJ LdCfldJll8 
=Ouf. 7 t'8'.-\200E304 
'-lllJC.; BP.ri'1'fC3 
=-0000 l'.:l{>,!f: 1£ .!f 00 
=0006 !l9,402 
=OtlD~ J'lO't 
=l'ODJ G6440401 
= aunr 1F2fJD~CJ 

= 

- .... ,--- .. 

011r. 

r -, 

dj~cl I iocluie cp~~em.mnm 

;•*•**'****•····················~····················· 
;• d~~ ~ntry Points 

•• 
:•······························~····················· 

Form~l of Memory ~ontrol dlock us~d 
in C~/~-d6 ~~mory Calls (53 - 5~) 

·-----------·-----------·-----· 
·1C:i I 1\<tse I le11.::th I ext I 

·-----------·-----------+-----+ 

equ .ord ptr 0 
eQu word ptr mcb_has~ • word 

L1cl>_;:..as.1 
1'1cD_l'!O\llh 
.acu_•~x t 
mcl>len 

equ byte ptr mcb_len~th • word 
aqu mcb_ext • b~te 

: =========.:.;::: :::;::::::======:===== 

hlfl~f.tt!nt_ ellt r y: i ~3 - Gut tt~x Memory 
;=:===-===::=== 

1am_·J1~1: 

input: 
output: 

~X address of HCb in u_wrkseg 
JX Offf fh if failure 

lllOV 

push 
n1ov 
SUI> 

c<ll 1 

push 
ll'aOV 

lllOV 

:nov 
j)O(l 

Oh if success 
CX Error Code 
mc~_axt = 0 if hD adoitional meQ 

t If more avall~nle 

si 1 dx 
ds I mov ds1u_wrkset1 

dx,mcb_length[stl I pop ds 
UXt3X I mov bx1ax 

get;aemory I jcxz 111m_,gm 
mov bx 1 Offffn I rel 

d:. I :nov ds1u_wrkse(I 
mcb_langth(siJ,dx 
mcu_in s ~[st J, <1x 
:nc1>_•1x t [si J, l 
as I SlJb b.obx I ret 

;-====·======== 
·~bsmax_entry: 

;:;:::.========= 
; 54 - Get Abs Max ~em 

,.llocali! the 
is less th.:in 

input: 
output: 

l~r~~st absolute memory r~gion which 
or equal mcb_lenglh 

DX address of nCB in u_wrkseg 
UX Offffh ff failure 

Oh if s~1ccess 
CX Error Code 

....... ....... ~- - ..... .... ,.... ...... 
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1 ,, r 
/ ,, M 

-
1v1 = n a;- .:> s ,1 r' 2 
7111 =OL~::. 1U6Jl'lf;>fl)I) 
1 1 1 = ,; ,, t ,~ u r u 4 
711 =O•J:'D ilo54'1211' 
71 j =00::1 zp_i)n, 
1;~ =ruFJ LHtl~OOL304 IJJJC 
11'> = Ol(1hi u<lrf1'1'C.i 

T1 0 V Si J f1 )( 
~lJ~h u~ J a10~ J5 1 u_~rk~eJ 
•au ~x,mch_b~s~(sl] 

;,ou .Jx,r.1ct>_l<!n~th("iJ I poµ ds 
".:JLI~' Dx1l~x. 

~~11 uetm 3 mory I jcxz am_gm 

116 =UUFC lfL6d~l~2EOO dm_1ml 
,nou .: .. : , Ot f tfh I ret 

,iu:;h d~ I .nov ds,u_oirk:iC\l 
~ou mcb_l~nqthlsil1d~ 77? =0!0L a95402 

11 ,, = 'l l')., d 'l 0 4 

llY :Jl01 lF2°JfC3 
'7df: 

7 ,JI 
11.d 
7 ,, :I 
J /j 4 
7 ,, ., 
I Ill> 

fH f 
1:1 ti 
1 ti 'l 
·rlJO 

=Olf1il B~r? 

:OlOO lE26dE1E2EOO 
=OilJ 2AC'ltlJ~C02 
=Ol1d tlf'.'.l31f' 
=Ollu ~R5tG0~1U4 017C 
=0120 di\FFl-FC3 

nou •Cb_b~se[sll,~x 
~oµ ds I sub bx,ux I rct 

;============== 
c p ir. .1 l l .:i c _ "n t r y : ; 55 - Alloc 11em 
;::.:::;;::;::::;:=::::=::.;:;:;;;;:;:; 

Jllocbte a memory reulon which ls equdl to mch_lenoth 

in,:>ut: UX 
output: BX 

,llOV :>l,dx 

dddr~ss of MCU in u_wrkseg 
Offffh if failure 

Oh if success 
Error Code 

Push ds I mov ds,u_wrkse1 
suJ ilK1ax I mov bx,mcb_length[sil 
.aov dx, Lx I pop <Js 
call 1etmemory I Jcxz ca_gm 

7'Jl 
7 JI_ 

! 'J i 
7'14 

7 'J'l 
7·j~ 

1') f 
7 ., ·1 

=IJ1?4 lf?6821E2EOO Cl_~m: 
mov ~x,Offffh I ret 

µush Js I mov ds 1 u_.irkseJ 
mov ~cb_len1th(sil,dx 

l '! ') 
•luo 
'Jl)l 

tllJ'.> 
HV: 
HO I 
il ll!l 
u~, <J 

fl l 11 

.;i 1 
lll z 
ii LI 
H l 't 
II j ~ 

H 1 (, 
1'1 7 

=1112,; &9~402 

~31 ?u tJ9~ 4 
=-rl I ?r lf2£HH1C3 

!l l il " 11 l 3 :l ti 'l ~ 2 
Ul~ =-OlJ) lE26dllL2EOO 

~ov mca_base[siJ,ax 
pop els I sub b1t 1 1.u I ret 

•====-========; 
cp1aabsil_entry: ; 56 - ~lloc Abs Mem 
:===========::;= 

Allocate an ilOsolut mamory region which is 
C<llHl to mct.._len,;th. .~ote: For CP/H-:J6 
cnm~atibility, this f.,nction must return success 
if the ~~morw is illreaJy allocated because 
the Grr M~X tunctions allocate memory ln HP/M, CCP/M 
.,n.J not in C:P/:-t. 

input: 1lX 
output: dX 

L.X 

llH."l\I ~i I dx 

address ot MCR 1n u_~rk~e9 
Offffh if failure 

Oh if success 
Error Code 

pu,,h ds 1 mov ds,u_wrkse<J 

- -
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CPI'! ·•!i-'·~ti6 l.l 5f:IJRC~: tiE'1 ... il6 

l!Lll 
'l L l .~ fl I j ~ lJ I) 4 
H•~ =011u o sro2 
Mli =014G d U3IF 
u.:4 
!l;>~ 

Hl:I) 

!l~ I 
tt:'ll 

=fll4J J~C9 
=014:> iHHE6!100 
"'"l'd u 3::; 7 16 
=ll J 4(; d :n '> 
=r1 ·h B1rr00Hll 
"'o 1 s j ::.'H5u27!if4 
=I) i ~I) J9;D047610 
=ll 151l 690300 
=f\160 .lBf-Fff'C3 

lll64 
014C 
1)161} 

~ov ~K.~C~_hJS~[bi) 

~ov LKorncb_l1nuth[sij 
~ov Jx,bx I pop ds 

K<>r CKtCX 
:n<>v dl1rlr 

Se~ if We dlreadv own this me~orv 
ST -) HCB tn U_WkKSEG 
AX=tt~s~, dX=Le~gtht OX=Len~th 

qdd di 1 p_m~~-ms_link 
mov di1ms_link[dil 
cru~ dt 1 0 I je cad_~ 

cmp ms_startCdiJ,~x I jne ca~_n 
cmp ms_length(dil,bx I jbe caa_gm 

mov cx,e_nu_memory 
mov bx,Offf f~ I rel 

ST -> MCB in U_WRKSEG 

HL·· 
HJU 
.~J) 

lU?. 
H i3 
11..>4 

!lh 
HJ6 
l!H 
lLJH 
1u•1 
1"1 ti 
H4J =016 .. t.Bl5UOC31l4 O.l1C Cd-.t_g: 

; AX=Base, OX=Lengtht OX=Len~th 
Cdll qet~emory I Jcxz caa_gm 

a.-.;! 
fl4 :-1 
}l44 
!h) 

ll't6 
th 1 
lhlJ 
t!'t 'l 
H!>O 
a:.1 
8:;,i' 
HSJ 
ll'.>4 
tJ:,., 
HSI> 
H'> 7 
tbH 
lb'l 

=ill.S'J 

=OJ61l 
=Cl73 
= 'l n.:. 
=017U 

uflFFFfC3 

lF261lElEZEOIJ 
<J954u2 
,d04 
lf230~Cl 

Ht.O =-0171. 56 
861 =0170 28C9'>1'>1j253 
H6L =Ol8J 501)~~4 

Ho~ =0186 lEllCOlHEOq 
U64 =011u ~9U000~8ld~r OOAC 
Bb~ =0191 lF5851505P56 
tltit> =11191 SEC 3 
Hb I 

mov ox,Offffh J r9t 

; Successful all~cation 
cd~_gm: push ds I mov ds1u_wrkseg 

mov mcb_lenath[sil,dx 
~ov ~cb_ba•e(siJ1ax 

pop as I sub bx 1 bx I rel 

;---------
t.X 
dX = 
ox 
.\)( 

1lX 
ex 

start 
min 
max 
start 
1 ength 

presar\/e 
= error code 
Si 

pu:>h sl 
suo cx,cx I Push ex push ex I Push dx I push bx 
push ax I mov dx,sp 
pu~h ds I mov cK 1 ss mov ds,cx 
mov cx,f_malloc I call osif 
pop ds I pop dK I pop dx I pop bx I pop bx I pop bx 
pop st I ret 

:============= 
cpmfr,.e_entrv: 
; = ===·====:==== 

; 57 - f1~ee Hem 

free memorv as specified in KCO 
Input: OX = offset of MCB fn u_wrkseg 
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Bn 
!:/ 4 

ll/'.• 
d 7f 
<l I 1 
'I IO 

ll r '' 
!Id I) 

l.; l 
HH! 
f!tU 
u .)4 

Htj~ 

BrJh 

fo 7 
tlvH 
ilu'I 
'1')1J 

~l 'l I 

H ·; j 

ll'h 
i!J., 
'1')6 
w, r 
BJIJ 
H'J'I 
'll)IJ 

'ltl ! 
'HJ;> 
ljl) j 

I~ l; f; 

-

=IJ199 ltl&dEIE2EOO 
= O l JI' ,JP F 2 
=OPl 8"4404 
~IJlt.4 o'.ll4lf 
"Ol~I j(Ff752il 
=111,:L iJl1Jt:6SOO 
.:c r l r. 1c .J JC J 16 
=I) l f' 2 ll R} 7 
"OJP4 o1Fc007505 
=0!1J L6JdJGCn~l 
=Olf'c r 7HIJ60Ill074 O!C'I 

= 'lJC '.> 
= :i Jr.') 
=:;I CL 
=OlflJ 
= 0 l fl 3 

04 O!C 'J 
LJ i!J C ~ (; L 9 0) D 2 
tic'.'>'•02 
~ 6d G500SE 
L3H 

0 If)., 

I) l~ .. 
on2 

CJ u ~, ::: c 1 n ~ 1r:1 6 1 F 
~06 =IJlOd LBC951SL 
'IOI ='llOC !l~lit 
'H: 11 
·:1u·1 

'll ll 
'll I 
'l 1 L 

'HJ 
'Jl 4 
'? l '> 
') l () 
'H 1 
9 I ! 
'! 1 ') 
'J;::il 

' 'd 
'J.:: I. 
'l.C j 

'}/ 4 

9~ ~ 

=n10~ b982DntdLR?C OD\~ 

=flll't :..<5:.JF 
=Olfl C1 

=01 H tiP.3o&800 
';..f) 1 c ll~4HO 
= n I .- !LlC& 16 
=· 0 l 2 d'l:. 4 

-

uco_~xt = flffh = free '111 out loaJ :nem 
els~ ~s 5pecifie~ by ffich_b3se. 

rncb_DdS~ = s~a d<l~r of m9mory smg~ent 

to free. IF in ;r.iddle of 
~xistinn se1ment then Just free 
the end of the Stgment. 

~ush ds I ~ov ds,u_wrkseg 
.1iOV Si_,14 
mov ~1.mcb_•xt(stl 

•ov dx,mcb_base[siJ I pop ds 
cmp ~l,Offh I Jn• free_memory 

cpmf_rool: mov bx,rlr 
~dd bx,p_mem-ms_link 

cpillf_next: mov si 1 ms_linkLbxl 
cmp sitO I jn!" try_sP.g 

sub bx,bx I mov cx,bx 

/ 

ret 
try_se~: test ms_fldlJS[siJ,mf _lo~J JZ free_s~g 

mov bx,si I Jmps cp~f_next 
mov Jxtffis_st~rt[sil 

push st I call free_mamory I pop st 
.lcxz ci;mf_root 

J .11µs cprnf _next 

fr~e_me;,1orv: 

;-----------
inr,ut: 1lX 
output: BX 

ex 

start 
O,Otfffh {success.tail) 
Error Code 

push ds push s~ I pop ds 
SUL> cx,cx I i>ush ex I push dx 
mow dK • sp 
mov cx.f_memfree I call osif 
pop dx I pop dx I pop ds 
,.. t 

;=====:::;.;;:-;:: 

freedll_entry: 58 - Free All Mera 
; =-============ 

Free 111 ~•a~ry except LOAD UOA and LOSTK 
'' a transient program calls thist it must free up the 
311 of tn~ perceived memory. The unA and LOSTK is not 
µerceivP.J by CPH compatible µro~rJms. The UOA cannot be 
freeJt since it ts part of the process descriptor, until 
t•rmin~tion in th~ dispatcher. 

10011 si 1 rlr 
rnov ~x,p_ud~[sf] 

~dJ si,p_~em-ms_link 

fdm n: ~ov si,ms_link(siJ 

-
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. 
'JI A 
lJZ ·1 
'J.iP 
').!.. 'J 
'Jjf) 

') j l 

=OlF• 8lFE00142d 
= O l F" J :! !> C t) ;> 

'J :P 
'Jji &Gl~C JP0d17lf 
'l..14 -=0.:00 llf!C" 
'l3'> &LJL02 U34C04 
'} jf., 

:HI 

'J J'I 
'l't i) .. 

'j ~ l 

lJ ... -~ 
'hJ =•l.:C _, i-744 ll:.4000 
':l4'• =O.::Ot: 75t l 
'l•~ =OLIO Hl•C0640GO 

'l'"' 'l 41 
1J'1 'I 
'l•'l =OlJ!> 051600 
'l~O =Ollll dR08 

'' '> 1 
'J;.. l 
'J~d =!Ill/. d8[)3 
954 =OilL ~Ud6if 
'h'> ::02 lf tilC 7 
'l~6 =0221 J3l1Jd8CRC3 
'J'> 1 

0221 

Oll,. 

fl 1Fl. 

010 '> 
O!Cd 

f .}h;~i): 

fa111_e: 

; s~a if anymore memory to free 
c.n,.1 si,O I je fd.n_e 

mov ux,ms_st~rtfstl 

; See if UOA ubove st4rt 
cmp b11, a11 I j·l f.tm_<l ; "X=lJDA Segment 

illOV ex ,b,. 
add cx,ms_length[sil 

S~e if below Sl4rttlen 
cmp CXt4~ I Jb fam_a 

WE llAVc A U!J\ Ill 
see if we alre4dV trim~ed it 

t,st 1ns_fl4Qs[sf l,mf _uduonly 
Jnz fam_n 

or ms_flagsLslJ,mf_uaaonly 

i trim the memory above the UDA 

PAIJt 22 

COPYRiGHT co 1981, 1982, 1983 
DIGIJAL RESEARCH 

P.O. 84:.'X 579 
PACIFIC GROVE, "~ 93950 

SER.# ______ _ 

ddJ ax,Cl~lklentulen)/16 
IDOV bx, &11 

iCX=I paragraphs 

; free the segmeAt or &f tP.r the U~AtlOSTK 
IDOll Jxtbll 

c4ll fre~_memory 
jmps free4ll_entry 

xor ux,bx l mov cx,bx I rel 



-
<J ~ H 

'):; 'J 
(ltJ 0 

'l c.J 

l_Jb -~ 

'Jo4 
lJ (J ~; 

9",t. 
') () ( 

'Ju H 
<,1., •J 
q (IJ 

'JI l 
'JU 
'IT J 
'JI~ 

'-! l '• 
'J [I, 

'J If 
'-J ·; H 

) ' ') 

'Jtjlj 

'J,; I 
') ,j ;> 
'I j ·i 
\} /jl., 

'J a~ 
~J,,6 

'J 0 l 
<J:rn 
q;j 'J 

')')fl 

'; ") l 
'l ~L 

'JH 
Y(;:t, 

'}•; ~ 
iJ:i 6 
'J ') 7 

')}fl 
'J ') ') 

l '):I r1 

! ()1) 1 
l llUL 
1 ()I) l 
100<, 
I Oll~ 
1006 
100 / 
1 {)I) 'l 
l 0tJ'J 
10111 

- -
.;j 1ct I includ::= r.ti?ruory.mem 

i***•*·~·?~····~************************************** 

'ff·1 ~ntr~ 1•oints 

: i::h µro::ess d"scriptor points to <1 linl<e·1 
Il~t Jf ta~ thctt d~scribd m~mory segments that 
It own~. Ihm MOs note the st~rtih~ p<lra~raph 
dnJ d MAU th<1t the Memorv Seqment is in. 

Formut of HOs on p_~em lists: 

+----+----t----t----·----·----·----·----·----·----· 
I link I start I l!!ngth I fla.is mau 
t----t----t----t----·----·----t----t----t----·----t 
link 
"tart 
len,1th 
flaqs 
111.1 ~ 

link field for p_mem list 
st<1rtln1 p<1ragraph of raemory seg~ent 

len1th in µ4raJr<1Phs of meruory senment 
load1coda1<1nd sh<1ra as in MP~ 
uffsdt of k4U in SISOAT that s~gment is 
<llloc<1ted from 

:• 
:•**********~***********************•••*!************* 

m,,11oc_entrv! 
:====:::======= 

Hlloc4t~ H~~orJ - meQory is allocdted from HAUs. 
first w~ try to allocatP. memory from MAUs that has 
me.ory seu~ents already allocated by this ~roccss. 
if that fails, ~e try to create a new MAU from the 
~~mory ~red List (Mfl). If both falls, an error ts 
is rdt~rned to the user. 

tnput: 1))( 

output: sX 
MP(l ln u_wrkse11 
0 if successful (unused wemorv> 
1 if successful (shared code) 
Offffh if failure 

LX err1Jr code 

+----+----+----·----+----t----·----·----t----·----· 
I stdrt I min maa pJaJr flags 
t----t----·----·----·----·----·----·----t----·----· 
.it<>r t -
min -
m'1K -

if non-zaro1 an absolute request 
mtntmum l~ngth that will satisfy the request 
waKimum lenyth wanted 
Ye will try to allocate the ruaximu~ 

but will be satisfied with as little as the 

- -
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1 0 I l 
l n L~ 
11) l _\ 
l 0 l 4 
} I) J ., 

lllJ6 
H!d 
1 fl l B 
1 0 l q 

lli~P 

10/l 
10.u 
I llt ! 
l (J~ 4 

Jn.:., 
lfl.!..6 
l n;_-, 
111_11 
l IJ L '1 
l 0 ;I) 
111 JI 
l 0Jl 

l llJ .J 
l (l j" 

l fl~., 

l IJJ(, 

lOH 
l fl J '.1 
!UJ'J 
} f' 't I) 
l 04 I 
)(h:' 

l CT'• J 
1 ll44 
111 't., 
l 04/J 
l () 't I 
l (l't Ii 

l (J 't •j 

l fJ'.JU 
1 U; I 
iO~? 

10~] 

l IJ~ 4 
l ().,., 

l 0 .)b 

l ()) 7 
l !hM 
lll'.d 
J 0611 

I Ou 1 
l ()[, l 
lVtd 

=-0220 J~~8A5UljA 
=f.:'.ZL; t304 
~rnn jf\FFrf~J 

= 11..:J l 0£ • .!6 _3;:: 06.d: 00 
=021/ HRF~2L804506 
=021U 1000007507 0249 
=-11L4.: Al!>ClOO 
"-UL4'.> 26B'H'.>06 

.n in i ~•t.J~ii. 

P·itdr - Proress 1lascriµt.l1· to -lllocate mt?mory to • 
• ~otP. - Ptl can not "" " curr .. nt process unless 
it is th::i c<1llinJ process. 
The Callin~ proce5s ~U5t P.•Plicitlv release 
the m~mory if the PO newer becomes a process. 
Jtherwise, hlemory is released u~on termination. 
if pJ;idr is O, th1>n calling 1-irocess allocates 
tha m"mory. 

fl9J5 - ~OOOlh lo3d This seument initialized from 
a disk file 

Jl)002h Shared 
OOOIJ4h Code 

This is a shiirable segment 
This is ~ Code seJment 

; Get a HD for use in the p_mem list 

pu:;h dx I call Qetmd I pop dx 
jc><z '11'1 l l_gmd 

OX -> MPd Cu_wrkseg) 
!IX -> HO 

~ov nx,Oftffh I ret 

fill PDAOR field in case Its zero 

~u~h es mov es 1 u_wrkse~ 

rnov dl,dx I mov dx,es:~p~_pdddr(dil 
cmp .1><1 0 I jne m<lll_gpJ 

r.1ov ax, rlr 
mav es:mpb_pJadrldil 1 ax 

"'" t l_gp d: 

;save UOA 

='l.:4,; 07 pop es ;ES=UOA 
~DL4~ 3~0668007448 0298 crop ax,rlr I je mall_pdvl 

=-llL~( 1 ~0!;;3 

=n~s.c.: ~251 

=P2';'t ~r,591)6 

~r"Z'>I ~91502 

= 0L'>t. lil4 :=H: 
=!l;>;u ;F-S4 
=-t;L51 5'h<l 
=0L61 i!E7000 

"'I) L /) 4 bf> 1 4 (} 2 
=0167 a1.-=coo141r, 
= f'l.:'.&C 3:lFOISf<t 
=UL10 ]q3&68007411 
=11~7.:, L'l2200 
='l.c: l':i '>3 
c=OZ7,. l'F 59J6 
-=fl271J b'll!'JO'.' 
=O.:SO UlL91'[ 

001\C 

02fl7 
0264 
02117 

OOAC 

m<;ll_pdnJ(t: 

push ax I push Lx 
push dx I push di 
mov Dx 1 offs~t thrd_spb 
mov cx,f_sync 
c1ll asif 
po,> <Ji l pop dx 
pap bx I pop ax 
mov si,(of1set thrdrt)-p_thread 

ffiOV si,p_thread[sil 
cmp si,O I je rudll_pduer 

c~p si,ax I jne mull_pdn~t 
cm~ sl.rlr I je ruall_pdver 

mov cx,e_mctive_pd 
Push bx 
~ov bJ(,offset thrd_spb 
mov cx 1 f_llnsyoc 
ca 11 os if 

;ak to call sync on 
ithreed dfter svnc-tng 
; on 111 e11ary 

save HO addr 
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-
l 'fu 4 

l f) ::, '> 

l Ot,6 
L !I u r 
l Ou'! 
l 06'1 
111(\J 

l IJ / 1 
LOU 
I 0 I .i 

l \) 7 1• 

l 'l / '> 
l ll It> 
IO 7 ·r 
l ll I<! 
111 / 'l 
1 !J ;j!J 

lO!ll 
1 n ,, .~ 
llll>I 
In 'i 4 

1 () .1 '> 
10d6 

lfH!1 
l ll 0 tl 

l () tJ 'J 

UH!l 
1 lH I 
1 ()'J;• 
l r, •i .i 
l!JJ4 
1 () ') '.> 

l !I 'jf, 

lfl'J r 
1 u 'JU 
10 ~·1 
1.1 tll) 
l l u 1 
llUL 
"i llH 
1l U4 
l l Li'> 
110& 
11 0 I 
11 Oil 
dL'I 
111 () 
1111 
1111 
i 1 n 

-
'-OL ti I ~ 0'.> l 
~11~fU j ?_j 7 
= r. ,> i]'.J o•l5 'J 06 
'- OLllt. :dl60;> 
:(;,:-)j L(Jl Jft 
~n,;'14 ~f=~ e 
= n._ 'Jo ~ 1J~ l} 

=J~Ou D6lStll062EOO 
=O?'J; ,_(>!J0.41102 
=OLJ<: 26i•i4ll04 

oo r.c 

=OL{b 76J4 02ftC 
=U~tl 26il'.l4004 

~ i)L ;iC o'sFi)(J3C6I6 
=0!"1 211C9'>6 

= CJL 1' 1t !L'34 

i;,'l l l_µdvr:r: 
.;ush ax I pusn b)( 
i;ush d,. I push di 
nov ux 1 of fset thrd_spo 
me>v cx,f_lJllsync:: 
ell l o sir 
µoµ Ji I pop dx 
pop ..ix I pop 'IX 

; v~rify MTN <= MftX 

1.1.:i l l_µdvl: 

1r1pb_ok: 

PlJ ;h .,s I mov esolJ_wrksP.•J 
uov cx 1 •s:mp~_min[di) 
cm..i cx,es:mpb_m~K[diJ 

jh.~ mpu_ok 
~ov es:mpl>_m.:i"[diJ,cx 

Make SlJre total allocation <= MM~ 

mou si,a• add si,(p_mera - ms_link) 
SlJb CX1CX PlJSh si 

max_chk_nxt: 
"'°" si tm'.>_l ink[si] 

=Ol :16 ll1rl007405 02CO c1nµ sf,0 I je hl<Jx_chk_done 
= OL•iu 0]4 '.: 04 Jid cx,ms_lenutn[si) 
::;: 02::i..: Lr.,.: 4 02~4 Jmps m~x_chk_nxt 

= fJ.:CO 5F1H4LOO 
=lJ!C4 L~Cl 

m.:ix_c!1k_<Jona: 
po,> "i I muv ax,111mp 
suJ J>t, r.x 

=il LC& 3000il:l751lf\ OLflo cm;:i .n, 0 I jne not_ zero 
=on;,; 07 no_min: pop us 
=O.:'CC <J9U300 M lll_no111em: 
=ll<'Cr L 82 ') ;) 7 O'JF,_ m11l_err: 

1nov CKt~_no_~emary 

c1ll fre.~md Free the ~emory Descriptor 
CX=Error Code set previously = 020,: utJ.-:,=rrLJ 

=0<'0~ 26]~45U272LF o~c~ 

=OLD~ 263~4'>047304 02~6 
=OL~'L 26tJH•j()4 

"'"'.1 ~ [ ,, '-' 1 .1 := 2 \ r,,s 
=OL~~ 01GG002~CO 

=02Et 2C8F 060600 
:ol),'f'~ F3t;fbF 

not_zero: 
cmp 

•OV ox,Offffh I ret 

qx,~s:mnb_min[di) I jb no_min 
cmµ dX 1 es:mpb_max(di1 I jae m~x_ok 

mov es:mpb_mdK[diJ 1 ax 

initi~lize local VJria~les 

push di mov dt,offset beststart 
nuv ex 1 l l I SlJb -ix,ax 
•no" es, sysuat 
rep stosw I pop di 

l 11 4 =- 0 l F I r! : 9 SUll CKtCK 

pop es 11 l '.> =Ci ,c ') 0 7 
ll l6 try to allocate memory 
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l ll I 
111 H 
111 'J 
11211 
l!Ll 
11.U 
11n 
111'.4 
l u~ 

l 1.'"' 
112 I 
111. fl 
l IL 'I 
l l .>tl 
11 j I 
l) l ;> 

l l j j 

11 H 
11 j" 

='lz;:;', BP3'• 
='l.::1'C uJr~0014li.i OJlC 
=OJOl 314SJ874F4 D2FA 

= :li11 ~ d!•'>Cii'.l 
=D.>~O L5J~Ofl OJq~ 
= 0 j 1 (l '.) ;: j '\ j ii 

=OJ!·) .::'.ll.r:lO OJ46 

=-OJ 1 i.. ~3~2 
-= Oj t t 26!lf H2i:OO 
=fl J2 J L1'.i4001l'l0il03 

r.1ull_next: 
nov st,ms_lin~~sil 

c•D si,O I J• mall_ml 
cmp cx1ms_wau[si] je mall_next 

here"s a HAU we haven"t tried ••• 
CX=last MAU tried 
OX=~P6 adr tn u_wrkseg 
BX=Uew MO 
Sl=curl"ent 'iD 

push ex push dx I push ~x I pus~ si 
mov ox,ms_~au[sf] 
c~ll mall_try_mau 
pop si l pop hx I pop dx 

i Plus nI=~AU address 
c~p cx,O I pop ex I jne mall_next 

; exact all~cqtJon 
; succesful allocatton 

Jmp ;.iall_linlrit 

m'1ll_ml: ~e must create a new MAU from HFL 
push bx I push dx 
mov ds,u_wrkseg 
illOv ox.off sct mfl I mov cx1f_mlalloc 

l l JI> 
l 1:J I 
1131! 
1 1 l 'J 
11 411 
l l;l 
1 J'rl. 
ll4J 
1144 
11 11 ~ 

11 '-th 

114 I 
11 4 a 
I. 1 4 'I 
l l:JU 
lDl 
ll'>L 
11:> 'j 
1l ~4 
11 '> '> 
l l '.Jlo 

l):, 1 
l1 ~Ii 

=f'U?'l i:ll '1 Od1 O~I{, c~ll oslt 
"()JZC Led~ lE0600 

=0]]1 l 30~ 
·= oj J,, '> ~' ~ ') 
=OH:.. t: 'll 300 

-=03:ltl u:H& 7600 
=one il'H7 
= 11.>Jl d'Hf: 160'1 

·=G _,4 <' '.> f,;, 7 
= 0.>44 .dlf' 5 
=OJ46 LB:>~OO 
=() jl, ') ~ l\S !l 

l I , 'J 
11(,(l 

1 ! ,, l 
l It...'. 
11 t,) 

mov Js, SIJ sdat 
iOX=MAU, (New MD,MPB on stack) 

033B jc~z mdll_mlO 
pop d" I pop bx 

034d Jrnp mall_linkit 
mJll_m10: ; We have a new MAU 

;place MAU on HAL 
caov si •111'11 
mov m_ltnk[bxl,si 
.11ov llial 1llx 

iullocate memory 
po;> ux l push dx 
»U., si,si 

0192 call mull_try_mau 
pop dx I pop bx 

iJI=HAU, BX=Ne~ M0t OX=MPU in u_wrkseg 

rni..!ll_linkit: 
;EX -> MO 
;ox -> MP~ in u_wrkseg 

llC>4 =flH', UH~2ACi60075 0355 cmp b•ststart,n I Jne yesmern 
1 lo'> (l] 0.:l55 
llt.6 

11(>7 
11&~ =rJ~2 t'lll~f 

11 b'I 
02Cf. i"'P mall_nomem 

en Ji f 
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11 ( !) 
1171 
111? 
I 1 I J 

1114 
111 '> 
11 {{, 
1111 
11 7tl 
11 l'J 
11 C;!l 

11 !! l 
l lU? 
llrJJ 
111.J<. 
l 1 d., 
l 1B6 
11 b I 
I l lJ !J 
11 'l'l 
l l ·10 

11 'JI 
I l 'JI 
11 'd 
11 ')4 
11 :1., 
11 •J6 
l 1-1 I 
11 'ih 
11 'J 'J 
1 ?(JI) 

l L01 
l?. t~ 2. 
12(1 j 

l L0'1 
l llJ, 
ll(J6 
l?U I 
lLUH 

I ?u'J 
1110 
l ?ll 
1212 
121 J 
l?.14 
IL1 ':> 
L'lb 
Pl I 
ll 11:1 
l 2 l 'J 

l?LO 
lLL l 
ua 

-

=OJ':>!> f1626il[ 062( 00 
=0->!>..; t!ot'A 
=OJ'.iu Al2AIJ6 

if mpr.i 

end if 

~P couldn"t find ~ny memory 
1Pl5 tuke somethin~ off the SCL 

push!' I cli 
mov <lf,scl 
cmp Ji,O I jne take_cne_off 

No ~h~re else to try, giveup. 
popf I jmp n:all_nom11111 

; take first SHARE PO off SCL 

~ov uK.p_thre~d[di] 

toov scl.4x 
po pf 

fre'.! its memory 
We can assume only one rueaory segment 

push bK I push dx 
mov ox,p_memldi] 
push di I push ds 
push di I push ms_start[bx) 
push ss I pop ds 
mov dx,sp I ruov cx1f_memfree 
c11ll ostf 
pop cix I pop ax 
pop ds I po;> di 

There should be no error. 
Put SllARE PO on PUL 

pus hf I c li 
mov ax 1 pul 
mov p_link[dil,ax 
!Jl()V µul1di 
po pf 

Let"s assume we just released ~ partition 
and try the ML Alloc a~ain. 

pop Jx I pop bx 
jmp mall_n.l 

~e havd memory ••• 

push os mov es 1 u_wrkseg 
·nov ditdK 
~ov ax1hoststart 
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mov es:rupb_stJrt(JflriiX 
ruov ras_startCoxJ,1x 
lllOV oix1b<.:stlen 
~~v es:mpb_mtnrdtJ,ax 
~ov es:rupb_mlx[dilrax 
mov ms_ldnJth(bxl1•x 
mov ~c,es:mpb_fJa~s[diJ 
~ov ~~-fl~~s[bxJ,~x 
.a~v s.i,t .. stsi 

Ud 
1U4 
1 LO::) 

l:.'!6 
17.L I 
lUU 
l l l'J 
l?JIJ 
ll.> 1 
l 2 l? 
12.J.1 
llJl1 
12 ;l) 
U.lb 
lLH 
llltt 
12 )'J 
lZ'tll 
17-t 1 
1 ?.4:' 
ll4.l 
ll't4 
124'> 
1746 
1241 
l?'ttt 
l 2't'J 
12'.>ll 
12!>1 
12!.tl 
12'.> '! 
12!>4 
.l 2!>~ 
l?'.>6 
ll!.t7 
11:.u 
12 :.o'J 
ll011 
l ?t>I 

=rJSO 268'Jli5 
:0.>6.:. 1194702 
=OJ6u .:.lli.J6 
'-0.hd 2f.ll'h502 
=0.>60 .::6:1'l4504 
'-OHl U'l"704 
=OH<t 2Sd~4'.i08 

=11Jlb o'J4706 
=OHE il'H62i06 
=()J7f b3fi007'507 
=0.J14 £6iJJ7506 
=:uau u1r.616 
=OJ!J,i tlfl04U'J07 
=0.>ili- !l'HC 

03~~ cmp si10 I jne mJll_JO 

= OJ'.l l U'.l3U006 
=OJ'l!.t !l97FOA 
:OJ'lU 072UC9Jfi09C3 

= OJ'Jc. U9H 3406 
=OJA2 891EH06 

=OH.o 521[06 
=OJ~'J 26Bl1(2f 00 
=IJJllt lEUt060600 
=01~3 8CF2of 3606 
=OJAti U90~00f3A5 
:O.>BO Olli' 

12ul =OJDf 843506 
l2uJ =03C2 U90903E~E4fC OOA~ 
12o4 
12(,~ =O:H:U !.tF 
1266 :OJC9 ~301 
12 o 1 =- o .JC o C 3 

=1Hi:G 0626bt062EOO 
=-0.Jfl.l uf3S06 
=OJ!l!> llB't404 
=O.iOll 2BG9 
= o .rn t. .<:6 J H .5 04 
=OJDi 01 

03CG 

pi:,u 
126'1 
1270 
l21l 
1271. 
12/J 
1214 
121!> =llJOf 74J:= OJFO 

~ov ~t,as:mpb_pdadr[di] 
~dJ si,(p_~em-~s_lihk) 

mHll_lO:mov 1x.ms_llnkCstl I mo" ms_linkCbxJ,ax 
~ov ws_linkfsll,bx 
•rnv di1beslm<1u 
mov ms_mJu[bxlrdl 
;>op es I sub cx,cx I •O" tu,cx I ret 

;------------

chkbest: 

input: JX -) MAU 
OX -> ~pa ln u_wrkseg 
SI MS Root that HAU came from 

output: ex ; o. found e~act allocation 
els~, exact not found 

; save rootu1au 
IDQV currsi1si 
il\OV curr111aurbx 

; copy user•s HPd into loc<1l KPa 
push dx I push ds l push es 
mov dsru_wrkseg 
111ov es, sysd<.tl 
illOV sl1dx I mov di1offset currmpb 
mov cxr5 I rep movsw 
pop es I po1> ds 

mov ax 1 offsel currmpb 
mov cx,f_mdualloc I call osif 

POI> di 
jcxz chkbast 

ret 

push es I mov es,u_wrkseg 
mov st,offset currmpb 
IDOV dXtMPb_mdx(siJ 
sut. cxrcx 
c~p ~x,es:mpb_maxfdil 
;>op es 
jz rdplacel>esl 
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- -
CP/I~ ;:.~:lb6 I.I Sf1lJRCE: 1.r.11 ... so 

1/(6 
I LI f 
1? /rl 
lli'I 
l l' dlJ 
l <' ,J 1 

0J[l j90JU0aR11J2 
(;6 

::: f'; j ~:cl J :1.:: i 
.;. 0 H , ) :< 0 S ?C C6 7 6 l 5 0 41 ::; 

12H/ =DJ[~ uF2~u6 

.;.03;:3 3f'E 3006 

.;.IJ~F/ L~l300 0415 
= llJ F '" f.f j S 0 '> 
~n!~O HH04~3LA06 

=04"~ 'iU4404AJlC06 
"o~ou o.lJUi6;d3006 
=O~DL kl3406ft32E06 

-
:•UV 1Jit~i 

c ru p .) x, t> ! st l en 
r ·~ ;> 1 d c , ~ h ..! s t : 

~o~ ui 1 offset bcststdrl 
uov bx 1 1•::!Slnj::jU 
cull fr-:i<:w,,rst 
wov si,offset currrnpb 
mov ~XtffiPb_sl~rt[sil I mov beststbrt,ux 
111ov 1x 1 111r.d1_m.,x(si) I mov bcstlen 1 ax 
uo~ d• 1 curr~~u l mov bestmauodx 
~ov bx 1 currst I mov bestsi,ax 

1z11 l 
llb4 
l?t:~ 

llhh 
lt'.h I 
l?tlH 
l !H'l 
l L •nt =0414 Cl ,,;ivr.,t: re t 
l? 'Jl 

12~1 =041':> 913Jor74rA 
IL'd 
l? ')4 

l 2 'I':> 
1 2'J6 
i? 'JI 
l l'i H 
ii' ':i'l 
t3UU 
l ·1 I.I I 
l ]\)£ 

1 JIJj 

l3U4 
l 3 u•, 
l :106 
131,1 
I3C'i 
l jlJ<\ 

1 31 () 
l :-1 J. l 
LHL 

Dl3 
l 31 L 

Lil'> 
13!6 
Lll 7 
1 j l 'l 

131 'I 
13<'0 
1121 
lJ.a 
i ~n 
n<'.4 
J3L'> 
J 3i6 
lJ;:J 
lJdi 

= n 41 ;\ 
=041'. .. 
= IJ<t? u 
=i'4 ;> J 
=O't2tl 

=" '• ')f) = O't J(J 

=O't j~ 

=04 )':l 
= fl4 ..lL 
= i) ~4£'. 
=f,~46 

=IJ'•4 I 
:: 4) 't 't t.1 

=fl't4L 
·= 04 tr 
=0't~i4 

=· (h'..d 

"n" ;.i.~ 

:> 11 [ 
.l-F3~r.''J5 
;, 3161 r: 
uno4t>90~u3 

L llB IF(. 

il 3F'l0r]529 
£3Foff 75;:_4 
:>f'5fi'JP.1F 

8FC3BP7600 
Jt\F:;,J'llC 
J''.il8 7J,f'B 
'.ifl 
oil 0 7:) 'l 04 
j f-'. 

l>'JOC 0-'> 
h f!O 3 il ~· ~ :\ 00 
L65 51'C5'JC3 

::,r,'.Jtbfl 
lF~'.lCJ 

fredworst: ; Ol->St~rt, CX=Return Code 1 BX=M4U 
04J4 cmp word ptr [dil,O I Je s~vret 

00~!, 

045'.l 
045') 

043r: 

OOAC 

m fl l: 

mflr<?t: 

;===;.;:.====== 
,,,fr-ec_~~ntr\f': 

i==-========= 

; frea worst memory 
push CJ< I push ds 
p~sh ~ord ptr (di) I push word ptr (di] 
push bx I Push ss I pop ds 
mov J~rsp I mov cxef_maufree 
c:dl oslt 

i if M4U empty, free MAU 
cmp cx,O I jhe roflret 

c~p bx,Offffh I jne mflret 

pop llx 

pop ds 

pop bx I pop ax I ~op ax pop ds 

mov ax, bx 
mov si,bx 
cmp bx,ax 

; t:ike off MAL 
; ex = MAU aaaress 
mov ax,Coifset mal)-m_lin~ 
mov bx,m_link[sl] 
jne mfll 

push c;x 
mov ax,m_link[bx] 
;>op bx 

I mov m_linkCsil,ax 

; R~place into HFL 
mov cx,f_mlfree 
mov dxtbx I mov bxtoffset mfl 
c-Jll osi f I pop ex I ret 

pop ax 
ret 

130 - Memory Free 

~ree the m~mory seQment with the qiven segment addr. 
input: DK KFPR in u_wrksa~ 
output: UX 0 If successful 

Offffh on failure 
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C~IM rSHH6 1.1 S0UkLi: HFM.AR6 

1.12 ') 
Jjjj) 

LU! 
IJJL 
l.LI ~ 
l "jj4 

I JJ'> 
l]J6 
1 )Jf 
13.)tl 
JB'l 
1340 
ri41 
l J'tL 
I 3't j 
l i4'• 
I ;4'> 
lhb 
I ·14 7 
lHll 
l ~ .. '} 
l 3 ~ IJ 
U.'>1 
11'.> ;> 
I y, ·1 

Lb'• 
lJ'>'> 
l J'.>b 

l y, ' 
l j '.> >l 

l] :i ') 
l J/,11 
l :H>l 
Llol 
l )6 :l 
l]:,4 

l :lo~ 
1 J:Jf, 
dbl 
l.H1'l 
l J(, 'J 
l JIU 
l.Hl 
J. j 12 
Ull 
] J/4 
L'f'.> 
un 
lHI 
13 /tl 
13 T'J 
l 311 !I 
H<ll 

=O'i'.>i· 
=046~ 

= 046 7 
=0 .. 611 
'-0461: 

=ii"" t· 
"()4 7 'i 
=047tl 

'- O<t 7 :1 
=O->"IC 
=fl471-
= 048L 
=048~ 

=0487 

= '14 8 '~ 
=04flJ 
=0492 
=O<t'lci 
=04<)1,, 

"O<t 'Ii' 
= () 411..:' 
=fl4 r.'> 
=rJ4AIJ 
=04,;\,1 

=04!,C 
= i)'t "f: 
= O't""l l 
= 04 -l4 
= lhfi I 

=O'tfl~ 

U626!Jf:062[00 
HAI-'? 
26tJfJ5f,02 
26tl fll 4 
07 

idrf'Ofl ljC6 
ilfllE6fl00 
I: P.Ji" 

5 :15 2 
[j[};906 
il'H 502 
Lfl271'C 
'.> ,\~ f\ 

tlCl ()00 

Jl\7 40? 
R1r'f 00741A 
32·F 3751'4 
.HoH6S0074lO 
otl5906 
o'H(>02 
t:d[Jlt'C 
ilfOi-Fff 
il'1.:o200 
C3 

, )5 2 
i.ll":5906 
ti'H60? 
l fli' 'it' fl 
~ t\~ ~ 

dlll 116 

047 A 

043'.l 

OOAC 

041\C. 
048A 
04AC 

OOAC 

OOAC 

CX = error .. code 

·----·----+----·----· 
st~rt P'hJr 

·----~----·----·----· 

st~rt - st~rting p~ragraph of urea to Le freed. 
pd<idr - ~O to free memory from. If O, then calling 

process. If non-zero, the PO must not be 
<1 curr i!Ol proces.s. 

push es mov es,u_wrkseg 
mov sf,dx 
~ov bx,~s:mfpb_pd(slJ 

~ov dx,es:mfpb_start[siJ 
pop es 

; (})( = pdadr 
: OX = start paragraph 

cmp bxsO I jne mfree_chkpd 
r.1ov t>x, rlr 
jmµs mfree_gl 

mfre<;>_chkpd: 

push bx I push dx 
Mov bx,offset tnrd_spb 
mr>v cx,f _sync 
call osif 
;>o>J i:h I pop bx 

mov si,Coffset thrdrt)-p_thread 
mfree_nxtpd: 

111011 st,p_threao(sl] 
cmp si 1 0 I je mfree_gotpd 

cmp si,bx I jne mfree_nxtpd 
cmp si,rlr I je mfree_gotpd 

mov bx,offset thrd_spb 
mov cx,f_unsync 
call osif 
.nov bx 9 0tfffh 
mov cxte_active_pd 
ret 

mfr~..,_gotpJ: 

push bx I push dx 
mov Dx,offset thrd_spb 
mov c11 1 f_unsync 
Cill osif 
pop dx I pop bx 

I.Rf t't!i!_y 1: 
le~ si,p_mem[bxJ 

-- -
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-
I jd ! 
l 3B 1 
l J ,;1, 
l ]d:> 

1 I !l .', 
l.IJ{ 
13Uti 
l 3 !l 'I 
l jl!(J 

d'll 
I.HI 
l j';jj 

l Vi'• 
l'h'.J 
LI J 6 
l]';/ 

Ll'JH 
13'1'1 
I 4llll 
14•Jl 
14 IJl 
140j 
140 1, 
1411'> 
l 41Jf, 
140/ 
1408 
14 IJ'I 
1410 
!'tl l 
141L 
14 l i 
1414 
141 ~ 
1410 
141 7 
141 !! 
.l 4 j 'J 

l 4ill 
l4L! 
l4U 
14.: J 
I 4 l '• 
14.! '> 
14"6 
14~ I 
14.:: H 
14,'. 'I 
14 j I) 

14 .H 
l4Jl 
14Jj 
14J4 

=04Ji; 
=IJ't[ 0 
cO 4C'.> 
=-O't':h 
=lhfC 
= n 4C t· 
= ~'iOL 
= 1.1'.flo 
= fl-tritl 
= rJ4GJ 
=lhOO 

= fJ~'-L 

=0 1t::7 
"04c 0 

=IJ'tEt: 

=IJ4fl 
"IJ4f'.> 
=04Ftl 
=O'tFC 
= 0'>02 
=0'.>0't 

=11'>0'.J 
=fbOL 

=1bOf 
= 0'> 12 
=-U:. l 't 

=0'>! ') 
'-0'.> IC 

~ 0'> 1r 

=lb21 

= O~L~ 

-
.1,q~J11:H 

<i~r=:oo14.::2 

J'l,4 on4:e>4 
171"0 
HA't 110l 
CH404 
.rn.:2 76i:.6 
~?56 

t81300 
'.>£5\ 
83F900750A 

2''ii1 ~ 'lC~ C3 

llflfFFFti'l0300 
L3 

'> 3'.> &'>::: 

52FF14 02 
1-F740fl 
llf\0416IF 
o'lO f10H8A/1Ffl 
j i.l: 'l 
LEl:I E lF 0600 

'>d5 c.I '> 3 
?A!J [:>fl 

83F901J 
75[) 3 
JflS4U27408 

21''>4 07 
595404 

i:ll c 1 

ur10409o7 

ff740fl55 

(1<,f1 
0 "tf t: 
043C 

04;)C 

04E t 

04?.C 

l)OAC 

-
mft"i:e_nei<t ~ 

.nou 

cmr.-
bx,si I ruov si1ms_link[bxl 
sitO I j~ mfree_err 

jCJ mfree_neKt 
mov 4Xt~s_st~rtCsiJ 
ddd dX 1ms_length(stl 
cinp ·'I><• d>< I jbe mfree_nex t 

push dx I push si 
call mfree_it 
poµ si I pop dx 
cmp cx,O I jne mfree_ne1<t 

mfri"!e_1'?Xtt: 
,. ... il bx,Lx I mov cx,b>< I ret 

111fre" ~rr: 

mov b~,Offffh I mov cx1e_no_memorv 
ret 

n1free_i t: 
·--------

u1fr-ee r: 

input: JX 
:; I 
DX 

output: l}X 
ex 

root 
MO ([bKl) 
seg;aent to free 
o.Offffh Csuccess,failure) 
Error CoJe 

push hK I push si I push dx 
;push MAF structure 

push dK I push ms_start[si] 
ilU:>h ms_111:i.,rst l 
~o~ dx,sp I push ss I pop ds 
mov cx,f_maufree I call oslf 
:nov bp,l.Jx 
ntov ds,sysdat 

;pop MAF structure 
pop lK I pop ax I pop ax 
pop ~~ I pop si I pop bx 

;~X=segment to free 
;dX=root 
:s ... =:rn c rnx1 > 

cmp c><tO 
jne mf ree_err 

cmp d><,ms_start(siJ I je mfree_off 
;ducrease length 

suo dK,m~_st~rtCsil 
~ov ms_length(si],dx 

04E2 jmps mfree_exlt 
;take off p_mem list 

~frea off: illOV ax 1 ms_linkLsil I mov ms_link(bx],ax 
;tree KO 

pu~h m~_mauCsil I push bp 

- -
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i,l'/1'. r., .S Mb ~J l • I 

10'.. 
1 4 j(. =0:.2'1 
143{ = ()'.12 -
14 jlJ 
14 J'J =O »JO 
j 4 •ti) 

14 't I .=(''}Jj 

144/ = il:dd 
144j =0'>3i.. 
1444 
l 44 '> =0~40 
1446 =0544 
1447 
l 44!l = (l'J4 IJ 

14 4'1 "''b4c 
l 4 ~ ll 

S 1Ul:\.C: ti r: tt. 1.s .• 

o llOL 11 C404 09f 2 
5D~ ,\ 

b3F')00741\0 C4f2 

Lf7600 
blF7oPJf, 
3E1: A 7 'Jdl 0!:.1d 

ilP,05d'Hl4 
£.705 0000 

i:.fi'.ii.00b90f03 
t 'l5rif e 00~(; 

-

111fr~~_nm~l: 

'" o v J x , s i I c J 11 fr e.., m tl 
pop IJ;:i I pop dx 

:free ~'U if erapty 
cmµ ~p,O l j~ mfree_dxit 

; find it on 11!\L 
mov di1Coffset mall-m_link 
mov ~1.~1 I ~ov Ji1rn_link[sil 

Cmp dl 1 dx I jne rnfree_nrnul 
;relclase from MAL 

mov ax,m_link(dil I mov m_linkCsiJ 1 ax 
~ov m_l1nkCdiJ 1 0 

; release to HFL 
mov bx,offset mfl l rnov cx 1 f_mlfree 
jmp ost r 
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-
CP/11 .~:)'.u' 1.1 SlU:<Cf: r•u .... 95 

14 '.> l 
l 't '.>?. 
14'.> I 
14~4 

14'.J., 
) 4 ~I, 
l '1 ~I 
14:>H 
I 4 ':- 'J 

140 I) 

I'• 6 l 
14oJ 
1 '10 j 

1464 
l 4o'.J 
146f, 
146/ 
l 468 
l 46 'J 

14 / !) 
1411 
14 71. 
14/J 
l'f / 't 

147':> 
l 4/6 
l 't7 7 
14/J 
lq') 
14 t,O 
1" ti l 

14 "' 14 .:) j 

l 4b'1 
14 ti'.> 

l 4ll6 
14U I 
14LU 
l 411 'I 

l '"' u 
1 4 'J l 
14'-P 
14 'JJ 
1494 
14'1'> 
1 4 ':Jr) 

14l.17 
l 4'lB 
1499 
l., u iJ 
1 '>id 
l')OL 
l ':>O -I 

= o ''> 1 '> 2 t ~ 7 A 04 'A 
"(l:.>':>6 t3C3 
"-0'>')8 ~'}'1400 

= 'l'>'>LI il11lil 

=f'>5U IF268EIE2EDC 
:cO'Jlu UufAJblO 
=0~67 .1P75U2 
=l/~r,1, llF~504 

"-0':>60 lF 

~u::.~l 83F1JG7S04 
=n·»t J dclt6Roo 
"-0~/1 b3FE007~04 

=O~H. bBH61l00 
=0':>110 3RF3746f 

=O;,H., UD1Fl6 
=P~BI urnn 
"-0)89 81f~00745f 
=O':>Hl l'J~5G275F4 

=li:>'h UBO[l 
=1~~·1'> 8'lS702 
=0'>9b nJ45048<J4704 
=O':>'Jt ti~4506d94706 

=0'.>•4 HA4~0A8<J4709 

=-O'>A;. oi1F.;3;.:J8 
=0:>11<: 1£iF5fu2 

O'lCF 
0:>5J 
os:=f 

0577 

o~ao 

05;: l 

O:>t:C 
0!>91 

-

.,j.~ct I inclu:JE: :ihurc.mem 

;••··················································· •• 
; . 51urec1 t<er.rnry Routines 
; . 
;•·································~·················· 
; ==:===.:===== 
shdrP_~ntry: ; sh~re mewory 
; =-===::.::;;.:::..::== 

SP._f": 

.se_5: 

input: OX-)5PB in u_wrkse~ 

·-----·-----·-----·-----·-----·-----· 
SP cl Ot>O RPO ST.'.IRT 

·-----·-----·-----·-----·-----·-----· 

; Jb l.Jin new MO 

push dx I c;il 1 !]ett.d I pop dK 
jc><Z s2_c 

jmp se_,.rr-2 
;uo11 bP1b>< 

push ds I mo11 ds 1 u_wrksey 
mo11 ditdlC I mov bK1SPb_opd[di] 
~011 si,sp~_r-pd[diJ 

mov dx,spb_start(dil 
Po;> ds 

cmp 

cm,> 

Cm;> 

bx 1 0 jne se_r 
rnO\I ox,rtr 
si , 0 I jne se_ s 
mov sf,rlr 
si 1 Lx I je se_ye 

lea Ji,(p_mem-ms_link)(bx] 
~ov di 1 ms_link(diJ 
cmµ di 1 0 I je se_err 

P.P 

EX 
SI 
ox 

cmp ms_st~rt[diJ,dx I jne se_go 

Owner PO 
Re.:iuestor- PO 
st<1rt paragraph 

or 
SI 
!JX 
oP 

Owner MS tn share 
Requestur PD 
Start 
NeH iiU 

lnOV l>K1bP 
mov ms_start(bx] 1 dx 
mov dX1ms_length[diJ I mov ms_length(bKltaX 
mov ax,ms_flags(dil I mov ms_flags(bxJ,ax 
mov ax 1 ms_maufdiJ I mov ms_mau(bxl,aK 
mov di,bx I mov bK1aK 
push ds I mov ds 1 m_sturt(bxl 

-
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t:I' IM l>!>;H;& t. 1 srhJKCL: ,, Ei-1.,:. 8 6 

l )U 4 
l '>u ':l = "~ ;~z 2!''),3-3,\u,=oo::io 
l '> O/J :::. f) ~ :~ d t!Or''JilOH.:J OSf & St~_n: 

l 'HJ 7 ~ e ~i'.i; S3C3J')fEC9 
l ':llHl ='l':lC2 .3'll 77~r'? 0511/J 
I 5 V'J ;.fbr:b .--.:4 104 
l., l 11 

l '.>l I ..;; H~C'J JF~!bC .16 
l ';] i = O'.>ro 8S!>5 0 g 
DD "O:d10 u ;~j 7 =»t!_jr;; 

l., l " =0?02 i13r~Gt7409 O~E 0 
l '>I'> =fl':>IJ 1 .:L\5 41):)74 04 o 5:;: a 
i ~ J /J = tb '.)C B:lll ':C fO 0'.>00 
L ~ 1 7 =ll >f:U c 93 5 '"~-link: 
l '> 11· =O'Jc~ ii9:.i' 
I? J 'J "-0:>.t:'t ~eoo 0'.>F .i 
l~.:'.0 =O :;,:6 1F33uOL.130604 fJ'JF 2 s '~-~"'rr l: 
l '>.:.I =ll::>':l. i:d0.300 !>e_err: 
!'.>..'? "0:.Cr JilFC'i·TCI St~_err2: 

J ~i j =I)'; F j 21'[)P.0f1Cfl0 sp_Je: sutJ 
l ~) ··--'• 

suo b~,bx I ~ov cl 1 .0 
cmp cl 1 0 ! je se_errl 

4dJ bx1s<1tlen I d9C ~1 

cmµ 5-it_start[ox] 1 Jx I 
inc s;-it_n<1lllbxJ 

; µluce 

j ll P. se_n 

f).!tll MS 
pop ds I lea bx,p_mt!m(sll 
mov dx,ms_mauCdi) 
mov s i 1 ms_ l ink (bid 
cmp st, 0 I je se_link 

cmµ d>11ms_m<J1.1CsiJ je 

on RPO 

:se_link 
lhOV ox• sl I jmps se_in 

mov ms_link[dtJ,si 
mov ins_lirik[bx ],di 
jmps se_oe 

P<>P ds I mov bx,bp I call 
mov cx,e_no_~emory 
mov oxoOffffh I rel 
bx,bx I mov cx 0 bx I ret 

-

freeind 

p_me111 
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- - -
CP/1 .-\)I' !l 6 l • l s r,uR er;: t.:·1.h36 

l '>L '> 
l ''"6 
1'::>21 
I.,~ 11 
1 ~L. q 
DJO 
l '> JI 
l ':iJl 
1, j ·1 

I 5 "'• 
l., .l '> 
l'::>J6 
L :il 
l'dB 
l :>J'J 
15'tll 
l '> 41 
l 54L 
1 ., .. J 

l.," 't 
l '> .. '> 
l '>'t6 
1 ~ .. , 
l '> 4 8 
l:; .. 'J 
} '.})I) 

15') 1 
l :.:.2 
i '> ~ l 

l 'J '>" 
l '>?., 
l 'i '>., 
I '> '> I 
1 '> '.) ·~ 
l 5 :> 'J 
l ~,, 0 

l '>o 1 
I 'Jl-1 

l ~6 '" 
l '>6'1 
l '>6'> 
1 ~ ~J6 
156 I 
l ~bH 
1 )o'J 
1., /I) 
l'> II 
157? 
1'>1] 
1')14 

•'>IS OUQ{; 

J ~· / 6 !10112 
150 000-t 

- -
~j l!Cl I inclu·1'.! ul<llJ·MerJ 

•*******~*****••········~····························· ; * 
;~ ~3~ory Allocation Unit ~outines 

;• {~~ory \llocation Unit 
i * 
•• i* 
; . 
; . 
; . 
; . 
no 
•• ; . 

A Memory ~lloc1tlon Unit is a cunti1uous 
~r~4 af ~e~ory tn~t ls Jescribad by a ~O • 
~t th•! b~riinnin•1 of this ;;re.1 ls a Subcillocation 
t~ul~ thgt 1escriDes areas Nithin it that are 
~llocateo or free 

·----·----t----t----t----·----·----t----t 
'10 Link Sturt I Length I Pl isl 

t----·----·----·----t----t----·----·----· 
:• Link - Link field for placin~ HAUs on Linked •* lists 
i• )tart - Segment ~ddress of the Qrea covered 
;• L~nqth - Length of area 
;~ Plist - used for a linked list of partitions 
;• thdt are included in this Jrea. 
p 
;• Su~ullocdtion TdDle 
;• fhe m_st<1rt field ls the seqraent 
;• Jddrdss of the suballocatfon t<1ble (offset 0). 
i* fha first entry of the table is special and 
i* nos the followin~ format. 

•• •* ~----·----+----·----+----· 
i• ~~TO l~nt~I reserved .. ·----·----·----·----·----· ; * 
;• satl_ents - nuMber of SAT entries 
;• not including SATO 
i* Subsequent entries have the follo~ing forwat 
; . 
;• ·----·----·----·----·----· 
i* S4f I ~tdrt I Length lnalll 
•• t----t----·----·----t----t 

st4rt - start ~ddress of this contiguous 
piece of memory 

lPnnth - of this piece of memory 
n~ll - nu111aer of times allocated 

0 = free 2 = share 
; . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
sat_st<;rt 
.s<it_l~n"Jlh 
sat_n,d l 

Nord ptr 0 
word ptr sat_start t word 
byte ptr sat_lenJth t word 

Pt.Gt 35 
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l ~I fl 
l Sl'J 
1 Sdll 
l 'JIJ l 
l!:U? 
l '>d:i 
l'>u4 
l!>b~ 

l'><.16 
J ., <.1 l 
1 ':>ll ll 
l Sb'l 
l S<Jll 
1 S 91 
i;n 
P>'l I 
l '>'J4 
l'>'l'> 
1 !>'J6 
H'H 

{)\11); 

lS'JR =n':>Fll 06261lE062EOO 
l S'J'J 
16UIJ 
1601 
16Ui 
16Ui 
16U4 
160~ 

1606 
l 6 0-1 

~O'>fL llor2L6Uu0C 
=OoC3 U3F900T40E 
=0603 liP.4102 
=060u jBf.cH 246 
=U60t 034104 
=061l 3BC6 713f 

16Ull =Oblo tic~FO? 

160'J 
16111 =OoJ9 Lb;llifl1103 
1611 
161? 
161 j 

1614 
161 ':> 

1616 
161/ 
loll> 
16 l 'J 
16LO 
16ll 
16U 
16<: I 
)6.:'.4 
l 6L'> 
16.U> 
162.,7 
16211 
16C: 'J 
16J() 

=OolO 
=Oo22 
=OS21l 
=fl6lil 
=Oo33 
=063t. 
=Otdo 
=0631J 
•0641 
=1'644 
=Oo'tli 
=:J.~4L 

=r'lo4t: 
=0;;,4f 
=065L 
=f,t.53 

=06~!> 

-

HC2t~3C305 
.3Al600001720 
833F001428 
ll07i= 040015t:A 
2611 ~or 
ll31'9 001422 
111:07 
CiRCll 170f. 
u3H02 
3fli.87305 
~t)OF1411 

~Pl)F 

56 
tBJSOO 
~f 

US~4 

l,f~i'FfFb'i0300 

f -, 

0616 

0655 

06.55 

0655 
0655 
06)!) 

0650 

0610 

06}1) 
0650 

0708 

0619 

~ 

::>..itl.:n 

;=z=======::.:.::== 
••<l~:il loc_.,,ntry: ; Alloc 1fro;n MAU 
:====-:.::======== 
~llo~at~ ~ ~iece of memory from an MAU 

input: DX = aJJr~ss of MAU 
JX = MPB in u_wrkseg 
~?D_start = ~bs ador (0 = any) 
mp~_mfn mintmum nacessurv 
rupb_m~x = maximu~ Hanted 

output: uX Oh 1 f s1Jccess 
Offffh if futlure 
Error Code ex 

mpb_start = start address 
mpb_mtn = mcb_maH = length 

Push es mov es,u_wrkse•J 

if absolute, sae lf ~tthln MAU 
~ov s1 1dx I mov cx,es:mpb_starlCsiJ 
cm~ cx,O I j~ 111aua_rel 

fjpiUil_rel: 

mov ax 1 m_st&rtCbxl 
cmp cx,ax I jb maua_err 

4dd ax,m_length[bxJ 
cmp cx,ax I j&e ~aua_err 

~ov ds,m_startCbxl 
maua_stQrt: 

sub bx,bx I mov dl1bl 

mc;ua_nsul: 
lnc <Jl I add bx, :»1tlen 
cr.1p JI,.u I h 111.tu..i_err 
cmp sat_startCbx110 I je maua_err 

cm11 ~at_nallCbxJ,O I jne maua_nsat 
mov cx1eslmpb_st•rt[siJ 

,cmp cx,O I je ma1,a_nabs 
mov 4x,sat_st&rt(bxJ 
CLIP cx,ax I jb 11oaua_nsat 

add ax1s4t_length(~xl 

;ax->SAT entry 
;oL = SAT number 
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;?out of table entries? 
; ?end of used table? 
;?already <tllocated? 

; ?abs req? 

;?in this area? 

cmµ cx,a•< I jae maua_nsat 
cmp ex 1 sat_start(bxl I je maua_nabs ;?eicact? 

:iUb CXtSqt_st4rt(bic] 
push st 
1:all mau_split w1uke exact 
pop st 
.Imps maua_st:.rt 

lnJua_err: 
a1ov boOtfffh I mov cx1e .• no_memory 

r· -r .... ,-- j ...... ....... ,..... ...... ..... C:--Pll .---] r--1 ....... I'!--] fT1 



-
lf,_; l 
16.:l~ 

J 6 .:l j 

J 6.:i<t 
ltd'> 
}6j6 
l6J/ 
l6Jq 
16.:l'J 
16'>0 
I 6 4 l 
164<'. 
16 .. j 

1644 
I 6't 'J 

l6<t6 
16 .. 7 
16411 
I 6'T'J 
16'.>!l 
16'> I 
16:.) 
l(.~~ 

16 ':>4 
16'.>':> 
16'.>6 
1(, ~ 1 

16 ~· 'J 
1 f,:, 'l 
1(16() 

l 661 
l6oZ 
16td 
1604 
l 6<J:. 
lt.t.6 
1601 
i66B 
l 6t...'.I 
I 6 7 ti 
16/l 
16 7/ 
16 l .:l 

16/4 
167~ 

1616 
lt>I I 

-
:::: r.u Sl~ !J1'r ~ 

=il 6:i [J .:6ti1>4fo2 
=Oo{,J 8H702 
=n;,6.., .rnCH7u5 
= fJo6!! 26d 0.'tf04 
=Oo6L ~R.l.H316 
= (),', 7 0 o0lf0400740B 
= Oo 7;, 26!J ;l44 i.]8 
=Oc 7 i 2~02C0749( 

= 06 7 j- t 005 
= ()()d l :.6ct1 ~C>lJOJf 
co!lt.Bt> dl:470Z 
:::: n6G 9 261h 1t402 
=lloU/J <'.otl'H404 
=O & ')) t1 ;:,01 
=- (1., ') .:> l6!J')04 
=Otl'Jo i'f47J4 
=IJf; '1'J t89400 
= o~ 11.. .:."-'.Jj!:jf;(.i} 

= O .. rn C f: c100 

"Ou~"' t:EtE If: 0600 
=Oo,\ l 07C3 

= Oo•I J 06<'.6iH:06d: 00 
=06,.1- BP.F2 
=06!!1 261JP lC 
= 06fl4 ilf5F 02 

lf 7~ =06~7 2~~8aUC8 

16/'l =0(,~J 268RS402 
16UO 
16d) 
16 tl? 
16tjj 

-
t1l .JlJ:J_n (.tb :i: 

,;io II 

mo 11 

061~ cnp 

cx1es:~1p~_illin[siJ 

ax 1 sat_lenyth[bxl 
cx,<1x I ja maua_nsat 
rnov cx 0 es:mp~_mux[sij 

r6s6 
IJ631 

061 ll 
061)6 

cmp cx,ax I jae m~ud_ulloc 
cmp sat_nalllbx],0 I je maua_splitit 

~ov ax1es:~pD_flaJs[si] 

ano ox,mf_share I jz maua_nsat 
jmps mau<1_<1lloc 

0108 hlUUa_splitit: 
r.i<.iua_ulloc: 

push si I call m<1u_spllt I pop si 
moll ax 1sat_len9th[bx] 

0730 

06.~Z 

Pli1Uti_out; 

mov es:mpb_minlsi) 1 ~x 
rnov es:mpb_maxlsil 1 ax 
mo11 ux1s<1t_start[bxl 
mov es:~pb_startlsi] 1 ax 
inc sat_nall(bx] 
call m<1u_collapse 
~uu ox,~x I mov cx 1bx 
jmps m<1u<1_out 

a1ov Js, sy sdat 
poi;. 1?s I ret 

;=:=========-=== 
m:iufree_entry: free from 1111U 
•============= 

tree S'T in given MlU 
inµut: ~X address ~f MAI- in u_wrkseo 
OLJtp11t: LX = 0 if successful 

LX = Offffh on failure 
if ex = o, 

BX = 0 if HAU still in use 
fiX = Offffn if HAU is empty 

if ex = otttth 
flX = Offffh 

µllsh es I mov es 1 u_wrkseq 
mo11 si1rJ" 
nov bx,~s:muf_maLJ[sil 

~ov ds,m_start[bx] 

t5:SI -> H!IF 
'.ls: I) -) Sl'IT Ltble 

5ll~ bx,bx I mov cx,bx 
moll dx,es:maf_sal[si] 

uS:P.X -> cLJrrent SAT 
LX S~T entry number 
DX = HAf SAT st3rt 

- - -
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lod~ 

l f.t:5 
l6HI> 

l f," 1 
l 6~tl 
i 6d'I 
) 6•JIJ 

l(,') l 
lf.'Jl 
lf)') j 

16'J.t 
ll'd'> 
l S·J6 
l 6 •j { 

i r, '!a 
l f, )" 

l mu 
l 711) 
171J! 
l / IJ i 

l 1 J'• 
l 711., 
I 1 Of:> 
l I 0 I 
HOfl 
11 O'J 
t 11 () 
1 7 l ! 
11 u. 
if lJ 
17 !'t 

l7 l '> 
1116 
l 717 
111 !! 
I1 i" 
l 1 tll 
1 "f Ll 
11n 
l h 3 
112 4 
11i':> 
i/26 
17t!7 
l 1..: fl 
I TL 'J 
l Llfl 
11 ;l 
173" 
ILH 
l 1H 
1 /J'.> 
1736 

~no.'r 

=06f,J 
='l6C9 
.=.06C.u 
= <li,f lJ 
= l't,•1 i 
= Ourl J 
"001) / 

='J)f)'j 

=· ~ ,jf) Ii 
=Oa')f 
=(\ s c 1 
= ro1· 4 

=OoHi 
=I};, t: i) 

=Ou;-:. 
=OuFu 

= l15fl: 

= () 11' l 
= 0 I 0 I 

= 01 Ou 
=-0 I Oi< 
=O 110 
= 0 fl"t 
= () 111 
=uni) 
=012l 
=11726 

'-llUC 
=()f;lf 

ti:>:3054l 
3P•FilOulJ7732 'l6F.; 
31317 
15F- !. IJ61li-

263'·~404 

7 42 J 06;: 3 
bfl7F0401 
1402 0601) 
l f~ 2 b 0701 

2 f,tl :l4C04 
d?O 1 
uH7il2 
3'1LI 7? 13 IJOFu 

2cCl\E81200 070tl 
2flC 9d!l09!::fl O~ n&F6 
i-f4F 04 
t 83 7il0£fl06 ono 

JllrFfFo9 0300 

072Edl' l[!J600 
C3 

~ J'il 
d3C 3D'iE8.:ZOO 07F2 
83HOOS9 
':> 1'7 '>15 012C 
blllFO'i8lb702 
2Pi)1 'l'lS50? 
b1JJ10317 
ll'H5C64504il0 

d'JH02 
C3 

m.,iuf_ns;,t: 
"rJ •I 
C~1;> 

m'luf_nshJ: 

~x,s4tlen I inc CK 
cx,.li I ja ,11.;uf_err 
cmp dx,sat_st4rt[bx] 
jne :n,1uf _nsqt 

cmp ax,es:ffiaf_stortCsiJ 
j'.~ mauf_fre~ 

cmp ~lt_nall(bxltl 
j a m.Juf _nsha 

jmps m.1u1'_out 

mov cx 1 es:maf_st<1rt[si] 
mov ax,sat_slart[b~J 
add ax 1 sat_l~nJth[bxl 
cmp ax,cx I Jb mauf_err 

fht s SAT1 

~reeing all of it? 

Is it shared? 

Can't split it 
since its shared. 
tlut, no error 

Not sh<0red 1 

Within range? 

must split this SAT 
this can only ue done if not shared 

call 111au_split 
mov b><,cx I japs mauf_c 

iDclUf _frr.e: 

s•Jb ex, d• 
suu cx,c• 

dee sat_nalllbx] 
call m<>u_collaps~ n,r•uf_c: jrops m<1uf _out 

hL:iuf _err: 
uJO ti ux,Otfffh I mov cx 1 e_no_mernory 

mauf_out: 
i)Oi> ~s l mov ds 1 sysdat 
ret 

m•;u_spltt: ;split SnT into 2 

;--------- ---------·--------
naH SAT ele~ent starting at split bounJary 
wttn n•ll=0 1 old has s<1me nall. 

input: uX address of SAJ element 
ex lenJth to split at 

output: JX aadr~ss of orl~in~l SAT element 

push bx I push CK 

Jdd ox,satlen I call mau_insert 
cmp cx,O I pop CK 
pop bK I jne maus_err ;create hole if error 

le~ ai,satlen(bxJ I ~ov dx,sat_length[bK] 
sub ax,cx I mov sat_length[diJ,d~ 

ffiOV dK1CK I add dK1sat_start[bx] 
rnov sat_start[~il,dx I mov sat_nall[diJ,O 

m..1us_,1rr: 
rnov s~t_l~nqth[bxl,cx 

rel 
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- -
CI' I '' ,\ ::, ~ bf, 1 • l 

1Lf 
I 1 J •1 

l ( j 'J 

l 7 '• (! 

11'•1 
1 f 't-, 

1 ~ 4 j 

1144 
l / t, '.> 

I 7 't '" 
l / 4 I 
174 K 
i 7., 'I 
17~0 

11'.> I 
l 7'..>t'. 
l /'.d 
l 7 '.> '• 
11 ~ '.) 
il~b 

17'.> I 
l /'.; u 
1 7 ~ ') 
17611 
llt.i 

o07Ju 

= f), , .. 
=I) 7 J ~ 
=!'I li: 
=0141 
.:;; f) 74~ 

=0 / 4 l'. 

= () "/ ~ 1 
-= () ,., /; 

= tJ I~;~ 
·= r 1 ! . .._ 

2flUJ•lfJCii 

41 
Jill tOOOO 1469 
31Cl0'.'llfl7F05 
tlHr0014'.>C: 
d3J;)ll014~9 

tlf'7F040075;:>C 

b~:J7•1H71J? 

3G057407 

iH()52f'C7 
8'H702 

07~4 

0 U.4 
n 7 ll't 
077cl 

0761 

l h2 
I Nd 
l (i,4 

176'.> 
I 7 ,) 6 
l I & I 
1 7l (j 
l 7 (, 'l 
l l/U 
l7fl 

=0761 807~04007~CO 0734 

111? 
1 7 I j 

17/t, 
HI'> 
1716 
1 717 
11 /ti 
l 77'l 
l/bO 
l7ll 1 
17HL 
lfil) 
l 7 ti4 
l TL'> 
l 7bli 
1 7li 7 
1 7ll tt 

=O 16'/ bf.4 502 
=016/.. Ul4]1J2 

=076U 5351 
=Olaf llfiDFi:8~4llO 

=0176 03tll0549 
'-0l7A f'.ll.l7ff' 

=n110 GHll7D34702 
=07lL:'. Jflll5 74,.i:_ 

=Olil& d070040IJ740C 

= n7 flt. ~ 1'.,J 
=-01 l'L 1jbf'rldl5f01J 
=1Jl9J ~9~~ 

=O 7'J:i <-'l'JCFF 

='.)] 'ld i:ibJ~tfl(,7 

~0191, .:90~>014502 

= ll / 1\ l l 'J'J or-r 

l7H'l =07A4 GOFFff 

0 lf,8 

0714 

0734 

07% 

07F.; 

0734 

0714 

-
i;.:, tJ_co l l J;; :i. ~: ; co 1 laµ s ·• '"l j 1 c •! n t u,.., a 11 o cat e j S .~ rs 
;------------

coll~ps~ 3Jj.c]nt unJllocateJ S4Ts ~nd hol~s in table 
if pos~Lie 

r.: turn: ,IX 0 if not emi;ty 
Offffh if empty 
0 

sin oiqbx I 1nov cx,bx 
n..J ~c_n ~il t: 

inc ex 
c~~ C•t•O I je m~uc_mtchk 

idJ ox,s.dtlen I lea ji 0 sdtien[bx] 
cmp sat_start(bxl,O I Jn mduc_mtehk 
cmp SHt_start[Ji],O I je muuc_mtchk 
cmµ sut_noll[bxl,O I jne mauc_notfree 

;this SAr is free 
mov ux1Sdt_start[bx] I udd dxosat_length[bxl 
cmp ax 0 sat_start(dil I Je mauc_fnohole 

:followed by a hole 
•ov ux,sat_startldil I suh ux,sat_start(bxl 
mov sat_length(bxJ,ax 

"''1 uc_ fnoho le: 
;free SAT., no hole 

cmp sat_nall(dil10 I jne mouc_nsut 
;followed by fre~ S~T 

mov ax1sat_lenJth[dll 
add sat_l~ngth[bxl,ax 
push bx I push ex 
mov bx 1di l call muu_release 
pop ex I pop bx 
suo ~x,satlen I dee ex 
jmp 111<1ue_nsat 

;olloc.ited SAT 
mov ax 1 sut_st~rt[bx] I add ax,sat_len1thlbx] 
cmp ax,sat_slirl(dil I je maue_nsat 

1u:1uc_nfhol.c: 

l!l'lUC_mtchlC: 

:followed by a hole 
cmp sat_nall[dil,O I je maue_nfhole 

:next SAT is allocated 
push bx I push ex 
mov .di1bx I call mau_insert 
pop ex I pop bx 
jmp mauc_nsat 

;Alloc SIHt folloued by hole 
;n~xt SAT is fre~ 

mov YKtSat_start[df] I sub ax 0 sat_start[bxl 
su~ sat_start[di) 1ax I add sat_length(dil 13x 
j"µ muuc_n,.<1t 

~'" ~ b p. 0 ff f f h 
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i l ,, ll 
l I ) l 
1 hl 
l l':J l 
I 1 'H 
l 7 J ~ 

11% 
ll ':Jf 
17-J~ 

l 7'J'J 
lll (JI) 

lBOJ 
l Hv? 
l!!ld 
181)4 
1 fl IJ '.> 

l IJ ,) ,., 
l ll lJ I 
l tl U 11 
l ll :J •i 
Ull U 
l !l l 1 
llHl 
I 8 l :I 
1 ti l 't 
181 ~) 
U!l!> 
lll If 
l ll l tl 
lHl ') 
Ulill 
lBLI 
Liii/ 
Ul.c j 

18,''t 
lHo 
1826 
lilt I 
1 llL H 
11!2 'l 
l H j!J 

l!IJ l 
HU? 
UUJ 
1 B)4 
l!U'> 

= c ( ,\ 1 33C93'ill1 

;;.: f) 7 i~. b <d 
=ll7 H .. jf<!i[ IJOL07411 
=- 0/ il2 h:J:Jt)~ 

= 0 I''~ IJ3]1-0074()9 
= (1 ( n,;:, uf)7"04C074l!l 
= (l [f. 0 cOOl)On 

=-PIGIJ 06uCU81lECO 
=117CJ ll'l0500 
=OIOIJ r6260000 
='l7P4 j031CA~9CR 
=O/'l'J 8~~A~3~30S 
=-fl11lL cdr3f3~4 

=07fl 55C74 7 02000Q 
=01'8 i,7070000 
=-OHC CM 70400 
=tJ7FlJ U7C3 

"-ii 7f L I~· ti'.) 5 0 ('1'6 26 00 
O'l 

=!1H''J HU-011'lffff 
=-0 l h,_ d~3:>Cuf1751!1 
=11B ();) anc~ a1c;1 

"Oti 0 I 4f1HHC05 
:;:f" r; ~...:. 061(07 
=O'Jl:l HJ:=~ t141'C 
-:::(J (j 12 ll723C9 
=I) tJ l :> o9fJ F 
= Otl! I d94FO? 
=·OJ J,. liflltf04 
=fJol ll C3 

07( 3 

0 7C 3 
onr, 

01.ll v 

or-
r;1'l 1.Jc_rr. t n 

nc 
Cl>';l 

cx 1 cx I xor bx 1 bx 

ex 
cx,.O I ja m~uc_oul 
,J<Jd t>XtSi<tlell 
cmp s4t_sturt[bxl10 I JB 

cmp Silt_nall(bxJ,n 
m<111 bp,O 

xor ex 1 ex I :r<?t 

~<ill.IC_ OIJ t 
J·~ n1auc_mtn 

tu<.Ju_relecJse: 

;-----------
inµut: BX = SAT to r~lease 

~ush as I mov ax1ds I mo1 es1ax 
:ii o v "x, s-J t 1 en 
tt:ul Llyte ptr • 0 
pu~h ax I ~ov cx1ax I sub cx,bx 
w<1v dl 1 bx I add ~x,satlen 
mov si,bx I rep ~ovs al1ul 
pop lx I mov sat_length(bxl 1 0 
nov 5Bl_sturt(bxl 1 0 
Lov sut_nall(bxJ,O 
po,:i .:s l rel 

m'.:!u_in!,~rt: 

;----------
input: fiX 
:iutp1.1t: C.X 

SAT to plac~ ne~ S!lf in front 
0 if successful 

mov ax1sutlen l mul byte ptr .o 

LOV si,aK I mov cx,Offffh 
cmp s~t_start(~il10 I jn3 maui_r 

mov cx,si I ~uo cx,bA 

u ... ut_r: re t 

dee si I lea di,s1tlenLsiJ 
push ~s I oush ds I pop es 
std I rep movso I cld 
P~P es I sub cx,cx 
mov sut_start[bxl,cx 
mov s~t_len~thCbxl 1 cA 
mov sut_nallfbxl 1cl 

-
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I H _,r, 
lHH 
l li.;, H 
I H-' •; 
Ilhu 
l tl4 I 
184! 
! I! 4 .j 
lH44 
18 4 ., 
1 :l't 6 
l:i4/ 
l fl 4 H 
1 H 't'I 
1B'.:>0 
l il ~ 1 
P:'>~ 

l IJ) .l 
lb'.> 4 
l H.)~ 
l H:ob 
l ti'.:> 1 
lH.~fl 

IV?>J 
l llv tJ 
l 86 I 
1 UoL 
l!li.d 
l flt;'• 
l ii 0 '.i 
l ll t.. o 
l !l {, 1 
llJ61l 
l 8t> 'l 
1 "j / !J 

1811 
1 u l?. 
Ul7:! 
l rJ( 4 
l. 8 /') 

lll 7" 
1811 
18 /H 
Ul/'J 
I fltl 11 

}fl<J l 

l ilb.' 
I !id ·1 
l!!J4 
l tJ ti '.i 
llld6 
11rn r 
lllUll 

-

=Otjl:_ dff02 
~OJ2u LDCGtl2CB~~FF 

rr 

= tlli2 I :. O'il 
=0~2'1 il33r"0!17420 
= OiJ;!< ~ 3S 2 5 5 
=Oo31 .:'.B2FOO 
=fllH4 H:>A:il:< 
= 1)8 3 I 3PC H 30F 
=(J831l 8P01:J9B3f.8 
=C 040 j8tl'lCJ 
=:H43 ~0~1 
-= Od't ~ U]F/1007404 
=O d!t ,~ il!Jl != 

= n;J 4t. t.fl;)B 

::i) J4 L.' '.>'htl 
=fJB50 3r1000074 07 
= Od~!> d'l) tldECl 
=~ f) d.:i 'J ;:99f'Util 

=Otbl.. uUf'Fffil'lOJOO 
=Ou:; 2 1.3 

-
ejc.-::t I inclllde ul.mem 

;~···*··········¥··················~·················· ; ~ 

; " ·~~ory List runctions 

; ===:;:=:::=:::::::;::;:::--:;: 

ml~lloc_.,ntry: 

·------------, --------------
; Alloc frum Hem List 

Crec,t<e .1 ;;.i.u from d ~eMory List. i1e1uory List is a 
linkeJ list of ~Js tn memory order Clow ffrst). It 
is assan~1 thbt units in the M~mory List are paragraphs 

input: O• aadress of MPU in ll_wrksea 
HX ML root in SYSOAT 

o~tput: dX address of MAU 
iJtfffh if error 

t.X Error Code 

111011 ~i,<lx 

su~ ~x,ax I mo11 cx,ax I moll dx,Offffh 

AX MO w/best score 
OX l>"st score: 
LX R partitions used 
SI -> MPU in u_wrkseg 

µush ax I push ex 
084~ mla_nmd:cmp m_link[bxl10 I je mla_found 

.>U!>h tx I push dx I pu!>h si 
0863 call ~1a_11alua 

Oti4 .\ 

f) J2., 
.o) ;.j_n~x t: 

rnl<J_found: 

pop sf J poo dx pop bx 
cm~ cx,1x I j1e mld_next 

moll dx,cx I pop ex I mo11 ex.ax 
pop ~x I mo11 ax,bx 
µush ax J µush ex 
cm~ dx,O I je mla_found 

mov l>x,m_lin~[bx] 

J;nµ :> ml<J_nand 

P'>P ex I pop ax 
Oi15C cm;, <tx, 0 I je ml<J_err 

w~11 ox 1 ax I moll ax,cx 
ObFJ jmp ml a_makemau 

m l•J_err: 
.~o~ bx,Offffh I hlOll cx,e_no_memory 

illliJ_out:ret 

Ml d_vrilue: 
;---------

lnp1<t: tlX 
~[ 

output: ex 

Ml element Root 
Ml'd in u_wrkse•J 
11alue CO=perfect,Offffh=no fit) 

- - - -
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l !J J ') 

l fl'j() 
l t' '1 I 
1 !J'j/ 
Pl'J i 
If',, 4 
}IJ'J'> 

l H'Jn 
1 u; r 
I H'JIJ 
l 8 'J 'i 
l 'Ju !I 
1 'J !J l 
l 9UL 
l 'llJ j 
19U4 
1 'l(J '.J 

l ') tl6 

l 'l ll I 
l <;tH! 

l 'lU'l 
) l) l ti 

l '11 J 
l <)I l 
l 'Jl j 
l'H4 
l 'J l., 
1911> 
l'H I 
1 'Jl 8 
l <) l 'l 
l q,~ u 
l'!Ll 
l'l.:'.:' 
l 'l 4< '3 
J 'l;o4 
1 ,, .:'. '> 
l 'lL6 
l 927 
I'JLH 
l 'IL 'I 

l 'J :;O 
19 J 1 
19J:' 
l'lB 
1434 
l')j~ 

1936 
l ':I J 7 
l '138 
1 'J j ':I 
l ':140 
l 'J" I 

ocl)iJid 

= "<16 J 

c'fltlL:: 
=lh70 

"'o J7:. 

= O<! 7,: 
=0Ji1l 

"Ot1fl6 
=I) olll. 

~o b'l l 
~ r.fl'I S 
= Otj 'l J 

=O o J L 
"r: ·l'Jr 
"°fl j,,L 

-=-0 iJi~~ 
=ndM1 
= Otl~O 
= (jiJ Cl l 
=O <Jll~ 
=OiJM, 
=Otl'l.:: 
=Oil Cl 

=OtiCS 
=08(h 
=-Oil CC 
= 01l(j-

062 6tl(- uo 2[ 0() 
2"C Oil r 0000 

lJl'JF 
Ci JFF 0074.,0 OJC ::> 

26fl 3 iC007416 Oll91 

tHh1lv 2 llJCl UA 
:'6.'n:JC7? JF OllC., 

014il041l3c90A 
£,SJ1JC1334 OtlC'.i 

.:6di4(04 
j<\d 7? 33 0 fl CC 
;DO'l00740F OJAll 
:J 0 
tlP.'o 102 
OJ4 7 '.14 
jP4SIJ2S37402 OdAU 

dHJl OSAA 
4003,504 
SIHJ :-a nr: 
tJJFF007507 0891 
26ilCl4C02 
tB'.: lllA 
.:lflCA760c 080 j 
d'lrrFFLl\CO 
07C 3 
lJJClOA 
.:lflCH 7C6 0899 

~u~h ~s mov es 1 u_~rksE:~ 
SU~ aX1e• I ~av Jx,O 

~X = ~ of partitions 
llX =total l·~nJth so f<>r 

rnov d{ 1 m_llnk[bxJ 
c;n,> Ji 1 1l I j~ rnl.~v_err 

dtl ;v_n.:xt: 

111 l ,j v _ :1 d rH 

mlav_ddl: 

mli1v_chl--'mi11: 

n.l:.av_err: 

mlav_cbk: 

l:l l \.~JV _c 0} C: 

; we hclV« a list 
cmp ~s:~pb_st~rt[sfJ,O je ml._,v_next 

mo 11 

cmp 

~dd 
c,nµ 

;an absclute request 
•av cx1m_startlciiJ I add cx,C~•satlen) 
cmp es:mpb_start[siJ1cx I jb mlav_err 

;it st<>rts attar our start 
add cx,m_length(diJ I sub cx 1 Cl•satlen) 
cmp es:mpb_sturt[slJ1cx I jue mlav_err 

;this list sutisiies AflS requirement 
cx,es:mpb_maxCsil 
cx 1 dx I jb mlav_chk 
cmp ax,O I Je mlav_adl 

push a)( 
mov ._.x,m_stort[bxl 
add aK,m_le~gth[bx] 
c~p ux,m_start[di] I pop UK I je mlav_adl 

jmps mlav_chkmin 
inc ax I add dx 1m_length(di) 
mov Qx1di I mov di 1m_link(bx] 
cmp dt.0 l jne 11ilav_next 

mov cx,es:mpD_min[siJ 
<>dJ CK1Cl•satlen) 
cmp cK 1 dx l jbe mluv_calc 

.nov cx,Offffh I sul> aK 1 aK 
µl)p es l ret 

cx,(2•~><,tlen) 

CKtd• I j~ mlav_add 

1IUH rs ,jH(Rt W[ Gii.it HiIS SH A VALUE. 
IT CA~ SATifl' flit Rt:.lu::sr. 

;;L>ORJTH,'I: 
~partitions = opJrlltions • 1 if neKt 

to contiq~ous memory 
Vdlue = (abs(rudx-lenuth) SHR 4) + 

(Cdpartttions-1> SHL 2) 
idea ls that JK = l paritltion to avoid 
~obbling all of our s~ull partitions. 
we deal with 2~6 bytd memory units so we 
won"t overflow a word. 

i. x 
OX 

Ii partition:; 
memory size 

l'AGC: 42 
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-
19'1 <'. 
1 9't ·1 

-
1944 =flJI)~ ;,r,43 
lH'> =-l1iJfJS bl02 
1946 =-Ou!ll IJ3i:O 
l'J.\1 =1lui1'; 26il'1~CIJ4 

1948 =OdOO 81l.l0~ 

l H'I 
! 'l ':>I) 

i ·1 :>I 

l 'I:> L 
l «J~ "t 

l '"'• 
l 'J ~., 
J '.J)6 
19::>., 
l'l'>H 
l ') ') y 

l 'lu'J 
l '161 
l 'J ,,., 

I 'Ju 1 
l '16 4 
1 g;, '> 
1 <Jub 

l % 7 
l9b8 

=Od~U 81F90A7J03 

=ilo..:d P.Ct7602 
=f'd!.l. llHI 
=OJEc iBJla104D3lA 
= tldh ti 1]') a BU. 
=Odhl 5807C 1 

=Our,~ rno100 ff12 
=OHJO cifl31d?OC 
=-n'JO't U90Fdf'Di: 
=0908 2RC98CJ4f06 
=0':10[) 1.o9UF 
=0'J8r L'J4000 

=O,U :>0~3 

OflF 8 

OBEL 

0912 

-
pusr. dX I .i.~c ax 
1110\I «..: 1, 2. 
shl .ix,cl 
liiOW cx 1 es:u1pb_rua~(sil 

~1J cx,C?~sltldn) 

-

if ~~x mamory is FFFF, SAT adjustment 
wraps around so forcp rfrr. 

cmp 

~ub 

...atJ u 
µop 

<:iu(.'.• s<1tlen) 
mo11 cx,()fffftl 

cx,dx I jbe mlav_ab 
xch\l dx 1 cx 
dx,cx I mov cl,4 I shr dx,cl 
.Jx,ax I r.1011 cx1dx 
u x I µop es I re t 

4;l . ..1_t.1Cli< e1Ui:1J: 

in,;ut: ..>X 
.-:< 

output: cix 

address of Ml e}Pment Root 
numbar of elemants 
MAU :iJdress 

cmµ ~x,l I j~ ~lam_getmd 

ml t.J:a_ oe t111d: 

mo11 si,m_link[bx] I mov cx1m_link(sl] 
~ov m_link(bxl,cx I mov bx 1 si 
sub cx,.-:x I moll m_plistlbxJ,cx 
mov m_link[bx1 1 cx 

push ax J push bx 

l <Jb'l 

l 'J7 I) 
l 'JI l 
l<J II. 
197 J 
l 'l { 4 
l 'Jl ':> 
l '17':> 
l'H, 
l 'JI 8 
l '11 :J 
l ')(l I) 

1% l 
l 'J!U 
l'ltH 
l ')u4 
l 'ld ':> 
l 'lU6 
l 'HJ 7 
l •.Jo 8 
l 'JiJ 'I 
l 'J J 0 
l 9Jl 
l 'l·1? 
l 'J<J 1 
l'h4 

=0Yl4 ~9Ri00 c 
=-IJ':ll I tJh:::JC::-.8 
=!l'JL> c303 

09(~ c~1l gelmd 
mo11 di,bx I pop bx pop ax 

0~20 jcxz mlum_gotmd 
=O'Jlll 21"Bl. '! 

=O<J2U C7050000C745 
040000 

=0929 bfiJ7&17506 
=O~Zc 8E4C02U94002 

= O ~.:>4 Uo4Cil4014004 
=OJJh 481UU0007404 O'J~4 
=O'J4C a~34~~f0 0934 

=O ~ 4) o :1 1 C 
~O'J~I L704li000 
:;-.;()'J'n.:.. :>t-,11IC 

suu vx 1 bx I ret 

Dov m_linkldiJ,O I mov m_length(diJ,O 

•Oii si,m_link(bxJ I mov m_plistfdiJ,si 
mo11 cx,m_startlsil I mov m_startldiJtcx 

ml .... m_n~xt: 
uov cx,m_lenJth[sl) I add m_lenqth(diJ 1 cx 
... ec ax I cmp ax,O I je mlam_nomore 

mov siom_link[sfJ I jmps ml~m_next 
rul,1m_no1nur1_~: 

Push ti>< 
mov Dx,ru_link(sil 
•Oii fu_link[&i],0 
ua~ si I mo11 w_linklsil 1bx 

- - -
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L~/M ~~~86 I.I ~JUACi~ ~EM.t~6 

l 'J ')'.; 
1 'J'J'> =I.I J4cc "'"'!lr2 flC9 
I 'J':I I 
1 ')" i! 
1 '}'J ') 

/{)(ii) 

Lili.II 
L00? 
Ll\td 
LOU4 

/UU '> 
/IJ\)(, 
LOO ( 

LOU ti 
.i OIJ 'J 
LOllJ 

LUll 
dli 2 
L 1llJ 
2014 
Lil I'> 
lf\J 6 
L0lf 
LOJ 8 
/I) l 'I 
LO.:I) 

LO:C I 
~02/ 

=fl;~ L 
:=I) '.J:>tl 

=C; ~ L 

= n Jo.) 
= 0 'Jli.; 

=0 1:J6Y 
= n•;(,._ 
= ()'j 1 '1 
=IJ ·~1·J 

=O'J&u 
=ll')fl:, 

= 'l':l'l !l 
·=O'Jf'~ 

"(]':I 'JO 
=('':I'll 

<H!'>702Ji14F04 
.:.IU6.i[C22f.CO 
o'1f>loJ5000 
r3·\~01 
, '.itl .: u ,, 
L6'JSii0001F 
~3c'HL\U3Cl0" 
?.~0:)008914 

j9ftC02C64404 
QI) 

l!:3C:lF06011 
2RC9C3 

:Jfii-7 
o31C06(;014l!l 
d?FE 
tlf' 74 ()(, 

091\(J 

~ov bw,rtl l sub ex.ex I ;jmp mla_inltmou 

1il l d_in i t!iLHJ: 

;----------
input: r1x 
otJtPut: JX 

ex 

<Jddr?.SS of ,,,,,lJ 
addrass of MAU 
0 

•DV dxtm_slartlbxl I mov cx,m_lenath[bx] 
push ex I pu5h es I mov eS,dk I sub axtax 
mov Jl1ax I mov cx,((32•satlen)/2) 
re~ stos ax I pop es 
i)aµ ex I mov ds1dx 
mov byt?. ptr .o,Jt 
~uu cx,(l•jatlen) I add dx 1 (L*satlen) 
~OJ si,s~tlen l mov sat_start(sil 1 dx 
mov sat_len~th(sil1cx l mov s~t_nullfsil 1 0 

a«>v ds,sysdat 
sue> cx1cx l ret 

;=========:=== 
mltree_"ntrv: 
; = ======== === 

input: llX 
ilX 

si, •ix 

MAii -iddress 
~l H.oot 

l1V 'It/ 

cmp m_plist(si],0 je mlf_freeone 
iliOV Uitsi 
~ov sl1m_plist[sl] 

/lid 
L0.:4 
Lil.:'> 
LOL6 
LOLI 
~OL l~ 

LOL 'J 
<.0.Jll 

t:OJl 
<'.OJ? 
LO.J.:l 
/OH 
.:'.f) )'.) 

LllJ.'> 
.:'.IL; I 
LC~__, U 

"()')')'> &3FL:00140C Q•JA6 mlt_nmd< cmp si10 I je ralf_endfree 

/(lj'J 

L ll't 0 
L(hl 
.:.04:> 
L04J 
£.(h-i 
~01, ~ 

/0'16 

LO'• I 

=l)'J'l" 

=0 j')L 

=OJA I 

= li'J ~u 
= (ljl\rJ 

c:()'.}~l) 

= O'Ji\ (j 

=(PJH±.. 

=ll9'H 
= O'J1iC 
"oy;,,-

l·FH5357 
r:81400 
:>F5 '15Hb£F 

IJPt)"-[>J4700 
cf\Oj 

tfl050'l 

li:BH'1CbC3 

tl"JF 
<J lH'00740C 
od4502 
Jf'.44021704 

O<J!>'j 
09'b 

09r'2 
n :mo 

09C fJ 

0 <JCU 

i:ilt freeone: 

push m_link[sil I push bx I push di 
call ml_in:>~rt 
pop di I pop bx pop si I j~1ps llllf_n111d 

mov bx, di I C<Jll freemd 
jmps mlf_exit 

crtl l ml_inser t 
mlt_exit: 

~uo ox,bx I mov cx1bK t ret 

Ml_in5t!rt: 

;---------
inp~t: SI = addr~ss of MO to insert 

;$X t4l 1toot 

mow .:ii 1 m_link[bxJ 
cmp ditO I jt'! mli_ins 

aiov :1x 11n_start[di) 
cmp <JK1m_startlsi) ja 1nl i_ins 

Pr.GI: 44 
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- -
L'_n.;. d 

~ G 't 'J ~ 0')1,4 0 r1 ~, 

.: n,u = ll'J(o ,JilO 
tl1'.> I =I; ·1(C J9U 
Lli~? =-n·1c~ (. 3 
.: n:. J 

c'\Ul 
dS J7 

c 

-

09~~ mov u~ 1 j{ I J~?5 ~l_in~~rt 
~li_ins:~ov dx,ru_link~Lxl I mov m_link[bxl,si 

:1011 m_linklsiJ '"" 
r ;> t 

- -
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.: n~ 4 
L ll?'J 
Lf'~6 

t·. O' l 
IO':>H 
.L'..fl~ ',l 

L(luO 

LIJt, l 
L ~lbl 

.dl<d 
L' ():,4 

L06~ 

Lill>& 
;: I) f,., 
~Out:! 

.:..Ovi.J 

.:'.U I IJ 
t_ I' I J 
LI)/ 1'. 

i:'.O I J 
Lt) "1 
Lil/'> 
LO I 6 
Lfl77 
.dl/ I! 
LO I':! 
LObO 
.:'. "rl 1 
<.Oo/ 
.::0 IJ:J 
;: (J:j 4 

.::flU'J 
L0u6 
l. fJtl I 
lf),j f' 

= n"t:i- '!CF 4 
=0901 ~91200BR1E.,8 

00 
=O~OJ U]f~007411 

=O'J•.lJ J1C9 
=J1Df UA3TJ9365800 
=O~:~ J'JOF094F02 
=O~~k d'J4C04894f06 
=O ~'.'(J 9f)C 3 

"'() Ii' z 'lCF' 
"off'< iJf.j6'>f10flo9lf 

~ fl(i 0 
"fi'J1' l. !l'l37HH .. 1 

ej~ct I i~cluJ• util.m~• 

;•····~···~·····················~····················· ; . 
; . ~~~ ~ommon ~unctions 

: ·~ 

:•···················································· 
:.l" tmd: 
;-----

; get HO from MOUL 

110 Jddr~ss 

LX 
0 if none f ~·und 
Error Code 

pus hf I cl i 
mo~ ~x,e_no_umd I ~ov bx 1 mJul 

cmµ ~x,n I j~ Ymd_ret 
l!Or CKJC)( 

mov mdu1 1 si 
•OV m_~tart[bxJ,cx 

mov sltm_link(bKl 
~ov m_link[bx] 1 cx 
~av m_length[bxl,cx I mov m_plisl[b)(Jtcx 

ymd_r~t:popf I ret 

tr.e~dl ; µ~t MO on MOUL 
;------ ----------------

inµut: dX = MO dddress 

pu:;hr I cli 
,Q()I/ sit mdul I mov mdul 9 bK 

mov m_link[l>xJ,si I popf I ret 

;- - -

PAGE 46 

COPYRIGHT© 1981.1982. 1983 
DIGITAL RESEARCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------



.... - - - - - - - -
l.Pn1 •\ ::.1·1f.6 1. 1 SrJ1Ji<L:.:: t'ifl" .• f~?o PI\ Gt 't1 

d'o'~ 

I. (l'J II '-"! j t· ct I inclu.L~ ;1il t ch. cod 
L 0 JI i*~*~4~*¥*·~~*¥~~~~*~***~**~***********~~*****~*·••••* 
'- (; 'J :~ ; * 
in 'i I ; * ~ 1\ f C Ii ~\R:.: .\ 1?8 !Jitt'S lon•; 
.;.0')4 ; * 
LO';~ i****~***v•***••*~***•••••~••••****~•****'************ ;-o·n 
i (1-, ( µcJtc11: 
.:!OljH ~ 0 .. 00 'JO'JCJ'J090'J0'.i0 no, .. no.> nop nop noµ noµ ;OO-Of 
.::() ') ') ~11.~J ~ 'J(\J f)'J 091)'.lO'J() nop nop nop nop nop nop COPYRIGHT (f) 1981, 1982, 1983 
L l Ufl ~ il . .''C ., ())I)') 0'> 0 no~) nop nop nop DIGITAL RESEARCH i l 0 I 
dtJ/ =Ii .;1 u •jf)))':) 1)'#1)')090 nop nop nop nop nop nop ;10-lf P.O. BOX 579 
'- 1 U.:l "o;.1;, -J0:1o:in~o9090 no~ nop nop nop nop no;> PACIFIC GROVE, CA 93950 .: I U4 =0,dC ')f)•)\J'J090 noj.J nop nop nop 
L l O'.> SER.# "I !Jf, .::. fl,\'!. u ')0909 0909090 nop ncµ nop noµ nop l>Op ;.::o-u 
dUf =ih!IJ ') O'i 0 •JO 90 9090 noil nop nop nop nop noµ 
dtJfJ =U ,1?l. 'J (] ') :) ') 0 9 0 noµ nop 110 p nop 
ii (J'I 

L 110 ~ '11.JO ~OJO ;O'J09fl~O nn;> noµ nop nop nop nop ;30-]f 
d 11 =D~Jt... '..O':l1J9090':i090 no:> noµ nop ll 0 I> nop 001• 
,: 11<' = (, ', 1t. ')\)') (YJ 090 nop nop nop no" 
LI l J 
lll 4 = (j .4 :, I) '>090'Jr.9o•J090 'l 0 ;> nap nop nop nop noµ ~'tO-H 
i1 l., ~o:;t.o 90)()•)1)909090 nop nop nop nop nnp llOP 
.: I l 6 =-fl.Hl. 1J o, 0 '; 0 90 no., nop nop nnp 
LI lf 
i I l {j =I) >15 IJ 90)090909090 noµ nop nop nop nop nop ;o:;o-sr 
t-11 'J = 0[:1')6 'Jll'JfJ90·j()<J090 llO) nop nop noµ llOp nap 
L 120 =o,.:.c '.J090'J090 noµ nop nop nop 
L 1.:~1 
ilt' I =Ii :~6 tJ 'JOJ O·J O'J09090 nop noµ nop nop nop ll 0 ;> : 6 0-6 f 
ii LJ .::.C1~60 9090~09090':10 nop no;> llOP nop nop nop 
~li4 =o ~6C %'>i)9090 no., nop nop nop 
111 '> 
"1 ~t> = () 1< 7 I) 'i 0 ') 0 9 0 •JO 9 0 ';10 nop noµ noµ nop nop nop ;70-7f 
L] i. 7 :=.:11H76 9fJ')()•jQ'J0'10'.if) n.:i.., nop nop nop llOp nop 
ii .'.B "'11 ;~ 'l. 'JO')IJ<JO':iO nop no., nop nop 
Ll L <J 
Ll_iO 



L] j 1 
Ll )"J 

.:lJj 
Ll.)4 

n.3~ 
L l jQ 

L 13 I 
n ilj 
L 1 J'J 
1.hll 
l I '1 l 
.d't.:' 
l h "l 
i'h4 
.c:.. 1 4 ~J 
Zhn 
L 1 't 7 
I.,,, 'l 
L 14 J 

.:1.>0 
ll ':Jl 
L l ~..'. 

i'l '.J l 
21'>4 
..: 1 ':J '> 
21:>6 
£1)7 
L l ':J 'I 
Ll'.J'J 

Llt.O 
Lio I 
l lo/ 
<'.16'1. 
Llt>4 
£lo~ 

nu, 
LI of 
ll 6H 
£169 
1.1 / 0 
Ll /l 
Llll 
nn 
L 1 I'• 
ll I~ 
d 1 1, 

L1 If 
nm 
211':1 
L lKll 
LI :JI 
L Hil 
L 18 I 

01){; 0 

=fl()(';> 
= ()fl!)'t 
.:: UJ0o 
=flllll 7 
=oono 
=000~ 
= 1Ji)l)1, 

= OIJlh 
=IJUJ 0 
=0011 
=01)1.'. 
=uv1 .. 

IJ~d ., 

=fl iJ l tJ 

= 0 Q JC 
= Olll L 

=(10'(; 

=rl')LL 
~ llo?•• 
= 0 .j 2 6 

= 002d 
-'-OtJ;>i. 
=O JZ:.; 
=Ot1 ? _ 
c=fJ03J 
=0113l 
= illl 14 

ej~Lt I Include uJ~.tmt 
i***************************************************** 
; * 
i* Js 0 r ~Jt& Arod - fhA User O~ta ~re~ is an 
;• ~xtansi~n of the process descriptor but it 
i* tr.Jvcls with the user. It contains info 
i• th1t ts needed only while in LOOtR~t. 

;• ~hile in the oporatin~ s~st~m, Th~ Extra 
i• s~Jm~nt r~Jtstor points to th• b~ginninJ i* of th~ User Oatn Area • 
; * 
i••••••********•··~··································· 
ud_insys equ bOh 

rw 1 ; br\l to di sµatch 

; this ttrea overlays part of BOOS 
u_Jm~_ofst rw 1 nOOS dma offset 
u_da,.;_sc.,, rw 1 bflOS d;1q segment 
u_func rb 1 dCtunl function number 
u_se~r~hl rb 1 bOOS search len1th 
u seurch~ rw I ~ODS search fCb offset 
u_sedrchdL~se rw l BODS search user's segment 
u_dcnt rw 1 eaos directory count 
u dblk rw l 8105 directory block I 
u_error_.nod" rb 1 1)!)05 error mode 
u_mul t_cnt rb l BOOS multi-sec tor count 
u_df_p~ssword rb d UOOS default Password 
u_;>d_cnt rb 1 BOOS process count 
ud~.ovl_len e~u (offs~t $)-(offs~t u_om.;_ofst) 

~nJ ~r overl~y area 

u_in_int 
u_sp 
u_ss 
u_~x 

u_u .. 
u_cx 
<J _ ,Jx 

<J_ d I 
u_ si 
u·_iJP 
ll_i;rks•~ g 
u_retse<i 
u_..is_s.,v 
u_5t.:ick_:.;p 

rb 
rw 
.rw 
rw 
r,. 
rw 
rw 
r,. 
rw 
rw 
rw 
rw 
rw 
r,. 

l 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 

save rer.ister area 

; curr scg addr of buf 
; usr ES return 
;\ 
; usr st<.1ck segment 
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- - - -
l. PI 1 r '> "l' l • 1 ~ liJlll.F; vt:~1.J".n::, 

Ll ,,, 
,> 1 ll ~ ~ou 1c. u 5 li;J Ct- ,.,, 
L l 06 0 11u)0 u_ iv~ cl ors 
LI >lf cni)41J u_unust.!J 
dbtl =Utl44 •J_iveclors~ 
~ l .; 'J =C .J4 C u_c!i_s.c:-1v 
LI lo = 11114 :_ u_t }J~!- ~t.:V 
LI 'I I 
<') 'JI. ::: u t.I~ 1.) u_lnitcs 
L l 'J j =Ou '>2. u_ini td s 
L l 'i4 =OJS4 u_inites 
L l 'J ') =01)',/, u_in1Lss 
l I 'l6 :.: n c~ :s u_os_j p 

.c:. I 1.1 I = () 1'Ji< u_os_cs 
LI 'J !1 = Ov >L u_Jebug_ip 
l 1 J 'J .;. r 1, ~) l. u_JQ!,ug_cs 
, LIJU =00{,0 u_insys 
t'. <'J l = i) u 61 u_sL.t_SjV 
{';'I),> :: () f.J !. ? u_conccb 
,:{'.:) J =OOf,4 u_islccb 
LL'.u 4 =:Julio u_u:;l i1r. 
/_ 21; ~ 
.::206 or-; 
L/l) { ;u_'lOB7 
UJ:J 
uo·~ 

r .. 
rw 4 
r,, l 
rw ft 

rw 
r" 

rw l 
r•i l 
rw 
rw 
~i .. 

rw l 
rw l 
rw l 
rb 1 
rb l 
r>1 1 
r>1 
rt> 

u l en 
rw 41 

usr st~ck ~01nter 
Si11t<> int D;l 

s~ve int 3,4 
; .> IJsad durtny interrupts 
;/ 

U.S. vec save 

RIS,Uebug Vector Save 

J times throu1h user_entry 
us~d during interrupts 
Oef~ult console"s CCB addr 
dP-fault list devices CCB addr 
oelimit~r for user function 9 

8087 s4ve nrea 
see dispatcher, loader and terminate 

- - - -
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L?lf! 
a11 
..:LIL 
Ul l 
iLI 4 
i2D 
L'.:.'lS 
L211 
L211i 
L :' l 'J 

L?!ll 
L ZL l 
nu 
L 2 i J "0 <) 'i (, 
/ ;>" 4 ~ 01)'>6 

2?;:'J ~fJ(J'.>b 

LZ'L.fi =(1J') h 

l'/l. I =OO'>L 
<'.22/J ~OJ'.n 

£2,:<J 

d 'c t I inc 1 u .j" ls t I-". f m t 

:•·····························~······················ 
;o Lu~j St~c~ for~at 
; . 
:••••··········~···············~······················ 
lstkl"n 

))~G 

or J 

ls_sr 
ls_off:;et 
ls_cs~~·J 

ls_tlc1,;s 
ls_ru ft sl!t 
ls_rcse•J 

'l6 * b11 'le 

lstkl~n - 10 

rw 
r .. 
rw 
rw 
rw 
rw 

0 
l 
l 
l 
1 
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- - -
L.' .JP 
2?_-1) 

L2.l.'. 

LZ:Jl 
I. I 1 1, 

<.LJ '> 
Lt. ji> 

an 
L ~~ J '.i 

'? j'J 
L!.4'l 
:C.?4 l =OUDl. f.6 
L.l4 .~ 

L 2'1 3 
l;J"ttt 

1./.4 '; 
L74& 
n:.1 
:C.?<tfl 
<-24'1 
ll~ll 

L2';! 
1U.'J<!. 
L?'; ·1 
L 7 ';4 
l?!>') 

L2'b 
£2)( 

l ?~'l 
,u_., 'I 
L2"0 
£'.'v 1 
iLbt. 
L2t>J 
Ll64 
L21''> 
l?_t,b 

1.26 7 
2? Ul 
226 'I 
<'.271) 
L? /l 
LL/i 
L2 l-~ 
2214 
LU'> 
1.216 
L2 7 f 
I. L lH 
22 I'! 
l.?hO 
l2ti J 
l2b? 

0000 
0000 

= 00 (;O 0~0000000000 
0 IH) 0 

fi u •1 (j 
= 01)\)!j G300DOCOOOOO 

0000 

0010 
'-' 1)1) l 0 ()jl.)000000000 

000 I) 

00 1 H 
= IJ LI I !J O:JOilOOOOOliOO 

0()()0 

0020 
=OIJ2!i lJ3illlUOOOOOOO 

0001) 

' j , r: t I i n c l u <I·~ s 'J s d '-\ t • •1 c1 t 

;*~*•*•**••*~*~*·*~*********************************** 
; * 
;1 §y~t~m fl~t~ Ared 

r'<:" - r• 
l.J. -.I{_ ·-> 

or! Llr:h 

-

•ib 6 id~vElop~ent system data version 
;SY5D~J.CO~ has 16 byte code se~Gent 

or J 0 

; 
oihl s dEJlil is initialized uy Gtiit:CPM 

;~oJule Taole - conldtns the ~AR CALL addresses 
of euch ffiodule for their initializ~tion 
c1nd entry routines. 

t---t---·---·---t---t---t---t---t 
entry initialize 

t---t---t---t---t---t---t---t---t 

entry in it 

r.10 dule_ Lib le equ d..iard ptr (offset $) 

sup mod ~qu (offset $) 

dH J,o, o,o ;SUP 

rt 1nmod l!lJU (off set $) 

d .. 3, o, o,o ; RT M 

m--ammod l~ qu (offset $) 

dw 3, 0' o,o ; Mc M 

ciomod "•1 u (offset $) 

UOI J,O, o,o ;c rn 

bdos1.1od l?QlJ (off set $) 

.JW ), o, o,o ;ADOS 
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lLJ ·~ 

L"lrl 4 

.Uu'J 
L?il I> 

L?tJ ( 
Ll.jd 
27d'l 
L29'1 
<.L ., I 

L2'Jl 
.!. 2 'J l 
21') 4 

·1 (1 "l 
=fl•t.::<; 03G'";Or.O'lOr.oc 

(i(jJ ') 

no:rn 
=UJ~O 030000000000 

<;000 

GUJb 
=llu1b OOlJ(}OJOO 

LL J'> 003C 
L29h ="03C cooauooo 
2?91 
L l ~) 1} 

2_2')') 

L.3110 
L.30! 
<'.3Lll 
L3!J i 
2104 
dO'> 
<'. 311 !. 
Fi LI 
,.'.j(J l 
L3C'J 
L)lO 
LjlJ 

L"ll? 
£31] 
L31't 

2 31" 
L 311, 
L :II 1 
L3dl 
LH'l 
L3L0 
2"'121 
<:'3LI 
.( "{! J 

i')L4 
L );. S 
L~ih 

L .'l! f 
L"dl 
L:L~HJ 

L3Jll 
L.3 j l 
2"1j/ 
LjJJ 

L3.:J 1t 

2 3J'; 

..::f} lJ 'i L1 

=l)il4L 
= Ot.144 

-=Oli4o 

=OlH I 
"ou4u 
"'004-) 
= 004;, 

=GO 41> 
= 004(.; 
= OU'tc: 
~flll4f 

=01150 
=O ll'.> l 

=OJ~)i 

=OO'>i. 
= () J';& 
-= !) \)~ lj 

~ OJ'il; 
~ 0 LI'.>{, 
~ (1 .jC. t 

dl060 
=006~ 

=!.'064 

01310 
0'101) 
0000 

31' 

04 
01 
05 
20 
() J 
Ci040 
00 
I}() 

01 
3C 

vOOO 
0000 
oouo 
~OOJ 
0000 
Hllfl 
l:OO') 

ooon 
oouo 
0004 

xlosmou 

n ~ l mud 

disputcher 

rt1n_µdisP 

rspsng 
endseq 

a 11~ 
doi 

t:qu 

""" 
eq" 
Jw 

equ 
UOI 

loc ~t ion 

'JW 
dw 

d"' 

in 

(offset 
UC03:i,O, 

(otf:.et 
:i,o, 

(offset 
o,o 

(offset 
o,o 

1~1><nOry 

1008h 
0 
0 

03fh 

of 

:i) 

OCOOd,O ; XIOS 

h) 

o,o ;Nt:T 

l•) 
;fur disp~tcher (does Ill. tr> 

),) 

;far oisµ;Hcher (does RHF> 

llP/l\-fl6 or fCP/M-% 

l lst p;;r,.g. of MPIM-B6 or CCP/M 
;&e~gant of first RSP 
ilst p"ra~. outside of HP/Hor CCP/1 

;bit mbp of modules th~t exist 
in this sy:.tem. low order bit 
corresponds to 1st module in 
ruodul• l~ble. If bit ls on,then 
module ex is ts. 

~om~ dnswers to GENCCP~ questions 

ncns Jb 4 ; ' system console <le vices 
nl&t ab l H system list devices 
nccb db '> ;# r.har<1cter control blocks 
nf l :if. s at> 2011 ; II flal)s 
.:;rchtitt.k db l ; system disk 
aamtJ d" 04000h ;H1u Mernory per process 
11sla11es lib 0 ;Number of network requestors 
<hytil1• dh 0 ; if Offh.display command info 
lt•U1pdisk on 1 ; Temporary disk 
ti.:kspersec db 60 ;Number of ticks per second 

' 
data lists crecited by GENCCPH 

Tr!!~_root <lW 0 ilocked unused lt st 
cc~ dw 0 i ad '.Ir. Console Ctrl 8 lie: Ta!Jle 
fl<l,J5 dw 0 ; addr. flay TJl>le 
"· c1 u l llW il20h ; Mem descr. Unuscid Li st 
,., l ;j •• 0 ;Memory 1"re e list 
pul d•~ 014h iProc. descr. Unused list 
41.ll <l>• 020h HJCG Uouse<l list 

; Mf.lJ for que1..1e lJuffer info 
QffiilU Jw 0 ; link 

;j.,; 0 ;stc.irt Sl.!gmen t 
dw 400h elen'Jth 
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- -
LJ ;'J 

2] J l oc(:Llt.b u01Vi 
L 3 J ,J 
L J, 'J 
..... j it 11 

.n·•< 
;"3',;> 
Ly, J 

L :~ ,~ '• 
~ ~ '1 ~} 

L J 1t6 
L:'h ( 
.ihb 
L J4 'I 
L 3'.>0 
23~1 

d'..-!. 
<'. j~ 1 
.:'.J:.>4 
Zl ~':: 
ij~& 

L3~1 

<'. 3'.- b 
L3~·J 

L 3ull 
LJll 

=Of:6d 
= rJ06-. 
= 0 ljl, .... 

"fl 01> i. 
~ () 07 u 
=•Ju 1 i 
= 007't 
'-00 Tu 

= llOlh 

17f)4 
IJOOO 
Goon 
01100 
ooa o 
770 4 
:14 0 l 
oouo 

0000 

L3L7 =0L7A ]}14 
LJ,d =OU7l. £:014 
L 3 ctt 

230', 
tj(,6 

ncif 
L ~ f, ,~ 

L Ju'I 
2310 
L JI J 
LJU 
.n1! ,.,,,,, 
di~ 

LJ/6 
dll 
nni 
L J i'I 
dbl; 

l':ldl 
:.dill 
23!H 
L HJ~ 
.ij (>'> 

,dbl> 

;nut 
<'.:lClfJ 

= i) !J--, L 

= OU7L 
"-UOilU 
=OU Bl 
= 00;?.: 

~!103.J 

"-0IJil 11 

conog '.> 

"'UOilo 
=tJL88 
=00'.'>t 
;o!)(Jf11, 

~Ofl!ll, 

"-OO>iL 
"fl(J'JU 

'"'cc 'l l 

11: OS 
1 ;> 
uO 
00 

00 
00 
on 

00() Q 
0000 
.-o 
20 
iiOOO 

t ~ r: 

(J!' 

- - -
;pli,,t 

;Thi~ dJt~ is inittaliz~d at Assemoly time 

rlr 
ulr 
Jr l 
1-<lr 
SC l 
thrdrt 
c; l r 
Ol·.J l 

V.'?rsion 

if m,;m 
hv ernu1;1 
osvernum 
.,n 1 it 

j f CC[ltl 

t.vcrnum 
osv,~rnum 

.:ndi t 

lo d 
tod_d<lv 
tod_hr 
tod_mln 
tod_,,•?C 

n<::on.dev 
nlstdcw 
nciodc:v 

lcb 
open11pc 
lock ffid)( 

optn_rr~x 

OWIWl'8087 

Ci:lOJ 

ndp8087 

1w initµd ;~1.!~dy Llsl Kool 
j" 0 ;Oel.:iy List Root 
dw 0 ;01spatch.,r 1~eady List 
d>i 0 ;Poll Li ,;t 11oot 
.J •i 0 ; Sh'ir F.:u Code List 
Jw lnltpd ;Proci>ss Throiad i<oot 
d •• m>< loadqd; Queue List J<oot 
dw 0 ;Memory .1.l loc List 

Version Intormation 

d~ unknown ;uddr. version 5 ti' in SUP code seglllent 
; set by 6U•CLP H if CCi'/K 

dw 01130h ; MPl~-86 .i1aoos II 3 • () 
dw 0112lh ; MP'i-86 V?. I 

Jw 0143lh ;Cl.PIH w/flOOS 3.1 
dw Ol420h ;CCP//<I v2.o 

Ti ni" ot :>av St ruct ur-e 

rw 0 
,1 .. 061 E ti iday since l/ l/ 1!l ( 09 Jul 82) 
dli 12h ;hour of J<iY 
Jb OOh ;minute of hour 
•It> OOh ;second of minute 

info from XJOS 

db 0 ; rt console dells in XLOS 
ob 0 ;ti character- de vs in XJOS 
Jb 0 ; II char<lcter l/o devices 

suµported by XIOS. 
dw 0 list control block address 
•lw 0 oµen file vector 
dtl i:'Oh Hax Locked Records/process 
at> 200 Max Open Files/process 
dw 0 no one owns it initiallv 
rw l kESCRVEJ 
Jb Ofth dDU'i Co1npatibility 
db fulse true 8087 exits 

C~umeric Oata Processor-) 

- -
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-

2 ~o'.J 
,"3JO 
L ~')I 
L 3 ':J ,~ 

L l'J ·i 
L ~ J 't 
LJlJ';. 

L j lJ f, 

l1'J I 
lYJI! 
L 3·;'J 
L4011 
<.4Ul 
240~ 

24!J j 
._404 
24(J? 
£4 ij f. 
l4!Jl 
<.4 ()fl 
L4(l'J 
L4 l r1 
<'.4 l I 
4:'412 
L41 ·:1 

L4l4 
L « 1'.> 
<'4l'' 
L4H 
24ltl 
L4l ') 
24i:U 
i4il 
'L42! 
24'< :I 

L4L4 
2 4~ '.> 

L '1!6 
<'. 4L I 
L4! fJ 

L 4 l''I 
l4JIJ 
L4.H 
<'4P 
£4j.:l 
24!4 
L4J? 
L4j6 
L4Jl 
2 1d8 
24.:i'J 
24 ~ IJ 

L441 

= (l Ll 'J2 

~ 0 ., '10 
"-ti)'?!l 

= CiJ.\ U 

=00/\..'. 

=thJ.:!.4 
·= 0 (j '(; 
:= 0 Uh 'i 
"0011 ... 
=CO~l-

=-00,U: 
= 0 JP Ii 
-=oor12 
=-OCl!'.4 
= l)ij[ (} 

=O<flCl 
= l)J~A 
=.l)l)f:( 

=OOf.t. 

OfJuOOOOO 

'• I ,) t, 
0(ll)l)tJl)000000 
uouo 

U002 
01104 
0104 
0001 
0001 
0404 
0504 
0001 
OOfll 
0604 
07Clft 
0804 
0201 
0005 
010 5 
L?u5 

'"rr _int r,r-c .<il t Jw o,o il Ofl S does d cal lf here 

slr 

SVS<>l1t 

to µrlnt error msose 
if second word is <> 0 

J .. offset mern_spb Sync l.i st Root 
.J,. o,o,o,o KESf:RVt:ll 

SY~ENT fable - HPIH-d6, CCP/h-U6 system function infor•ation 
rhe supervisor calls the appropriate module 
throu1h this lbhle. 

Low ~yt~ High Byte 
·----+----·--------· 
!function lflgslmodl 

·----·----·--------· 
- onth - network intercept 
if on, the network module is called 
first, on return, either the function 
is called or it is con~idered complete 
de~ending on the return. 

~od ~odule number C0-1~) 
function- function to cull within module 

note: sup function 0 returns not the 
implemented error coae to the caller, 
and •up function l returns the illegal 
function error code. 

:.t ~ndard Cl'H-l functions 

tune, module 

orv ((offset $) ·• 1) and Of ff eh 

db o, rtfD 0-svster.i reset 
<Jb o, cio 1-conin 
Jl> l • cio 2-conout 
dh o, sup 3-ra,, conin/aux in 
db II, suP 4-r<H• conoutlaux out 
d'i 4, cio 5-list out 
db 5, cto 6-rc;w conio 
.1b o, .su,.> 7-.Jetiohyte 
db o, sup 8-setiobyte 
<lb 6, cf o 'l-con ... rI le 
.lb 1, cio 10-conread 
db a, cio 11-consL1t 
.Jb 2, sup 12-'1et version 
dtl o, odas 13-diskrest!t 
db lt bdas 14-diskS<l lt!Ct 
Jt> 2, bdos 15-Hh op'.!n 
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244! 
L44 j =.()(j( 0 (iJ05 '.JL> _j' hdos 16-filt! close 
24 1t4 =- O ,Jr. 2 040 ~ ~':) "· t..dos 17-se<>rch first 
£44 '· = GuC4 L ~o s dt. s, bdos Iii-search next 
L446 ::. 01JCO 0605 dL 6, udos ]')-file delete 
L 44 l =OUf. U 0705 ..il> 1' l>dos 2f\-filc read Se•.) 

.04 ~ tl :..:00 c: (\ f,ll (! ') Cd.J [j. bdos 21-f il ,, wrt t P seq 
ccelVVJ-.0 411 'I =001..(, 090S dh '} ·, udos 22-file m:Jt... ~ ~ "2.d \;. I • 2 4 '.di ~our~ 0..\0 5 d~ 10 1 bdos 23-filu renan1e COPYRiGHT@ 1981, 1982, 1983 t'. 4 :>I =Lllilll.J 0'10) i.lb I l t Ldos . 24-109tn vector 

c._4'J2- = 0 ()!).:: OC05 db 12, L'1os l5-9et def di5ic DIGIT AL RESE/\RCH 
,04'>j ~ouo:, onos dh 13, l>dos 26-set uma P. 0. BOX 579 
~4Jlt =OLID6 (J 1'05 ub 14, bdos 27-get <1lloc vector 

"'" ~'> =OOOc nr:os ·jb 15, bdos £fl-write IJrotect PACIFIC GROVE, CA 93950 
<'.4~6 =I) l.J'.J" 1005 db 16, bcto5 29-gut r/O vector cc-104 i.4 :> 7 =llOD(. 11 [15 1..oh 111 bdos 30-s'>l file Jt tJ·. SER.# 
.04 '>d =OIJOt 1205 db lAt IJdus j 1-·Jet 1 i sk par111 block 
L4!> 'J =our. o 1305 db l 9. udos 32-ust>r coJe 
2460 =llOL.:'. 1405 JI- 2 o, Ldos 33-fl le reo.d rando111 
('41, ! =OOf.4 1505 tlb z 1' odos J4-fil~ write r<tndo11 
/.4o2 =.(}()ft, 1605 Jb 2J. bdos 35-file 5ize 
2 46 1 '-'O lif ll 1705 ub z 3. bdos 36-sel r..incom record 
2464 =OOEA 1'lO5 db L4, ldus J7-resel cir 1 ve 
246'> -"Out( 1905 db 25, bdos 38-..icces5 drive 
.:'.4b6 '°Olllt.: ltv'.i db 2 6' bdos 39-free drive 
Z4o I =llfil-'O 11105 db 2 7. bdo5 40-fl le write r'.'lndota w/zero fill 
24oH 
.<1 46'J ;CP:.t-3 extension5 
24 {(I 
1.411 =-OOf'.O 0001 db o, SUP 41-Test and Wri le C NOT 114PLE11ENTCO) 
2.47? Would be ROOS func # 28 
24D = OO•''t lC05 <lb Zll, udu s 42-Lock Record 
.::4/4 .; 001=0 1005 db 29, bdos 4 3-Un l '>ck Record 
t.41':> =-OtJFb 1E05 ub JO, bdos 44-Set 111.dti-sector 
L.416 ~CllfA lf05 Jb ll, bdos 45-Set fl dos [rror Ho de 
L4 U =OOFC zoos db J?, l>dos 46-Get U i sk Free Space 
t. 4 7 a =G Jrt: oc fJl tJb 12. 5UI' 47-Cnain to Program 
24/lJ In Cl'/ .~-ll 6 ROOS tune # 34 
L4o0 =llHlO L105 db n, bd05 40-Flush fluffer.s 
Z't!J I =tiiO~ (j 1i)1 ub 1, :iUj.J 49-
248 ;> 

.04bJ ;Cl'H-ll6 ~xtensiotls 
24!J'i 
24t1'> ~0104 0301 db J, suµ 50-c.;ll x lo s 
2486 =O l llt, t.205 rib .H' orlo 5 5l-5et dmil l>a s e 
24d/ "-0 l Ou 2305 db 35 f I> dos 52- ;1et dma 
.:4oH =OiOA 000 3 Jb o, m~RI 53-<JP.l max me!ll 
24!J'l -=o IJ I ll1. 010 3 <lb 1, me;a 54-get 3 I> s max !lle111 
Z4'JU ~OlOL 0203 db 2, me:n 55-alloc mem 
.:4n ~0111, v303 <.lb J, '"~"' 56-i!lloc 4b5 mern 
2 4 'll. =0112 0403 db 4, mem 57-free m em 
24'.JJ =Oll'o 0503 db 5. mem 56-free all me m 
24'14 "'Cll6 040 l ab "' 5UP 59-load 



CP/M ~S~ti6 l.l SOURff: ~EM.A86 

?4'.15 
L496 
l4'Jl 
24'Jtl 
249'! 
2500 
<'.50 I 
250;> 
L50j 
L'>v4 
Z505 
L5ll6 
2 ':>ll { 
L51Jtt 
L5U9 
2'Jl II 
<:5 ll 
L51L 
2513 
2514 
25 l '> 
2516 
L517 
L5 lli 
z 5 l 'J 

L5LO 
Z5Ll 
L522 
L52J 
L'><-4 
L'>25 
L:5L6 
L'iL7 
252 tl 
252 'J 
2530 
L5.H 
25J2 
2533 
L5j4 
L5J5 
L5J6 
L5j1 
L5.)8 
L~d<J 

£540 
L'>4 l 
L'>4? 
L54J 
25't4 
2545 
L546 
2':J4 { 

=f111li 0101 
=Olli. 0101 
=liUL 0101 
=Ill It 0101 

=0120 .:,001 
=012l 4101 
=0124 4207 
=Old• 4307 
=Ol2ti 4407 
=Ol?f< '1507 

=fl12C L405 
=Ol2E 2505 
=0130 2605 
=OIJL £705 
=Ol3<t 2805 
=0136 2905 
=OLHI 21105 
=ODA 2P.05 
=013L ZC05 
=013E 0001 
=0140 0001 
=014L 1904 
=0144 1A04 
=-0141> 1004 
=014U 1C04 

=014A 0603 
=014C 0603 
=014t 0703 
=0150 0102 
=0152 0202 
=0154 03:>2 
=0156 0402 
=Ol':Jtl 0502 
:f115i. 0602 
=OJ5l. 0702 
=Ol'il O:l02 
=0160 0902 
=0162 O!';G? 
=0164 01102 
=0166 or.02 
=0168 000? 
=016A OE02 
=016C OF02 

<l .:i 
Jb 
<lb 
jb 

ob 
clb 
db 
db 
ob 
ub 

'1b 
ab 
db 
db 
db 
db 
db 
di> 
db 
db 
db 
db 
db 
db 
db 

dlJ 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
Clb 
dh 
db 
db 
db 
db 
dtJ 

l ' 
l' 
l t 

lt 

!>UiJ 60-
sup 61-
:>up 6 .,_ 
"lli' 6J-

;CP/Ncr functions 

net 
net 
net 
net 
h~t 

nP.t 

64-netwnrk lo~in 
65-network loqoff 
66-netriork send msg 
67-network rev ~s~ 

6a-netriork st~tus 
69-g~t network config addr 

;CP/~-3 extensions 

bdos 
t..dos 
bdos 
bdos 
bdos 
bdos 
bdos 
bdos 
bdos 
SUµ 
sup 
cto 
cio 
cio 
clo 

; MP/14 fllnction!; 

6, 
6, 
1, 
J, 
2, 
J1 
4, 
'.>. 
6, 
1, 
u, 
<j. 

10, 
11, 
12, 
n, 
14, 
15. 

1nem 
>Af'lll 

mem 
rt111 
rt11 
rtm 
rt;o 
rtm 
rt .. 
rtm 
rtm 
rtm 
rtm 
rtm 
rtm 
rtm 
rtra 
rtm 

; 9R-Reset Alloc Vector 
; 99-Truncate file 
;100-Set Dir Label 
;101-Return Dir L~bel 
;102-Read file XFCR 
;101-~rite File XFCB 
;104-Set Date and fime 
1105-Get Date and Ji~e 
;106-Set Oefault Password 
; 107-Return Serial Number 
;10B-(not implemented) 
;109-Gat/Set Console Mode 
;110-Get/Set Output Delimiter 
;111-Print Block 
; 11?-list 3lock 

illl!-mem req 
1129-Csame fllnction as 128) 
1130-mem free 
;!JI-poll device 
; lll-flag wait 
; 133-flag set 
<134-queue ro<;ke 
;135-queue open 
il36-queue delete 
;137-queue rea'.I 
;138-cond. queue read 
;139-queue write 
i140-cond. queue write 
; 141-delav 
; 142-dispatch 
;143-ter.nlnate 
;J44-create µrocess 
:145-set prioritv 
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CP/M ASMd6 1.1 §~U~CE: MEH.A86 

L5't IJ 
<'54'J 
<'5'>0 
L'>'> l 
L~'>I. 

L5'>J 
l'>'>4 
L55.'> 
~5~6 

L'>';; 1 
25:>!1 
L '>'>'I 
L'>bU 
L'>ol 
L56L 
L'>td 
2564 
2'>6'> 
l'.166 
L.567 
2'>6H 
l'>o':I 
2570 
l'> 11 
L57L 
l'>{j 
2514 
L ':>I'> 
2'>16 
L577 
L':>"ifl 
"l.'>l':J 
L58U 
2 '>HI 
L5tlL 
L5tl 1 
2'>1J4 
L5tl'> 
L'>b6 
25tl7 
L51Jl! 
l!>d':I 
£5'JU 
l 5 'J l 
L5'J2 
<'., '.J3 
2'>'l4 
L595 
,. 5 ';j() 
"'-., 'J1 
L '> J8 
25'1'1 
l6UIJ 

=1116t ()904 
=0170 OA04 
=0112 U'IO 4 
=017't CC04 
=0116 OSOi 
=Ol71l 0601 
=lll7A 0701 
= 0 l 7C 0004 
=01 It 0801 
=0180 G901 
=0132 1002 
=O l fl't 1102 

=0186 UFO 4 
-=OlAJ 1004 
c=Q 181>. 1104 
=018C 1204 
=OIA!: 1304 
=0190 OiJO 1 
=0192 1404 

= 0 l 'J4 74 0 fl 
=0196 0000 
=-0!9U 0300 
=Dl'JA 40584C6F6164 

21120 
=OIAZ OOOOJIOOOOOO 

000001000000 
0000 

=oino 0000 
=01M2 ':140101000000 

=Olbtl 0000 
=OlPA 0000 
=UlEC 0000 
=O lflL 000!) 
=01CO 0000 
=OJ.CZ 
=<'1Fo 0000 
=O I F:fl 00 

.....,., 

Jb ·}, cio ; 146-c:uns.ole :ittach 
do 1 o. cir) ; l<t7-cons.ol1i det <ic:h 
dh ll 1 cio :14H-<;et cJ~ f console 
db 12, ct I) ;J't·l-con.,ol i 1'S s.i ;Jn 
ab ., . SlJP : 1~0-i':LI 
t.h 61 "lJil ; 151-c;d l RPL 
Jb 7, sup ; 1'>2-p'-Ol'S~ filena,ite 
JI> 131 cio ; 153-get def console 
uh d, SlJ p ll'>4-sysJ:it addr 
db '). s.up :155-ttrn~ of ddy 
di> 16, rtm ;156-qet PD addr 
ub 1 1. rt m il s 7-,11'>0,. t process 

; tiP II II e)(t ens ions 

db 151 cio o l'>8-3ltcJCh list 
db 16, ciu i 159-d·~t '1Ch list 
db 17, cio ; 160-s.et list Oell 
db l fl, cto il61-Cond. llttach list 
d!l 19, clo ; 162-ConJ. At tact. Console 
lib 11 ' SlJP i163-MP/i~ Version N1.111ber 
db 201 cio ;J64-get list de11 

; InitiJliL~d Que1.1es 

org ((offset S) • 1) and P,ff feh 

mllloadqd dw mxdlskqd 
d!J o, 0 
dOI qf_keep+qf_mx 
db •'IXload 

dw 0,1,0,0,1,0,0 

mxloarlqpb di> o,o 
J .. mxloadqd1l10 
lib 'MXload 

; Data Used by l<>ad Prograia 

org ((off sat i.) • 1) and Otffeh 

lod_uda dOI 0 
lod_lstk d,. 0 
lod_b<1se;> Jw 0 
loo_nldt J .. 0 
lod_pd J., 0 
lod_fcb rs 36 
loJ_inoma <lW 0 
lod_nrel:i db 0 

-
PAGE 5 7 

COPYRIGHT ID 1981, 1982, 1983 
DIGITAL RESE!IRCH 

P. 0. BOX 579 
PACIFIC GROVE, CA 93950 

SER.#-------

-



~P/H ISMti6 1.1 S1U~CE: MiM.l36 

L6 U I 
L6U2 
26U] 
261l4 
26U':> 
;:6Uf. 
260/ 
261.ill 
2 MJ ':I 
26111 
<'611 
2612 
26LI 
2614 
261~ 

L6lf> 
L617 
26111 
2619 
26LU 
/6.il 
t'.622 
L6t.J 
2624 
262~ 

=Ol<c't 00 
=O lt' :, 00 
=Olfu 00 
=OlLC 00 
=01[0 00 
=OlCi:. 00 
=OH:.t' OOllO 
=l)lfl 0000 
= 0 lF 3 
=0273 

=OJIO 
=OJlf 
=OJ21 
=OJ23 
=OJ24 
=O J2'.> 

=O j,\'.J 

=OJflO 
=IJJ:\d 
=0429 

2626 =0421< 
2621 
Z621l 
L6L9 
26JU 
L6Jl 
L6j!_ 
L6J} 
2(,j4 

26]~ 

26:16 
2637 
26jtJ 

=04'•u ooo[I 
=0440 00000000 
=O<t~>l A603 
=0453 242424242424 

2424 

=U't'i u 00()() 
= fl't50 0000 
=045f L42424242424 

2424 

L6J9 =046/ ~tJOj 

26~0 =046'1 2A04 
~641 

2642 
26't] 
/644 
.264':> 
t.646 
Lb1tl 
26-tH 
L64'J 
26:>0 
L6~1 

Z6:>2 
26'.>J 

=046H 0000 
=046U 0000 
=046f OOQI) 
=0471 01 

=O<t72 00 
=0"73 00 
=OH4 00 
=OH'.> 00 
=0476 00 

l<>Ll_ch<1in 
loJ_uspr 
lod_di!>k 
lod_fift11 
lod_808fl 
lo c1_1 b ll t e 
lod_fiKrcc 
lo<i_fixr.ocl 
10J_dm<1 
ldtai> 

cli_d:na_of:.t 
cli_dilla_sel) 
cli_pflaJ 
cl i _chafn 
cli_term 
cli_cl!n<l 

cli_net 
cl i _PP d 
cl i_cmdLii l 

cli_fcu 

cli_cusp4pb 

cli_pcti 

cl i_pd 
cli_err 
cl i_bpa9~ 
cli_!ddsi< 

<.:l i_<:ns 
cli_user 
cli_Jsk 
cll_t:rr_,110.Je 
cli_dfil 

db u 
Jb 0 
dl> 0 
dt> u 
Jb 0 
Jt> 0 
dw 0 
Jw \J 
rb dskrccl 
ri> ldtabsiz 

rw 
rw 1 

""' 1 rll 1 
rl> 1 
rl> Jskrecl idma buffer 

:copy of user's clicb 
,. b l :net 

;parent P:l rw 1 
rb 129 ; command sent 
rl> 1 

rb 

Jb 
Jw 
dw 
<.lb 

di> 
db 
db 
db 
db 

fcblen'"l 

o,o 
o,o 

; internal fCB 

i-.ll'R of c<>mmand 

offset cli_ppd 
'$$$$$$$$. 

o,o 
0 
'U$UUV 

:cns,1nalch 
;pd 
;name 

offset cli_cmdtail 
offset cli_fcu 

; i>~rse 
; c tl bk 

I) 

0 
0 
1 

I} 

0 
0 
0 
!) 

;pd of load prog 
; error return 
;base page 
ilo:1d disk 

;pd.p_cns save 
; pd. p _dsk •S <lV e 

pd.p_user save 
u_error_modc save 
dayfile flaJ 
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-
Lb'.>4 
lf,')') 

l6~6 

£65/ 
L6'.>8 
l&~'J 

L6o0 
L6ol 
L66!. 
L6oJ 
t.604 
L6f,~ 

t.6!.>6 
Lbuf 
L6oH 
L66'J 
lb 111 
Loll 
/.6 7? 
L6/i 
i.& /4 

'-6 1 ~· 
lb/6 
L6lf 
Lblb 

2 bf 'I 
L6JIJ 
Lb bl 
l.So£ 
L6iJJ 
t'.6d 4 

-

= 0417 0000 initpd 
=047<J 0000 
=() 4 7 tl 00 
=0471, 01 
=0470 0500 
=047t- 't9'>Ea'l142020 

20l i) 
= 04 8 7 01)00 
= 0-td•J 00 
=04i!t. 00 
=r.'tfll! 0001) 
=-04 BIJ UOuO 
=048f 000 I) 
= 0491 0000 
=O<t'b O<JOO 
=O't<J~ uOll 0 
=0497 00 
'- O't'Jd 00 
'- 049'.i 0000 
=04'lG 00 
=IJ4·)C 000000 
= 04 9r 
c=Oft/U GOOOOOOO 

System lniti~liLJtion VHrinbles 

Jo; 0 ; link 
J .. 0 :thre<id 
<.lb ps_run ; st {J t 
db 1 iprior 
J .. µf_svs+pf_kern~liflau 

Jb •!nit ;name 

,j w unknown ; ud•~ se\J.llen t 
cJ b 0 ; <Ii sk 
db 0 ; user 
Jb o,o ildsl<.,lu~er 
dw 0 tmem 
J .. \) ; dvrz1ct 
Jd 0 ; i.ndt 
db o,o :orc11net 

d ~· 0 it>urent 
du 0 tens 
Jb 0 ; <ib or t 
Jb o,u icin.cout 
ub 0 ; 1st 
db o,o,o ;sf3141S 
rh 4 ;restrved 
Jw o,o iprP.t,scratch 

L6b5 ;user DatJ ftrea of Jnit process 
2686 ;p~raoraph ~llyned 
L6o r 
Z 6tJH 
16U<J =04!!0 
L6 ')IJ = 05110 
t'6':11 
l6'Jl =0~10 01 
Lb'i :l 
;: 6'J4 
;u·j-, 
't.6'J6 
Lb'J l 
26'JH 

L6~9 =O~J~ ~CCCLCLCCCCC 

Z7UU =n~~& 1..CCCLLLCCCLL 
Llul =O~Rc cccccccccccc 
t.7u2 
<'70! =P~LL LLCLLCLCCCCC 
L7U4 =0.,C8 CCCCCCCCCCCC 
L7U~ =0'.>Cc LCCCCCCCCCCC 
27U6 =0~04 LCCCCCLCLCLC 

initudu 
init_to5 

or;; ((offset $h0fh) AtiO Of ff Oh 
rb ulen 
rw 0 

Or":J uff set inituda + uo_insys 
ub 1 ; keep the 

c.r,i oft set inf t_lO!> ;switches 

{T:4 dilll 

is uard aligned from init udq 

llw 
d,.. 
dw 

Occcch,OcccchtOcccch 
1cccch,Occcch 1 0cccch 
Occcch 1 0cccch,Occcch 

Occcch.Occcch 1 0cccch 
Occcch,Occcch 0 0cccch 
Occcch,Occcch,Occcch 
Occcch1 0cccch 1 0cccch 

SUP from doing 
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1111111 

/.1 U I 
l /IHI 
;au•1 
lllU 
L1ll 
dll 
ll l "i 
L.714 
lll 'J 

lllb 
L.111 
lll!l 
l 7 19 
;a;c:u 
nn 
,£1L! 
<'lll 
L1L't 

'i.1L';. 
21;>6 
L 7.:. 1 
l 1Lll 
l7L'1 
L.7Jll 
l 131 
l7 J? 
t 1 jj 
21 _, .. 
L.7 J'> 
l1j6 
t I jf 
L.1 .)#l 
L1 J'I 
2 7't u 
t7 1ol 
;:14 i1 
l 14 i 
L744 
l 1'i'> 
£7'.6 
L f't I 
274tl 
L 74 J 

£ 7:..U 
L7~l. 

l.1'.J"!. 
£7'Jj 
l.7J'1 
l7!;!> 
.: 1'.Jb 
l h 1 
l 1:>1l 
l 1':>'l 

-=0;,l)t 
=f•'.Ji'fl 
.:..0:,ib 

=rl'>:.:C 

=fl!>FL 
=D:>f'll 
='1'JFL 
-=OoO't 

=060,.. 
=OolO 
=Obi o 
= (j()) c 

=062.: 

=Oo2.'. 
=OtJLJ 

-=Oo?4 
-=Oo2o 
-=()o2tl 

=:fia:?;. 
-=062L 
=Ot>2i: 
-=u'> Jli 
=!Hdt 
"-Ooh 
=0636 

=-06411 

-=0&41 
=11&43 
-=06'1!> 
=Oo47 

LCCCCCCCCCCC 
LCLC(;CCCCCCC 
cc::;ccccccccc 
i:ccccccccccc 

cr.ccc.ccccccr. 
cccccccccccc 
LCCCCCCC.1..Cct 
cccccccccccc 

(;CCCCCCCCCCC 
L cc:.c (, ClC cc lC 
cccccccccccc 
<.c.:ccccccccc 

00 
on 

0000 
0000 
0000 

0000 
0000 
0000 
OOOJ 
0001) 
0000 
UOi)JOOCiOOOOO 
00000000 

00 

4906 
00()0 
0000 
11000 

tllilW ~ iliiiil 

.:JW 

d.., 
J .. 
..: .. 
Jw 
dw 
J ... 
d.., 

Jw 
1.., 
Jw 
<hi 

Dcccch,Occcch10cccch 
Occcch1 0cccch 1 0cccch 
Occcch,Occcch,Occcch 
Occcch1 0cccch 1 0cccch 

Occcch,Occcch10cccch 
Occcch,Occcch 1 0cccch 
Occcch1 0cccch,Occcch 
Occcch10cccch,Occcch 

Occcch,Occcch10cccch 
Occcch,Occcch,Occcch 
Occcch 9 0cccch 10cccch 
Occcch,Occccn,Occcch 
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tnuf!ip Jb 
intfla\J db 

es_s"'v <lw 
Lx_sJv dw 
<ax_sav .:JW 

HEit Oat~ 

f&lse 
0 

0 
0 
0 

;rcurrently In dispatch? 
ltf o, interrupts not enabled -
;not implemented 
JCstuyin~ word aliuned> 

Lestst<1rt dw 0 
llf'Stlen 
llestsi 
Lestmau 
curru1f>u 
c.:irrsi 
currmpb 

mem_cnt 

dM 
d• 
dw 
J.., 
dw 
dw 

0 
0 
I} 

0 
0 
o,o,o,o,o 

rha MEA tNfRY: point uses the following for 
mutual exclusion ~nd recursion. 

db 0 

•l_spb 
0 
0 
0 

:how ~any times ~ process has recursivl~ 
;called the m~mory manager 

;link ~em 5ync Parameter Block 
; <•wner 
; ua.i t 
; llCK-t 

Tha queue sub-system In the RTh uses the followin~ 
~tructyra for mutual exclusion 

-

....... .-- HH, !iii-ii ---1 ....... r-· -2 ,....... ....... ........ ....... ,...... . .... ~ ....... ........ (1-1111 



-
L/o!l 
d6l 
1.76! 
L 16 :I 
l I o't 

LI o 'J 

~r&~ 

L.161 
i Tl., H 

L 1 o'! 
L111J 
2711 
;:_rt! 
nn 
L.114 
I. Tl~ 
L f 16 
L 171 
LllH 
.::17<; 
;:11;1) 

LI cl I 
t!.11iL 
2. 1 U I 
L I ti'· 
L 1 ti'> 

L /lit. 
.d1J7 
t!.To'J 
L 1 IJ 'I 
/.7'-JO 
dlJI 
L/·J'.' 
t:. 7'J l 
2 /-J 4 

-
~ r,..,.; lJ '.} l c 5 
:... no4d onoo 
= Oo 4:J 000 [) 
= llo 4r \) (10 0 

=Ot.i:. 1 :.'JO 6 
~(.:, ·) J JOI):) 
~ 0(, 5 ~ !)000 
~ 06.'.> I 000:) 

"'rb~'J 1.0•Jfi 
0-(1(,'J,) 0000 
=Oo~u oo:rn 
=lb'.,r 0000 

-
q_sµt, 

cli_spt> 

thrrJ_spb 

u,. cl i_spll ; link ·JU eLJ(' Sync P:irameter Block 
.JI; !) ; o~Hl er 
.Jw 11 "'"it 
d ... il ; next 

lh2 CL! uses the CLI_St'IJ for mu tuil l exclusion 

dw thrd_spb;Iink Cli Sync Parameter Block 
IJW 0 i owne~ 
d .. 0 ;wait 
Jw 0 ;next 

When the thread is accessed, the THRD_SPtl •USt be owned 
first. 

o,. 
dw 
dw 
dw 

msg_spb 
0 
0 
0 

;link 
; o.-.ner 
iw<Jit 
; next 

Currdnllv the urder in which the SY~Cs must be obtained if 
more than ona is needed ts: 

CL .i. 

.,tlLUL 
'": ~; 
r 1•;:: F. .10 

lcalled by CLI for RSPs 
;called by make Queue 
iused trom the ME~ module 

Jhe SY~C~ must be released in reverse order 
115(, Sf'.i is used by the BOOS to protect the flDOS <irror IDessage 
buffer. ~5~_SP?. is in ~AT~.BOO 
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£ /'J'.> 
2 l'Jf, 
L 1'1 / 
L 1'Jlf 
L7'.i'I 
LHIJI} 
.:I'll l 
LIHJ/. 
L ti id 
nlU4 f 1-Ff 
.t.H;J) 

nm A 
.::HO/ 
lllUe 
.: HIJ 'J 

2010 
£Hll 
.!bll 
2 ll l:I 
llll4 
.<'.HI!• 
2816 
L1117 
21ll ti 
Lill 'I 
21120 
iq~l 

l d .::I 
211Fl 
.::ll.c:. 4 
2H2'> 
lH.U> 
Llln 
.::il.:.H 
2lL!':i 
<'H~O 

Lll-'l 
lH:l? 
lll~'j 

L!U'o 
28 j; 
211,r, 
L!Li7 
l!lJH 
21!3'1 
;:tt.,n 
l tf.t 1 
L.H't? 
l ll"" 
d~44 

2U4~ 

l::lt,f; 
28H 

;••***•*•••••••*****************••••••••••••••******** 
;* 
i* odus d~t4 drP.a 
: . 
;••••···~············································· 

true 

if 1'CP~. 

80tl6 vJriables that must rasidn In code segment 

cse~1 

llX ::»five 
ss_save 
sp_s"ve 
st.:.ck_uet.ill 

dor 
cJ .. 
ow 
d .. 

cpu1se9ment 

0 re~ister s<.1ves 
0 
0 
endstac.,_ 

~r~ hdosaffset•bdoscodesize 

h'!J·Jc-r rs 
rs 

Pil\10 du 
ipO dll 

O:~illOr V 

lJIA e-mt.O St! 

Ul::i'.!~11} :J dH 
cantf <lb 

; 
ho 11_ f n fo 
hulrJ_SIJS'lVP 
hold s.ss;:.ave 

r.1Dd"OflO 

128 
ll 

0 
0 

control 

chi 
0 
0 

Jw 
dw 
<IW 

db 

black. 

0 

0 
0 
0 

0 

Dyle i/o variables: . • 
cnm;>C() l <1h 
strtcal Clb 
CD luall'I 
l i .>tt:11 

db 
dL 

0 
iJ 
0 
0 

;~ddrP.ss of user's page zero 
;initial page value for ip register 

iw~e~~sb~se for -e•ory request 
;~ength of memory req 
1flag indicates added •e•orv is avail 

; s.uve info 
;save user s~ during program load 
;save us~r ss during program loaJ 

;true if computing column position 
;st4rtin~ column position after read 
;colu~n position 
; 1 i st lnq t 0•1·Jle 
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;'.tho 
.dl<,'J 
/U~n 

i ~., l 
i.. ~j ~ _, 

LB:.< 
L t'J4 
~ 8 ~ ~) 
;: ti~f, 

LPi~I 

.dl'J H 
l II:> 'I 
2H0il 
Lll61 
~~tUJ/ 

2 8c, ·~ =Gd r; J uOllfl 
'- S_i i.Jff '!) :J (), 0000 
L 8 f_ 1) = () •j r: .. i)l)Q 0 
tBOf, 
LUl>f 
<;il(,:J 
.dlt.•.J =O<;O~ 000 0 
LH I 0 =hHHI 0000 
,; HI 
~HI:• =flolJ ... uo 
281 I 
L!J /it 

2 HT'. 
lt! 16 =CH'L: (JI) 

£1111 = 0 ,Jfl( O!J 
2 tl I il =O ot1i1 •JOlill 
Lili '1 Oti Ot) 
£Kc II =Otilli 00 
LHIJ l "I; H l l; uo 
LHd? "11 JI l on 
Lil :J J =OB!.: 00 
dlil4 = 0 d J _j (jf} 

L Hd'J ~ lld l 't 00 
Lil<:f> ='lei l :i 0000 
28tJ I =O:J 11 (,fl 

l tlll tl =I) lJ 1 .j un 
L. '1~>9 =OJ J 'J 00 
L IJ'JU = (J d 1 .. uo 
Lrl J l :;:. OJ 1 :~ 00 
LH '-1L ='Id Jc 
28'.J l OOb 
.;: lb 4 =Oo 2 (; ()I 
L •j J 'J = fJ0L 1 on 
Lil'>& 
Z8·J7 = 'J ,j? L llO 
lWJB "(1•j? :i 0000 
LH·:.1\~ 

,:•)LJ lj =Ol:l2:> null 

fj 

en di f 

or •J 
en<ll t 

if !Hi?.'. "n d er,.> ;HJ l-1' 
or; 

if ~-!~~p;~ 

rloJ J,. 
t la CJ dw 
ntlo,i dw 

~I\ ,ji I 

rous" Jw 
J lu<J dw 

op.:;n_fn<.J 1.lt> 

OcOOh 

0300h 

0 
0 
() 

0 
0 

fJ 

;initi~l kpy ch~r 00 

;orq for llPN: system 

;org for CCP/M system 

; rerr,ovectnl c 101rneJ-tn disks 
; rP.move.·Jbl e disk test login 
:rHHll tlou vector 

; redd only disk 11~ctor 

·; log,;ed-in disks 

; open file found in 

vector 

srch_ollst 

-
PAGi: 6i 
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;the f~llowin~ VdriJt>les are set to zero upon entry to file syste• 

fcbdsk db 
PJrlJ Ob 
ur '~ t dw 
l r ,? t ellU 
r~sel ob 
rd_dir_flaJ Jn 
comp_fcL_cks jb 
!>·~t.rch_lJserO 0 () 
mc1ke_xfcll ut> 
tfn•l_xfct> ub 
X'lcnl dw 
l.Jf1(_U;f u tJ 
1-.11u_:rn,.. [)fl 
ol·•p_type db 
ff _fl a!; ob 
,,rr _typ~ ub 

rt> 
z~r:il en.1th c:qu 
mult_sec ub 
.'<.FLOG 0 :1 

i!U._Uff on 
L.H· _nuu1 J"' 

u"_lro,>t Jr. 

0 
0 
0 
byte ptr aret 
0 
u 
I) 

0 
l} 

0 
0 
0 
0 
0 
0 
0 

;dis~ n3~ed in fch 
;length of parameter block copied 
iaor value to return 
ilow(aret) 
:reselection flag 
;must read/locate directory record 
;compute fcb checksum flaJ 
;search user 0 for file (~pen) 
imdke t search xfcb flag 
;search find xfcb flag 
:empty directory dent 
;DIRECT J/O COUNT 
;~ULTI-SECfOR caUNT used in bdos 
:record lock overlap type 
;offll xios error return f 1<10 
elyPe of error to print lf not 
; reserved t>ytes 

zt?ro 
4 
(uffset 
l 

$)-(offs~t fcbosk) 

0 

0 
0 

offset uaO 

;multi sector count passed to xios 
lAUTUMATlC i~LDG SWITCH 

;RECORD OFFStT WITHIN BLOC' 
iblock nu:nlier 

;unallocated block list root 

-



l 91)1 

2'}(' ~ 
L ')IJj =(1 ·j2f ,:1o~onon 
LlJV 1t o I) J? I /-F li) 
L9l)~ "'t; d 2 il :nO'l()O()O 
,;'JU6 = !) J J l i-F O fl 
L'Ju f "'Od3J 3 'lld () 0 ;HJ 
2'JUB = 'J;J 11 1·HJ'I 
Lt.JO·~ ;;:: f}jj j _,, 0·100011 
L'Jl tJ = Od)iJ FFOO 
i 'J l I =O:J:li' 450~J0()() 

L91L =fH't..- t-100 
i ') l .i =Otl4:> UOOOiiOOO 
i 'JI'• =Oil4') ;::o:J 
l'J l '.> 
L n 11> ~ 'l:J 4 ,, 

l'Jl 1 = 0 !i41 (j() 

2')] B 
L CJ! 'I ::.: ntJ?O Ob 
£. 1) Lll 

L.9..::) =OJ~.l (;,' ll't Of, 09 01. 
.L'J.'.I 
L')~ ' =-Ou~~o 1116?.~262829 

i 9,: "t = 'l ti~.(, O!JOOCOO/l 
.i')L.'J =· (1 ~ ldl 07 
L i.J !. t1 

L9L7 =O i1£.l 07il3l41S11\ JC 
L 9.'. ;! ID 
.L 'JI 'J =-U86o 0000 
2'btl =C df.1~ 1.12 
L 'I.> I 
i'JJI =llu6~ o:rns 
2'JJ ·~ =i.. tJSu u OJ fl 
2 'l:J '• 
L'JJ'j =11,,[,j- 00 
L ').; ~ "Gcl70 00 
2'1j1 =O~T1 0000 
L9J~ =O j 7 J 0000 
"'J J 'J ~0,n:.. 000'..I 
294 ll 
L94 I 
29't ·~ 
L 'Jlt .~ = !) :J 7 7 !JOO '1 
2 ')4 ~ =OIJ7'.J (;'l 

Lr)4 ~ 

£ 'J46 
<'94 / 
£.'141l = 'ld 1.\ on 
L949 
£'. '.J~t) =Oo7d uOU '.l 
L'l5 I ='le, 7D 0000 
29'.> ~ 
£.'J:>J 

'-I 31) :J .. , 
-l'l 

u:d •1;...i 

<J/) 

u:,2 
~·· 
J') 

u~-' j" 

·:;;) 

tJ .1 'i Gw 

lib 
tJd:, ' ~·· 

iJb 

I{;\ 5 ;j 

II~ S:!L 

LO:..JXS 

r,,_fxs 

Ot'.iLUO,_FX 
l'iii_OFF 
Cllk_llCll c 
l<Oul _i~Ci:i\ 
UlPT\'_lcf.°'t. 

if liMPN 

i' _L.~<; T _f..;,c:,~ 
P _llC11_1..tH 

f..:_intrn 

Tl! :\C~. 
S':CTuR 

;,fts"t 
tlffh,O 
0 ft :>t!t 
t)fft•· 0 
off sct 
Offh, fl 
0 ff :><:t 
ll ff h':) 
off s.,t 
llfrh,O 
o,o 
Offh1 0 

i<tl 
O'l 

db 

db 

J':> 
db 
Jb 

•nl 10· 

u ,;> J 0 

u . .13, 0 

U'14, I) 

tJ'-151 0 

4 
0 

;H.i.Sll CODE WORK AREA 
;111\S1t SEMCH ll::NGTH 

11 lnumber of log_fxs entrvs 
fxil5,fxil71fxilJ 1 fxi22,fx123 
O~h 104h 1 06h 1 09h ,Oah 
fxi30,fxi35,fxi99 1 fxi100,fxll0l 1 fx1103 
llh 1l6h ,25h t26h 12Hh 129h 
0,0,0 1 0 ;reserved 
7 :numb•!r of rw_fJ(s entrvs 
fxi201fxlll1fxi331fxi34,fxi40 1 fx142 1 fxi43 
Olh 108h tl4n 1 15h 1 lbh 1 1ch 1 ldh 

o,o 
2 
txiH>1fxllS 

;reserved 
;number of sc_fxs entrvs 

!'Ai.it 64 
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db 03h ,05h 

::J!~ 

O.J 
[)\./ 

'.HI 
U'1 

Ull 
OU 

dli 

JY 
Ow 

o,o 

0 
il 
0 
0 
0 

0 
0 

0 

0 
0 

;~fPLDCK FUNCTtON I 
IRtCORO OFFSET wrTHIN PH\'SICAL RECORD 
iCURkfNJ BCB OfFSET 
;~OOJ uCB OFFStT 
;~MPTY HC3 OFFSET 

;PR~LESS'S LAST BCD OFFSET 
;PNOLtSS dlu CJUNT IN tlC~ LIST 

;internal ~BOS function nunber 

i8L9 RcCORO'S TR~C' 
:BCB NECDNo·s SECfOR 

~eld~k,usrcode are initlulized 45 • p4fr 



-
Z(J' Ii 

L'h'> c llci7r (Jn 

1.9'.;i. = fltliliJ l!O 

L'h7 
L<J');I =O~~J !JOO'} 
L'J~'J =O~H3 UODD 
<'.960 

o>el,bk 
u srr:u rJ.; 

i fl To 

s t~ ·.Jr ch :· . .a 

J!l I) 

.:.') 11 

:1 .. I) 

lift I) 

- -
; st~lected Jisk nu•n 
tcurr user num 

; info i.Jdr 
;se<.;arch t.a(Jr 

L96l ;the tollo~in1 v~riu~le order is criticil 
L ')(, J 

LYf. j 

:: L dL:... !)0 'J () 
= 'l dfl l fJOOIJ 
= llbll'J uo 
-'Ot1IL' (,0 

=Gil 'lll 0001) 
= Ouf!U 01100 

=IJjjflf uOtHi 
=lj J'J 1 1)00 '.) 
= Od 1.:. 00 
= 0d'l4 00 
:.;G 0-:;;1 

~0:1 "1[1 oo 

='1,j')t 00 
=O :i'JI 00 
= Od ~ 0 1-r 

"f' !l f\ 1 Oil 
..:. 0 ·'.) !~. 2. Ofl 
~ (1 () ~ l ()0 

;vuriiLl~s cont~u from ud~ for mp/m 

;vuridbles included in fc') checksuffi for mp/ro and cp/m 

;v .. ri~Ll~~ used to ~ccass system lock list for mp/n 

(ji;t.,J_Of'.it 

dm~-~>t?t.: 

f <inc 
se<1rchl 

if IHll'M 

s<• c1rch;. of st 
seJrch;;IJ.:>se 

PA d) f 

or:n t 
<.blk 
error _;iio·J'! 
11.ul t_cnt 
Jf _rasswe;rj 

if bMPM 

(Jd_cnt 

i!AJ if 

hi,.h_!'xt 
xfct-,_r..,a•J_<.nly 
curd~k 

if ? /I~ !'I 

p~ck~d_<Jcnt 

UH 
ct ... 
d'> 
a:> 

•lH 
dH 

dH 
J., 
.fa 
JI:> 
rb 

Jb 

dtl 

ot> 
.Jb 

~f) 

dlJ 
.JD 

u 
0 
0 
0 

0 
0 

0 
0 
0 
0 
d 

0 

0 
0 
Of th 

;dma offset 
; dmJ se~ment 

:bdos function II 
; se<1rch !en 

;sebrch adr ofst 
:se~rch ~dr base 

;directory counter 
idirectory block 
;bdos error mode 
;bdos multi-sector cnt 
;prOCPSS default PW 

;bJo~ µrocess cnt 

;tc~ hiyh extent ~its 
;xfcb read only flag 
;current disk 

x 

)( 

)( 

- ..... 

PA.'.;E 65 
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5 
6 

1 
8 11 - not used - 11 
9 

10 
11 

12 l 

2 
3 
4 

2 

L 'JV; 
L'Ji,f. 
l 'It, ( 
.''1011 
L'J6'1 
L 'JI 0 

LY 1 l 
L'JlJ 
L'J i I 
L 9 14 
l 9 f '"; 
L 'JI(, 

L'Hf 
l'J I H 

L') I 'I 
L £)(~fl 

L'Jdl 
L tJO-. 

L'HI l 
L lJ 1.)"* 

Z'ld' 
L'l1lh 
L 'iii l 
LYt.fl 
2'JtJ<J 
L9'Jll 

Z'l'Jl 
L'J'J! 
L 'l'! :l 
1.9 'J4 
2ql_I') 

L ')')/, 

l'J 'J f 

L'l'.d 
L 'J'J 'J 
JIJ!)O 

j()ld 

j(JIJ 'I 

j(}() j 

j()f)4 

JO\i'> 
J006 

=O d .•,4 t)Qj/[J p.j,,dc1r .JW 

0 
0 
0 
0 ;process descriptor addr 3 

en di f 

orJ ((offset $) • 1) and Offf~h 

-



~OU I 
jfJOH 

JOVJ 
iOl '.! 
;;O 11 
JOP 
j (I\ 1 

JO I'• 
JC l '> 
..1C J.n 
j n I I 
Jl)l >j 

j I) J ') 
.:> OL !l 
j 0£' 1 
.J'' ...... 

''""' 
j(ll'~ 

J024 
JOI.'> 
j!JL6 
_, (J.: ( 

:w ;· rJ 
.lllL 'I 
JIJjO 
j() .ll 
j (!j ~ 

j!J.:d 

J0J4 
!OJ':> 
JO J6 
j I) j { 

JOJH 
j0.!'1 
jfjl,I) 

.lll'd 
j()~.' 

j tl't j 

j ll'i '• 
j flit'.> 
j!J4f1 

JO<t I 
:111 'i >j 

.lfl4 <J 
j()~ll 

Jlbl 
Jfl~l 

JO:.d 
j 0!.i 1t 

JIJ?'; 

;.O:.it> 
JO'.> l 

~oo 11 .. LIOU() 
"r, 'I ~. !! fjr, 0 0 
.:;;.f)d.M~ 0010 
"l)iJ ';( llOOll 
,;;; fJ~ A&.:. Uf)OO 
= 1'0 f\ I) 0001 
~ oun? 0000 
=t'ld n.:, unoo 
-=,., jj J nooo 

ouoc 

=•ld'1d 0000 
= [) '• .J~ 0 0 
o.(; tll' ,. Oil 
~u:nL oo 
=cO:l'ill 0000 
= (; d ., ' l) 0 i) () 
=c (JtJ(. l 001)0 
"r}:Jf.j 0000 
=OUf;, 00[):) 
.=IJ'JC 7 00 
='1~fU 00 
= () df. ';I 

0 ll l.l 

.0. ()"( 'J 

=OtlfJ'J 00 
=t;.Jl)11 O'l 
= f}Jf)I) 01) 

= llUOC 00 
= ft<i OtJ Oil 
"n,ini:: or 

tll 0 I)\) 20.? i).1() 1 
020.:01010202 
Olillti202 

HI~ rl "' 0 >l :' , . 0 I\ 
.;O;.'I =cOdr~fl 000•1 

:urtrkJ - Jlloc<> are S'?l llpon di ;k Sl'lect 
(r!JtJ must be adjdcnnt) 

crJriiliixU 
JrvlbL.1 
ouffa 
.,pb<tlldr 
checkw 
"l loca 
li rR_flC cA 
U!ll_P.C:1A 
r1>\ SH_Si.:G 
<J<1olist 

~<>ct ;;t 
( d<Jt<l 

s~ctpt 

illkshf 
Llkmo:.k 
·~" tmsk 
<~·'iX<I 11 
ui rmd" 
1..ll rh lk 
chk.>iz 
offsc,tv 
i'HYSn.; 
Pf!YM5K 
endlist 
opL}ist 

loccil 

cominun_d1n:1 
.•li>ke_ f 1 a.; 
-ic tu"l_rc 
S<IVf!_KfCu 

save_moJ 
pw_mo<l" 
<1t trioc1tes 

if :l ;~Pr, 

f f\Ui1lb tlt" 

rcqui.r;:d_t·,bl<> 

O» 

Jw 
d •• 
Jw 
dw 

ct .. 
ow 
dw 
d .. 
equ 

- offset 

(j 

0 
0 
0 
0 
0 
0 
0 
0 
12 

obt.lined 

;otr to cur ~ir rudx val 
; rtriv~ l 1bcl data t.yte addr 
;~tr to dir dma addr 
:curr aisk pdraTI block addr 
;curr checksum vector addr 
;curr alloc vector addr 
;~&~ECTO~f PUFFER CONTROL BLOCK AOOR 
;0ATA PU~FER CO~fROL BLOCK AOOR 
;:fi\Sfl fAuLE SELilE'H 
;~~-buffd" = addr list size 

from disk parm block at dpbaddr 
must be adjacent) 

<lw 
da 
.:!!:> 
Jb 
dw 
LlW 

()W 

d;~ 

J .. 
J!l 
J3 
rs 
eQU 

vdri abl e:s 

rb 
•lb 
Jb 
db 
d'> 
ob 
db 

0 ;se~tors per truck 
0 ;hlor.k shift fact()r 
0 ;hlock mask 
0 ;i!Xtent ill~sk 

0 ;mdx 3lloc num 
D :max Jir num 
0 ;reserved alloc bits for dir 
0 :siLe of r.hecksum vector 
0 ;offset tracks at beginning 
~ ;PhfSILAL R[LORD SHIFT FACTOR 
0 ;PHYSICAL RECORD MASK 
0 ;end of list 
(offset endltst)-(offset sectpt) 

; !tlz e 

l& 
0 
0 
0 
() 

0 
0 

;copy of user·s d~a 1st 16 bytes 
;~ake function flag 
;directory ext record count 
;5earch xfcb save flag 
;open_reel module save field 
; pusswor '..I moue 
;fcb interface attributes hold byte 

of lock list items required for lock operation 
Ob J,0,2,21l1J,2,2tltlt2t2tltlt2t2 

chk_olist_flJ~ Ju 
l~ck_sµ aw 

0 
0 

; c:heck I test olist flag 
;lock stack ptr 

pe,GE 66 
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HGE 67 

J Ot> fl 

JO<> l = 0 J !~- ;~ tlc1 l 0 ..:k _ •; h" l l 1.JD cl ;lock shd l i la <J 
j!)(, .! =Otli'3 1;0 ch•: d:_ t r:<._r et d:~ 0 ; check_ f..:t r•.:t urn s., it ch 
.;{){d =0::14 00 lc1ck_un l<>CK db 0 : lock I unlock fuflction flag 
j'.)(J-'t = !J JF~ U'.l int:r _r-.,1 en t Jl> 0 ; itlcr ~::fll-'?h t proce s,;_cnt flag 11 
1 PtJ ~> = 'Jtl1:0 0(' fri'.'!~_r;-o·1r.: Ju 0 ; fr~ re lad: list entries f h!I 11 
Jllu6 :t=free t?ntri'!s f '>r curdsk 
Jflu/ ;P=frb• 311 .,nlries 
j il·.-,d =ii .3;:7 (j(JJ ') cur_pos .... I) icurrent position in lock list 

~- l JC<>'l = r) tl t' J 0001) prv_p'-s j •• fl ;i,.revfous µo!>ilion in lock list c.P v_ 
JO /IJ COP RiGHT <D 1981. 1982, 1983 
jl) l' ={),}f= L 00 .Jon t _ c lo s <> ,j!) 0 ;inhibit actual close flag 
j(I / ! = flilrL 00 up.~n_cnt JL rJ ;µroc<>ss oµen tile count DIGIT AL RESEARCH 
jl){j = 0 dt"fl tlO lock_cnt db 0 ; µrocess locked record count P. 0. BOX 579 j '114 = 1 dl'c.. lJOu I) ttl..> .. iu o .. (l ; aJdrP.ss of f tie 

, lock list entry 
H'/~ = r,) c (J 00 ;;~t_ro_fl:iJ du 0 ; set drive r/o f L1J PACIFIC GROVE, CA 93950 
:)0 I 6 = () )I) l 00 ch.;ck._di si< dll 0 ; disk reset open file check fla\J Cc- /Olf 1017 = 0 'Jl)L ():) fl llSht!O dtl 0 :lock list open fl le flush flag SER.# 
JO/!! 
.)I) ('.I :tre.e_roat, lock_m;1x, open_max initLilized by sys1en 
.rn~n 

JOd I = 0 'J 0 j ~70:) <Jw of is et free_root 
JOrJL = o~ n'.> IJOOfl opt~n_root d•j 0 : lock list oµen file list root 
JOtH = 0·1 (J l 0000 lock_rool Jw 0 ilock I ist locked record list root 
J!Ll ~ 
jlJI)'> ''"di t 
30ti6 
JOH I = n '10Y 000 J sdc.nt dw 0 oS<JVed dent of file's 1st fcb 
}()J tl =O'HJI: OOIJO :>dent 0 d;, 0 ; saved dent C user 0 pass) 
J O<i ·1 

JO'J!l if "CPri 
JO'Jl 
J0'J.~ ch.tin_f lo1g dt) 0 ; Ch'! in flag 11 
jQ'H tod db Offh,Offh 1 0ffh,Offh 11 
Jfl'J 4 
.:>'l'..1~ 10ndif 
JO'.lo 
J()') 7 
j(}•Jil = 0 J{l!J 00 r1n f Jb (J i re,::a d 1aode flag for open$reel 
jfJ•J'l "()) r)L 00 ;; fl d \i Jb 0 ;xios/t>ios wr i le flag 
Jl(;l) = () 1')t (;0 cirloc db 0 ;oirectory flag 1 n rename, etc. 
Jl(Jl =O Jt L 00 l info db a ; lowCinfo) 
J 1 lJL =I) )J 1 on ,J·ninx db (i ; local for diskwrite 
j l li j =OJI.! vO single (j t> 0 ; s (! t true if sin.,le b11te 
jJti4 i;:illoc m..:10 
Jl U'> ~0:1u 00 rcount ,j l> 0 ; record count in curr fcl> 
Jl(J{, =I'')} 4 uo "K lVi.i l u~ 0 ;extent n11m "nd C)( t 'llSk 
jl!j{ "rJ ll ~ on vr .. cord .:Jh 0 icurr virtual record 
J 1 U 1l "'f]j\u on A'llU\'f [)fj 0 ;CURRENT [)I SK - must preceed arece>rd 
.HU'J = ()') 1 1 I.JOO ll aracorll OH 0 ;curr <1ctual recard 
j 1111 ~IHI 'J 00 Jb Q ; curr ~ctual rP.cord htgh byte 
Jll l ~11:11,. 01100 hi<t.:CURO 1 dH 0 ; cur-r i.lCtual bloclcl * blkmsk 
j} 12 "'O'.l IC 0001) wr~c ow 0 ;c11rr <ictuul directory record 



Jl I 5 
Jll4 =UJlc ~00'1 
jll'J ~n;2u cooo 
jlJ 6 

H l 7 
J l Ill 
jl}'I =-!l•J,:.,_ co 
j 1 ~•I Otl Bt--
J 1.:1 =(' j')j (JI) 

_; 1.~ L 
jl;>: 

JI i" 
JI'~ 'J 
JU<'> 
Jld 
j J 2 'J 
JI i 'I 
j} ,u 
H n 
_) l j/ 
JI.LI 
j} 34 
j 1 j ., 

= 'J'l?'o uO(J 'I 
=C'J;>() UIJUOOO 

~()·)?<) uooo 
=r J?:, 000'1 
=0JllJ OOOJ 

J l j" =- f)'J? ,- 0 0 
jJ_jf ='i':l31J GOO[) 
j l j tJ 
.>Jj'I =-OJJ2 010~43S02f40 
Jl'iO 204i72726F72 
:iHl 204r6f20 
jl4l =!l'J42 20342000 
j 1 ~ :1 
3144 =-O':l46 003~6009690g 
..114'> 7dfHli709 
Jl~6 =G9~U E309C709~[09 

ll4l ~B09fF09100A 

j l 'til 
j 14 .. 
_j 1:.. ll 
H'l 
J1~2 

31 ~ l 
Jl~4 

j 1 'J'> 
JI '>6 
Jl~/ 

Jbll 
:l l ~ ') 
J 1 tiU 
Jlol 
.Ho/ 
Jl6J 

.H"4 
JI fl? 

=0~60 4469730~2049 

ZF4F 00 
=OJ6~ 'J26561642F4f 

6[6': 79204469 
73:>i00 

=O'JJU ~2S561642F4F 
6t6~7'J.!.04669 
6C6500 

=0~81 496E766l6[69 
64?0't47l.6916 
ti500 

=090~ 46~gu(552P4F 

70o56L6564L0 
696•:21):.2656) 
1,42 F"F6l6C79 

LIJK_~m..:._~ "·j 

(;lJ ,,_[.iii 4 
0 
() 

local V3riuhles for directory 1ccess 

Jptr db 
lJcnt e~u 
user_zero_pass JD 

~hell_si 

shell_rr 

sh,Jl v:.rii!bles 

j •• 

db 

IJ :directory pointer 0,1,2,3 
byte ptr dent ;Iow(dcnt) 
0 ;search ~ser zero flag 

0 
o,o,o 

;ildos com~and offset 
;r0 0 rl 1 r? save ilrea 

iJd ~-Si:lVt <l~ () ;~ser duta area s3ved value 
i ~scr par~meler se~ment 
;~ser return segment 

µ~r9metcrs~y~ent dw 0 
returnseJ dw 0 

err_orv 
.:rr_pd_aJdr 

dska.so 

Jskerr 

:.:,.rr_list 

varms~ 

rodr11SiJ 

rofmsg 

selmsq 

xe 3 

db 
dw 

db 

dti 

dw 

dw 

<;) 

oil 

db 

<i b 

db 

0 
0 

,, : "'. 0 

O,permsg 1 rodmsy 1 rofmsg,selmsg 

"Read/Onl~ Disk" 1 0 

"Read/Onl~ f ile",O 

"Invalid Drive" 1 0 

"r'ilP. Opi!lled in l<ead/Ot•lv Node",O 
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j 1 ':>., 
_) l" ( 
JI t>U 
JI l <1 

_) l ( (J 

.H / l 

- -

= .j -J:I l 4 r, 5 •I(, ( 6 '.) 2 0 't 3 
1512 Uo5o;'.]4 
or:1J:!IJ~l'J065 

Jl 1? o[Oil 
->11 J =n·;LJ 431>Co.=nss2n 
..l174 436J656J6H7J 
j) /'> 
Jl/f., 
Jti I 
JllH 
:Ht<i 
Jl <ill 
JIUI 
3) tJ i' 
]Ja_1 
Jl!.4 
:HB5 
j) tlf 
j] li 1 
j) tJ lj 

Jl U'J 
H'JO 
J) 'JI 
3\-JL 
J)'d 
]1 'J4 
3 I 'J'> 
Jb6 
Jl 'l I 
.>I 'JH 
J J 'J'I 
J2ll0 
3<:'.iJl 
JlUl 
3Ltl;I 
J2l}4 
J2L5 
32.06 
J?U7 
32tJ'l 
J20'i 
3210 
J2ll 
]l! l 
J21J 
J2 l'· 
J?. J •, 
->216 
Ji'll 
321 fl 

75o'.l~O-i57277 
61'7 2 il11 

=O'JOL 506l/JIJ776F 
726/o.::'.045121! 
6i'l ?.0() 

=O'J~u 46b'J6C65.:041 
6f.12b56164 7'J 
4 04 j 7 86973 7'i 
710!) 

=OJfr 496C6C656761 
t:.r.2'l3f20696F 
21iH.-i3't}00 

=O~JCJ 4f10656E2046 
o%C65204C69 
61169H2!J<t578 
633565646564 
(J(l 

=O~l'J 4EbF~05l6f6f 

6021)696':2053 
1'113 H656020 
4C6Fo 36U204C 
691 H400 

=0•\4S OllOAO() 
=Ok48 CJOOA42646F73 

2046156~6374 

6%F6i.:.20J020 
=11~~1. 2112020 
=O~'>U ~04~696&6520 

302.) 

'-'ll;.1 J liO 

=~172 DOJ~4469736B 
.:07£651365 74 
2004&'>6:::.965 
642C.2C4-t7269 
16(>52 ll 

=O>\flO OflJA 
=O~Bt 20~16F6E736f 

6C65.!0 
=llA'lU 00 
=o~qy 2o~0126fb772 

ll:.[)20 

-

XI! 1 

xalO 

X•? 11 

crlf _str 
µr _h: 

~,r_h:l 

i;r_fcb 

pr_fcbl 

1.hnl ~drns·.J 

tJeniertdrv 

dl'.!I\ i '"h:ns 

ul> 

d'> 

dt> 

do 

db 

Jb 
db 

db 
db 

rs 
db 

Jb 

db 
ah 

d:i 
db 

·~assword lrror•,o 

'file ~lrP.arly txists'10 

·111eqal ? in rc~·.o 

'Open file limit ~xceeded•,n 

•No Room in System lock List•,o 

u,10,0 
13,to,·edos functi~n 

• file 

12 
0 

11 1 10 1 '!lisk rnsel denied, ilrive • • 

n ••• • • 
Console • 

() 

• Program • 

- - -
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:lll 'I 
Jlt:!J = !l.<i\.:. .)).)(.JJJ4J5J() d Pn if) ;Jp re db '1i345671!',0 
J?.d j7)8[j0 

~ '~ t:.l 
J22J if '1h? i'~ 
JZ.:4 
Jn!> !>dos sLtck s""i tch var idl>l.es and stack 
Jn6 "s •:d for r.11 bdos disk functfons 
rll./ 
:n...:u <>r I ((offset 0 t 1) and Offfeh 
] ?.! 'J 

H:HI : b9 i.ior<.I odos st<.1ck 
.lZ..l 1 
]2:12 ·"0 .. i..(. cccccr:cccr:cr. ..... Occcch,Occcch,Occcch COPYRIGHT© 1981, 1982, 1as1 
..1lH :=.()A:~.~ .:..ci.:ccccccccc ...... Occcch,Occcch 0 0cccch 

DIGITAL RESE1,RCH ..1ZJ4 = 0 .\I'd i:.c:cccccccr:c d .. Occcch,Occcch,Occcch 
jlJ!> =0,..JL ccci:cr.cccccr l.IW Occcch,Occcch,Occcch P.O. BOX 579 
]2]6 =OA<:'t cccc~ccccccc Jw Occcch,Occcch,Occcch 

PACIFIC GROVE, CA 93950 3?31 =I' ,\Ct 1.C1.CLCCCCLl .. C d .. Occcch,Occcch 0 0cccch 
j} ..IH ~OAt)(J cr.cr.cccccr:cc dw OcccchoOcccch 0 0cccch SER.# J2.J'J =O;H)O LC.CCCCCCCCCC dw Occcch,Occcch10cccch 
]?4 (J =O 'lH .. LCLCCCCCCCCC d1o1 Occcch,Occcch 1 0cccch 
JZ41 :;::f'lHt"L cccccccccccr. dw Occcch,Occcch,Occcch 
J24/ =IU[d ccccccccccc..c dw Occcch,Occcch,Ucccch 
J?'t i =0.\;::f 1..Cl.CCCLCCCCC rt., Occcch,Occcch,Occcch 
Jl4't "Ouf4 cccccccccccr. dw Occcch,Occcch,Occcch 
J?'t5 = O.\:",.. l..C:CCC..CCC:CCCC ow OcccchtOcccch,Ucccch 
:il46 =Od'lO i..CCC1.CCCLCLC dw Occcch,Occcch,Occcch 
j;/'t l = 01.10b cccccccccccr. dw Occcch10cccch10cccch 
J'.rf lj "'0 JOI. cccccccccr:cr uw Occcch,Occcch,Occcch 
J/4'1 =O '.112 ccc::cccccccc dw Occcch,Occcch,Occcch 
Jl'.>0 =O;Ho CCCCCGCCCCCC J,. Occcch,Occcch,Occcch 
J?.H :(),i) I: cc:ccccccccr. <lW Occcch,Occcch 0 0cccch 
J2~~ -"OJ24 1..cc::cccccccc dw Occcch,OcccchtOcccch 
.i2:. I =Otl?A CCi.CCCCCCCCC J .. Occcch,Occcch,Occcch 
J?.!-4 =O..i30 c.ccccccccccc d .. Occcch,Occcch,Occcch 
32 :> 5 =.() J)l lo Joss t<i ci. rw 0 
3l!>fi 
Jl'j { =O.,Jb save_sp rw 1 
32:>11 =OU1<l ss_save ,. .. 1 
Jl!>'J = !l!~ 3 A sp_save rw 1 
Jl&IJ 
J2ol local '1llf fer area: 
Jlol 
32bi ='llj ~I. info_fch rh 40 ii luc:t l user fCU 
J7o4 =t}.;64 S'Jve_ fcb rl> 16 ;: fcb Si.!Ve <tr-ea for xfcb sear-ch 
,j],,<; 

Jl.~6 ·=nu 7 4 0001) r.ixdisk'-!d u .. 0 <I link 
U.o 7 =ol).., 76 0000 di> o,o ;:neltor-q 
376ll =f1,\ 71i 0 30 0 Jw qf _keep+,1"f _mx ;nags ( 14)( q" eue) 
J?o•J "-(!;171\ 4051J6469736B Jb 'MXdlsk 
Jl/11 <:O.::O 
J?/ l = 0 .• 02 1)0000100 dw 0,1 :;111solen1nmsgs 



-
Jill 
JL Ii 
:.Li 4 
.l? I'> 
l 7 I l 
jL II 
j/ ( IJ 

J ~ 7 'l 

Jl ·JU 

.Ptll 
J2b! 
.>L;d 
J?tJ4 
Jl J~ 
j?db 

Jlci I 
3?Ud 
J!IJ'J 
JL ~ 0 

j l''J I 
J!'J! 
c;L·1J 
J?'J4 

j / 'Jf> 
j? ':J { 

3.?t..JU 
J ;>'I 'I 
:HOil 

JH'I 
nu; 
J :lf)J 
nJ4 
no'> 
.:dl!6 
j3U/ 
j]l)d 

3 '1 ll 'J 

j J 1 0 
j l l l 
J:IU 
J 31 l 
Bi 4 
Bl'> 
Jj}!) 

J:l l.7 
:11ltt 
j J] 'J 
J'I~ () 
Jill 
JJ.:L 
nn 
JJ.~4 

-
= P1: H6 on11noro'l 
.;;_ ~ .. Jdh UlOOO'JOrJ 
=.!IL HI (J(JJ 0 

"- n ., CJ u on 
~ (J ., <j 1 uo 
::... {I "' ~.; !_ no~ 
:.:. n1,1_;4 0100 
~o,_J<JO uooo 
=--ti ... 19tl <t0:)~646'173oB 

.:'l.::O 

=-0.,i\O 0'101) 

=- ~~ ·~~ .\ l 00<)0 
=-· O•J .• 4 00011 
=.O;if.i, 0000 

- - - - - -
P ~Gt 71 

UH o,o ;n4,oq 
d>< l • 0 ; ms 1cnt,out 
dh J ;buffer pt,. 

r;1X ,j I ~kl; t-h) Jll 0 ; fl gs 
J~ 0 ;n~t 

Oi'J mx•H sk'ld ;q~·1ur 

d ... 1 ; nm sg s 

tJ" 0 ;b<.1ffei-
db •MXdisk 

~rror ~ess~~e sync pardm block for m<.1tUdl excl<.1slon 

dw ll :link 
iowner 
i ,,..; l t 
; next 

Error ~essage sync parameter block 
Jw 0 
d14 0 
d01 0 

if llCPM 

~j)CCi'll 

ioloc d~ 

Ujar_pJr.n_s~~ J~ 

ndllocffiem ob 
ncrm~m d~ 

crm~m d~ 

; 
m~m_st~ck_len.Jtn 

j ._ 

Jw 
JH 
ct .. 

ili~msl~c~ rs 

StOdSe Cl.1U 
:o.t l<·n e1u 
cc;:.fL1,i ~qu 

nccp..,lloc 
m•~.n_stk_ptr 

st.Jrkared 
endst.:ick 

cnJit 

if CCPhOr1° 

<.nOi t 

word 
.• ord 
[)y t e 
dtl 
ct .. 

ory 

oru 

0 ; ioLyle 
0 ;holds ~ser µ~ra~eter sey during load 
0 ;no. of dllocated memory segnents 
0 ;no. of gVaildble memory segments 
O,O :me~ory table (16 elements) 
o,o,o,o,o,o 
o,o,o,o,o,o,o.u 
o,o,o,o,o,o,o,o 
o,o,o,u,u,o,o,o 

e'lU 40 
meru_stack_length 
;8 possible dllocations 

p tr 0 
ptr 2 
ptr 4 

0 
0 

ssize 
0 

Offfh 

Obffh 

inu~ber of current ccp allocations 
:current memory stack location 

:.stc1ck size 
; top of :o.t<1d: 
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CP n: ns·n.:;6 l • 1 :, l1J1< Cf: ··i~i-i'.,,.86 PAGE OH 

Al:l'.>'~.<X ic"< • '"i 'lJd l i; 11 159r! 

AL llJ-<L1d: 0 dl' A v 3045W 
AOuli~: I oooc ll 302H 
AO :H Vi 0916 I/ 310b* 
AllflV• Oil c, 0 v 30 I 7 .I 
;\~Iv~• 0 Or·C L 174 17bf 
A!HC:IJllG 0 ·JI l I/ 31 ()<j/i 

AIU:CtitWl 091 t. " 3111' 
AR 1.: f 01:1 rn v ?'17 'H 2 tl f ') 
Al liu'.\UT~S . f)J01.: v 304 'H 
AX S.~v '.)f;? !l v 2731 r 
bLI' M 001)0 rl 6911 70 2i.l OS J090 32'H 
oOUS ooo:; .. .. 9111 L14 24 }') 244 0 2441 2'143 24<t4 244'.J 2446 2H1 

2448 244 'J ;>:, ~ :> ?451 2452 24'i3 24~;4 2455 2456 H57 
2458 ?45 ') 24611 2 46) ?'t62 2463 2464 ?'o65 246(; 24H 
247J 24 7" 2.475 L476 2417 2430 24El6 24a7 2512 2513 COPYRIGHT© 1981, 1982, 1983 
2'.> 1't 2~ 15 25 H., l ~ 11 2518 2'.J 1 9 25 t'O 

uOUSi.111) 0 •)20 Ii 22.1'Jil 
DIGIT Al RESEARCH 

tlllJS:",•ltJ'! 1 f 001:8 l• 100# P. 0. BOX 579 
IHIUS':> J 1;Cl\ O..,J6 v 32.556' 
[II:$ Tlt:" 062C v I 2?.6 1280 12 !17 21361/ 

PACIFIC GROVE, CA 93950 
lit~ fi.l\U 0 6 3iJ v 123il 12!13 1288 271il1' 
bl: ST Sr 06 LL v ll3.L 1239 27Jlil SER.# 
\.It:::. I;, I ,,;t I 062,l, v 1109 1164 IU2 1Lll2 121!6 213!>t 
dl1(r-:;,K ()Bf~ t3 v i021J# 
l3l 1U1Ll M OllB v 28'l8t 
bl<'Clrt OG2£ v 2'd9H 
tlU'. Shi- Oil ~iA v 302H 
tPll',"! FF rr N Hd 2ll54 2 (j'J d 2ti62 2941 2974 2987 29'H 3051 32l3 
UtJ :-r :I lld~A v 301H 
B V i.;i~1.u ,.\ I) 0 7 i< v 2 35 /If 2362/1 
bX :>IV O.J~6 v 2730# 
l, !\ ~(, 0 lfi" l 833 84U 
CA1<G1'• 0160 l d.35 d41 8 4 :>IJ 
CA;1N fll4C l 83U 834 
ULil fol ?4 l 7'J5 7'l JI!. 
CCt; 005;, v 232611 
CCfd1 Frf'F ~ 6 lfl 116 7 ?::i61 
CL I' :-ii.J t· 1' FFFF ·~ 2d04# 2 <l5 b 3Jn 
LOr(f-1 ,~XA OUl\6 v 301 2# 
CHLC.:i..:i Odr,L v 3016# 
CllLfl\U~ Si< O'J 01 v 3076il 
Ctl .. C\f-l.ciKc I ()tlfJ I/ 1062/f 
CH~.t'LS i I} JCC L 1260 126 8 ii 
CHJ\llLl.C>lililG ourr I/ 3051111 
Cflr.S. l nu v 3()3J# 
ClU OIJO'i I\ 90# 2?".> 2?6 L21 L2il l.29 2;,n 24LIJ 24 31 2432 

2415 2436 24 37 2:>23 2:>24 ~:.25 2!:>26 2549 2550 25H 
2552 2:i56 25M 2'.>65 2566 2567 2568 2570 

CI IJ"ll!l 0018 N 2275{; 
t.. lUHuil ..l I I 0010 N 10 llf 
Cl tJ.Ci\ O'i5ll v 263411 
(.llllt'l-~vi: Q46F I/ 2644il 
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LL l LI:' i i4 O.P, v ?b 1 6.t 
LllC.llJ LI.LL o..='"'n v 2b2 Jq ~6 j 'J 

CL lei<'> 1); 7 2 v ?.64·)/; 
CL •cu :d•lf';• 0-t '• t v 26 2 il.~ 
UiO.-JL 0476 v ?o5JI 
CLLl1;'.A 0JL5 v fo J .~/I 
(llGio.\G1''.>T 0310 ·v 26 l 311 
Lt101r,stG OJJf v ~61H 
LL tD'JK 0474 v ?65H 
CLH-i<H 1460 v 264 .>II 
CL J.Urn nOLiE 0475 v 265211 
LllFL I 042A v 7-62lM i.'640 
LL .LUllSK 04 71 v 264H COPYRIGHT t) 1981. 1982, 1983 
Cl i llt. r 0 j,'..:) v ?.62H DIGITAL RESEARCH LL I 1'1.,:1 O·i-6 7 v 263'-'~ 
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Cl. I<; o' 'I 06 51 v 2762 ? 170~ SER.# 
CL l L' '"" f)iL4 v 2617# 
CL ;.l.l::.t:R 04 73 II 265 0 ~ 
L!IUD 00':10 v 2 38 t.N 
LU/'irli.!'~D'~ '1 08C9 v 304H 
cu~.1·rci.lc11.s Od 1 v 2d8.dl 
c P 11 tli'. s "::;. r .1 v 013] l 633 llO 411 
LP .'I ~LLuC1 iJ f i< Y 01 Oe l 632 7llLll 
LI' ~·h•r X T 0 HJ 2 L 8881/ 893 ll'H 
LP Mfi<t:Ll:-/H .{ y 0199 l 634 U6':l!/ 
CPMF1WL!l 0 l/\:i l 881># 8% 
LilLF:>H. 0 ,;4 5 v ~19811 
LS SkLG v 66 3 706 
cukeL"" OU 71 v 293711 
cu1rn,:;1 0 ':l2 0 v 311 j# 
CUHO.;l )ti, 0'Jl i: v 3114'1 
LIJl<n:,;r OHO v 299511 
CUKhl~ 03f7 v 306511 
CU;{~1-.hlJ Oo 32 v 1252 1277 12 !!ti 21 H II 
CIJ rtP. ! "" Ol 36 v t 2., !I 1262 J 2 70 12fl5 U4111 
LU rtR ') l 0634 v 1251 J L3•) 2740/1 
UA I Fl.i' i. OdP4 v 3019# 
OA~FlLL 004f v 2319r¥ 
OllLK 0891 v 29BU 
OCI'< l Oll1'F v 2':lflH 5120 
Ut- uLUCKfX Ob6f- v 2'H'.>ll 
OtUIJtiTIH OCll N 5611 
UC t.JI ...:U\..fJ:) 0.\98 v 3216., 
Ut I• l LIJU .( V fl;, ~ 0 v 321 J~ 
Ol:ld UH:S\, Oid2 v 320b' 
UU.HllPRl. OH2 v 327011 
OFVVLI{ OO!lC v 61J '.JN 
[lf I',,~~;.! 01\0 089~ v 296:.. f 
Ulrtl!LBi n a 112 v 301 till 
OllH'LI~ OilL 1 v 303211 
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