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MICRODATA REALITY J.a 
DATA/BASIC INTERNALS 

1 INTRODUCTION 

22. JUN 1977 

DATA/BASIC ~~aQrams ~ass tM"OUgn two ~M8sesi tPanslation 
and exeeut~on. Trans'at~on is handled by the c6m~~'er, the 
assemb'e~, and the ,oade~. Ex~cution is handled by the 
run-time ~nterprete~. 

Each 01 these maJo~ eteme"ts o~ the DATA/BASIC Syste~ Is 
descr~bed tn the tollowtng pages. 
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MICROOATA REALITY 3.0 
DATA/BASIC INTaRNALS 

3 DATA/BASIC TCL Commands 

3.1 META Command 

22 JUN 1977 

META is the TCL-I! ve~b ~ssYed to comei'e the DATA/BASIC 
g~amma~. Thfs ve~b c~eates a new file item contai~ing the 
intermediate object c~de fop tne grammar comc~led. 

The verb to~mat fs: 

META tf'e~name item-id ;te~-id ttem~1d 

The file-name ~ndtca~es the ~~le contain~ng each of the 
t~ree ftems listed, typ~ca'ly BA3IC-CO~PILER. The first 
ftem-id ~nd~cate. the g~am~a~ ta be como~led, typtcal1y 
BASICBNF. The seco"d ~tem-~d fndt'cates the lntermediate 
object' code- of the meta comPile,. , eyetca1h METb.COOE. The 
third item-1d indtcates the ~tem where the tntermedfate 
object code generated is to b& stored, tyoically BASICCOOE~ 

The- vef'tb definition is: 

1. p 

2"" 2 
3 .. 88 
4 .. 
5f1" N 

3.2 COMO?T Command 

COMOPT is the TCL-II verb issued to assemble the 
intermediate object e6de ~or the DATA/BASIC compjle~ and 
load tt into f~ames 250-262. T~e verb ~ormat ~s: 

COMOPT jt'e-name ltem-id 

The ~ile-name and ~tem-id s~ecify the ~ntepmediate object 
code of tMe DATA/BASIC eomp11e~. 

The ve~b de+tnftion is: 

1. P 
2. 2 
3. 89 
4. 
5. 

- 3 ... 



MICROOATA REALITY 3.~ 
DATA/BASIC INTERNALS 

3.3 BASIC Command 

22 JUN 1977 

BASIC is tne TCL-II ve~b issued to compile a DATA/BASIC 
p~og~am. This vepb ereates a ne~ file item contain,ng the 
ftem object code ve~s~on of the compfled prog~am. T~e new 
ffle ttem-~d is cpeeted by a~pend~n9 a dol'a~ ,19n (S) to 
the beginning of the ttem-id o~ the source p~og~am. I~ ~~e 
M option Csee below) is Ysed, a 'up ot- the descl'lfotol" table 
f~ generated for use by t~e BASIC DEBUGGER, The ~te~-~d fol" 
thfa ~tem ~s created by a~~e~dtng an astel"tsk C*l to the 
begfnning of the ttem-.d ~f t~e saurce p~ogrem~ The verb 
format is: 

BASIC ~ile-name item~li9t (options) 

Th~ item-l ~st conststs 0* one or more 'tem-~ds se~areted by 
one o~ ",ore blanks, or an asterisk ~pec:HYfng all items in 
the- tf 1 e, 

Valid oPtions are: 

A L~st the 1~termediate object c~de~ R.au~res the, 
f1,. BASIC-ASSY containing the opeode mnemoM~CS. 

B Allocates var~ebles ~n the same 
DATA/BASIC fol'l the purpose of 
compa~fbflfty w~en chai"ing. 

manner as 2,4 
2.4 program 

E Sup~resses end~o~-line (EOL) opcodes ~rom the fte~ 
object code, in ordal'l to reduce tne s~ze of the 
debugged cataloged ~rog~am. 

Print a hoi 1 , map showing 
variables end labels. (Works 
wft~ the M option.) 

~ L~s~ DATA/BASIC ~ro~ram. 

eomg11er generated 
only in conjunction 

M Prfnt' a variable ~ag showin9 e~e~ va~iab'els 
offset 1n the deser1Ptol" table, each label's 
offset 1" tne rUM-time code, and a statement ",ap 
sh~wi"g the range o~ statements in eac~ frame. 

N Elfmfnates ~ait at the end o~ each page 1 iated on 
the terminal. 

P Prtnt DATA/BASIC pr09~am 1~strnq andlor compiler 
er~r messages on the 1'"e printer. 

X Generate cr6ss '"de~ o~ variables and labels In 
ffle CSYM. 

- 4 -
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~ICRODATA REALITY 3.~ 
DATA/BASIC INTERNALS 

1. P 
2't 2. 
3. BE 
4. 
5.. UP!. 

3.4 RUN Command 

22 JUN 1977 

RUN 1$ the TeL-II verb issu~d te execute a c~mcf'ed 
DATA/BASIC oregram. Th~s v~~b appends a dol la~ s~gn (5) to 
tMe beg1n"fng ot the !tem-fd spec4f;ed to lccate the ftem 
object code version of the pr~gram. This ftem object code 
prog~am is l~aded and executed. 

The verb ~opmat fs: 

RUN ffle-name ftem-id CQ~tic"'s) 

The tile-name and ftem-id s~ecity t~e compiled DATA/BASIC 
program- to be execut ed. 

Valid oPt~6ns are: 

o Ret~ieve t~e symb~l table and ente~ the DATA/BASIC 
Debugger. 

I In~.blt ~n~ttal~zaticn o~ Cemmon Descr~ptor Table 
and Free- Storage area ~er CHAINing. 

P Output te the 1 Ine ~r~nter. 

G Generates lflting ~t 12 garbage collectien 
utilizatien during ceunters ~f byte and butter 

program e~ecutien as ~ellew9: 

1 • Total number ~t bytes used 
2. Tetal number '01 bytes abandoned 
3.- Numbe .. 0'; 50 byte but';ers useet 
4. Numbe,. 0 f 50 byte butfers abandoned 
5. NYm~el" 01 5a byte buffers !'Ieused 
6. Number of 15~ byte buHers ysed 
7'. Nu",ber ct 150 byte buHers abandened 
a'. Numbe,. '01 150 byte bufters rewsed 
9. NUmber ot 250 byte buf1ers wsed* 

1(3. Numbe,.. of 250 byte buffers abandoned* 
11. Nwmbe~ 0 f 250 byte buffers ,.eused* 

.' 5-
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MICRODATA REA~ITY 3.0 
DATA/BASIC INTERNALS 

12. 

'If 

T1Ht verb deHrdtion ist 

l~ p. 
2. 2 
J. 64 
4, 
5,.. F 

CATALOG Command 

22 JUN 1977 

N~mbe~ ot times space reallocation 
(o~ Qa~bage col'ect~on) too~ place 

b~;fers 'a~ger tnan ~50 bytes are 
included in co~nter 9, 10, and 11 

CATA~OG is ~ TeL-II verb tss~ed to loa~ a comctled 
OATA/BASIC p~ogra~ ~nta the catalog area. This ve~b apcends 
e dol'a~ s~gn tS) to the beginning 0+ t~e tte~~jd specttted 
to 1 0 e.a t e- t n eft em 0 b 1 e etc C dell e r s f 0,., 0 f t "e p,.-o g ram. T his 
ite~ object code ~s then loaded into the as work scace. 
Onc~ the size of· the run~t.~e object code ~s known, It is 
cOPied to a contiguous block ot frames taken trom the 
overflow scace. A pointer-item ts created In the 
POI~TER-FILE with the ltern~~d~ 

1., e 
2. n· 
J. m 
4. 
5~ Ti me date 

wne~e 'ni ts the ~rame numb~~ In which tn~ cataloged 
run-time- object code begins and 'm' is the number 01 
contiguous trames used. The time and date record when t~e 
program was catalogued. T~e ~cl'owtn9 message t~ displayed: 

(2411 'it em- f d I CA TA~OGED 7 . n FRAMES USED ~ 

6 -



MICROOATA REALI~Y 3.~ 
DATA/BASIC INTERNALS 

22 JUN 1977 

A verb is created In the userig M/DICT wtth the same name as 
the ~r~gram. This verb 'ooks li~e: 

1.. P 
2'. HlB4. 
3 .. 
4. 
5.. Aeet~name 

The CATALOG verb format ~g: 

CATALOG 1fle~name ftem-fd 

The verb deftn~tion is: 

t... PX 
2'.. 2 
3. B4 
4 ... 
5. r 

3.6 PRINT-CATALOG 

PRINT-CATALOG fa a TCL-I verb whtch gr~nts c~mpt'at~on data 
of a cataloged BASIC g~ogram. 

Th~ forr ~f the ve~b is as iol1~ws: 

PRINT~CATALOG <~rogram ftem-id> [<acc~~nt name~l 

~her. ac:c~unt nam ... retet's to the account unde,.. wl,feh the 
BASICgrog~am was cataloged. The aeeoun~ name is ogtiona' 
and If not specified PRINT-CATALOG seerehes the Pointer-file 
10,.. the Item-id under the current userl~ aecount~ 

PRINT-CATALOG wtll orint the ifl. and ~tem 
cataloged BASIC program, the date and time 0; 
as wall as the precisf~n used by the pr~gram. 
DATA/BASIC Reference Manua' ~n regards to 
dec-laratlon.) 

The verb format is: 
1. PC 
2. 6~Ca 

- 7-
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M!CROOATA REALiTY 3.0 
DATA/BASIC INTaRNALS 

3,7 ~RINT-HEADER 

22 JUN 1977 

PRINT-HEADER fs a TeL-II ve~b which orines the tfle and item 
names, the date and time- 0+ c:om~f1 a1!10nl as we" as ehe 
~rects10n used in the orogram. (Reter to tne DATA/BASIC 
~eference Manual fn ~ega~ds to the PRECISION declaration.) 

The- tor~ ~+ the vepb ~s as ~~ltows: 

A psn is aopended to t~e- specified ftem-1d in o~der to 
locate the oblect code of tne ~rogram. 

The verb format is: 
1,", PC 
2. 2. 
3. 40C3 
4. 
S~ F' 

3,a BVERIFY 

BVERIFY is a TCL-I verb wh~e~ wlll ver~fy a cataloged 
DATA/BASIC o~ogram ag~nst the item-object ve~sion on tile, 
This verb is s1mular to the MVERIFY verb fn that it wi'l 
print the location, expected byte, and found byte of e~e 
first mtsmatch, and unless the A-option fs soec~ffed, will 
thereette~ only count the mismatches to the end ot obJec~ 
code, 

The for~ of the verb fs as ~ollows: 

BVERIFY <~rQgpam td> «account name>] 

where account name re~e~s to th~ account unde~ wh~ch the 
BASIC orogram was cataloged, and fs ootfonal. The current 
user is assumed. 

BVERIFY will obtain the s6urc& ~ile and 
cataloged p~ogram header, and will attemot 
tne 'tem-obJect version on !hat ~ile. 

Valid octions ~~e: 

ftem-ld trom the 
to verity agafnst 

A P~1nt all m.smatc~es found. 
P AGE~: a" d w ill s c r 0 I 1 up the 
larg~ number of mfsmetches. 

This verb DOES NOT 
cage it there are a 

P OutP~t to t~e syste~ printer. 

a .. 



MICRODATA REA~lTY J.~ 
DATA/BASIC INT1RNALS 

Th& v&~b o~mat fs: 
1. PC 
2. 30AA 

22 JUN 1977 
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MICRODATA REALITY 3.0 
DATA/BASIC INTIRNALS 

4 TRANSLATI·N 

22 JUN 1977 

T"& DATA/BASIC COMPILER t~anslates DAT~/BA3IC so~rce 
code to zero address (STACK) inte~opetive object code. 

The- e w Q. ,,!" 0 C e s s 0 ~ 9 t hat a c com eli s" 1: " 4 sa" e c lit 1 1 edt n e­
COMPILER, whic~ only do~s string manfoulatfon, and the 
ASSEMBLER, which t~ansletes variable names and 
statement numbers to addresses. 

The· BASIC verb invoices tn!! COMPILER and tnen 1:1'1. 
ASSEMBLER. Sfnc&, binary numbers cannot be stored in 
en item, the ASSEMBLER must co~vert bf~ary addr~sses to 
ASCII hex.dee;ma' addresses before- storing tn.", in an 
i tem-.. These- addresses ars. tnen converted back to 
binary at ,..un-t ir"e by the LOADER. 

4 .. 1 COMPILER 

The Compiler is composed 01 20arts:. 

1. Run-tim~ oblec~ code comelle,.. in fra",es 250-262 

2 .. Compile"" run-time fnte~epeter (Modes COM0 and 
COMU 

Tn. DATA/BAS! Compile~ run-time pac~age intepprets the 
object cOde ~n 1ramea 250-262 and trans1ates tn. 
DATA/BASIC source code conta~"ed ~n an item to prodUce 
intermediate- object code in tne as butfer. 

4 .. 1 .. 1 The Comp~le~ Run-Time ObJect Code 

The fol10w"g TeL commands are ysed to t~anslate the 
DATA/BASIC g~ammar into pun.tfme object code stored in 
trames 250-262. 

META BASIC-COMPILER BASICBNF METACaOE BASICCODE 

CaMOPT 6ASIC-CO~PILER BASICCODE 

4.1.2 Intermediate Oblec~ Code 

Intermediate oblect code co"sists ot l·byte opcodes, 
oetionally fol lowed by an ASCII vap~able ~ame or 
numbe~, and always ter.minated by an AM. 

Fo,. e)(ame,le: 

The fnte~mediate obJeot code generated for tMe program: 

", 



MICRODATA REALtTY J.~ 
DATA/BASIC INTfRNALS 

22 JUN 1977 

4.2 

AaB+5 
END 

would be: 

X'20! 
X'0S' 
X'A9' 
X' B~P 
x'rat' 
x'a1' 
X'C0' 

8 
5 

A 

LOAD B 
L.OADN 5 
ADD 
STORE A 
Eal.. 
EaL 
STOP 

An opcode ot X'FC' (SVM) o~ecedes a label (stateme"t 
number). Fo~ e~ample: The intermediate object code 
generated for the progra~: 

HI GOTCl 10 
END 

would be-

X'-Fe' 10 010 
X'a6' 10 BRANCH 1~ 
X'0t' EaL 
X'01' EOl. 
X'C0' STOP 

ASSEMBLER 

T~e assemble~ (Modes COM2, COMJ, COM4, CaMS, COMo, 
COM7~ and COMB) conve~ts the ~nte~med1ate object code 
f rt the· 0 S b u He,. t 0 It em a b J e etC 0 d e and s to,. e s f t ; n 
an ite~ with the name 'Sj<source-name>, w~e,.e 
source-name ls the name of the ~tem that con'a~ns the 
soul"ce code.-

4.2.1 Pass 1 (Modes COM3 and COM4) 

Pass 1 builds a Symbol Table tn the HS butfer o~al1 
the· val" i a b 1 e IS and 1 abe 1 sin the 0 A T A /8 A SIC p,. 0 9 ram. 

Each ent~Y in the SYmbol table contains a variable 
'en9th Symbol Name termfnated by a system dellmitar 
which indicates its tyee, followed by 9-bytes of binary 
data. Th~ symbol table is terminated by a SM~ 

Data ty~es, a16ng with thel~ associated ~ system 
delimfte"r al'e given- below: 

11 -
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MICRODATA REALITY 3.0 
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22 JUN 1977 

Sfmple var-fable. 
AM 
1 
2 .. 3 
4--9 

L i1 Local symbol, C tt COITI~O" symbol 
"byte offset it into the desc~ipto~ table 
Urtused 

D1m."s~on.d Ya~(able: 
vt~ 

Labe-! : 

EQuated Label: 

Code: 

1 L ft Local symbol, C 41 Common symbol 
2-~ 2-byte o~fset ~nto the descript6~ table 
4-5 Numbe~ 01 rows 
e-7 Numb.~ of columns 
8-9 Unused 

SVM-
t L. 
~-~ 2-byte o1fset 'nto th~ Run-Ttme code. 
4-9- Unused 

sa 
1 
~-9 

X'53' 
X' 54-' 

X'5~' 
X'56 f 

X'57' 

E~ua~e Type Code-
OH1e,-ert1: I.Ises depending u~o" ~he tyee code.-

2-7 SR t~ numeric li~e~al 
2 .. -7 SR to- string' ite"al 
8-9 Length o~ string 
2-7 SR to nume,.1c value 
2-7 SR pO~l"Itil"lg ~o equated symbol name 
2-7 SR po~"t~ng to e~uated sy~bol name 

4.2.2 Pass 2 (Mode COM5) 

Pass ~ converts the inte~med4ate object code ~I"I the as 
butfe~ to item object code in the IS bufter, and then 
¢al,. UPOITM to store the object code in a ftle item. 

In th~ process of conversion, Pass 2: 

1. Re~laces each labe' and variable reference with 
a~ ASCI! hexadec~mal add"ess. 

2. Replace~ each a,.ray reference with an ASCII 
hexadecimal address, the I"Il.Imber of rows in the 
array, and the numbel"'- of columns i" tne arr-av. 

- 12-
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I 

4.3 LOADER 

22 JUN 1977 

The loade~ (located ~~ 6RP15l c6nverts teem object c6d~ 
(object e~de sto~ed 'n an 'tem) to run-t~~e object code 
(object cod~ that ean be fnte~preted by ~he DATA/BASIC 
l"un-tfi'l11! tnte",:I,.ete,.). T~e 10ade~ is invoked!:ly the 
RUN and CATALOG lIel"bs,. When the loade,. is called by 
t~& RUN verb, the converted code .8 loaded t~to the as 
wo~k spaae. When the l~ade~ ~9 ca'led by the CATALOG 
ve,.b, the converted c~de ts l~aded into the as wor~ 
spae~ and then cO,:l~ed tnto a cont~guous block of 
over1low. spaCe. 

4.l~1 Ite~ abject C~de 

DATA/BASIC rte~ Object Code co~ststs of an abject Code 
H.ade~ and l-byt~ ~pcodes, oPt.~~allY f0116wed by one· 
~t the five o~erand tYQe~ ~1scussed bel~w. The format 
of the abject Code Heade~ fs: 

<jile name>VM<ite~ ~ame>VM<date>VM<t~me>AM 

Followtng the AM ls t~e loca' descripto~ table siz& 
C2-bvtes)~ th~ eommon desc~fpt~~ table sIze C2-byte), 
and' the· proec.fsio", O-bvte), all binary val~es. 

T;,~ valid ope~and types ar'~ as ~o'lows: 

1. A 4~byt~ hexadeei~al ASCII o~~set ~nto th~ 
Descl"ttctol' Table (byte disclacel'l'lent I"elattve to 
DESCBEG)1t 

2. A 4.~vt~ he~adecimal ASCII o~~set ~nto the 
run-time' Object Code (byte displacement 
r-.la~ive to !R)'t 

3. 4 12 byt~ ;,e~adee~~al ASCII Array Dope Veeto~ 
(3 4"bvte numbers). 

4. A decimal ASCII number te~~inated by an AM. 

5. A ltte~~l ASCII str~ng term~nated by an AM. 

The loade~ converots the 5 types ~~ ope~ands scecif1ed 
above to the corresponding 5 types of ~un-t~me object 
code oce~ands specified be16w. 

.. 13" 
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4,3.2 ~un-tfm~ Oblect Code 

DATA/BASIC Run-tlme Object Cod~ consists of one byte 
o~codes, o~tfonally ~ollowed by one o~ the ~ol'owinq 
ty~es of operands~ 

1~ A 2-bvte blnarv oifset 'nto the Oesc~~Ptop 
Tabl~ Cbyte d~s~lacement ~elat1ve to DESCBEGl 

2 ... A. 2-byte- bena,.." offset fnto ene Run-t;rlIe Object· 
C~d~ (byt~ dfs~lacement relative to !R'~ 

3. A O-byte bina,.y A,.rey Dope Vector CJ 2-byte 
b4 nap" numbe,.s'. 

4. A e.byte bin.",,, numbe,.-

5. A lfte,..al ASCII string tel"l'Idnated by a SM, 

Th. Run-t~m~ ObJec~ Code ~s stored eithe,.. in the as 
wo,.k space 0,.. the Cataloq a~ee. aSBEG points at the AM 
following th~ oblect code header, staretng with the 7th 
t,.em~ 01 as, 0'" the frame indicated by the second 
att,..ibutEt of the catal~ged p~og,.em" POINTER-FILE item~ 

4,3,3 Storag. Table 

Th. f~,..st a byte~ afte~ the Object Cod~ Heade~ eontafn 
th~ i~llowing thre. values: 

o esc I'" h~ to,.. Tab I e- S i z e 
C6mmcn Desc~icto~ Table Size 
P~e(:fsiol"t 

The- 1f~st opcode sta~ts witn the 6th byte, a1ter t~. 
Object Cod~ Header, o~ the Run-time Object Code~ 

The Run-tirlle Object Code contains MO-OeS which do the 
fo I 1 owi n~H 

L. Opc6de X'~0' (PAD) whleh pads ene last few 
bytes o~ some 1ra~es, so that oee~ands neve~ 
c~oss a f~a~e boundafV. 

2. Opcode X'01' (EOL) maries the end of each line 
ot source code. 

- 14 ... 
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5.1 RUN-TIME Data St~uetu~es 

5~1~L Wo~k S~ac~ Aas~g"ment 

Th~ IS. 0$, and HS w~~k spaces are used eo sto~e the 
Data/basic p~og~a~ and its data~ These work s~aces are 
.lloeated as shown below: 

IS-

0:1 

HS 

Oeac,.i~tol'"- Tabte 
TelltPoral"Y Soaee-

R",,"-t1me- Code 

Staele 
Page' Headf",g 
Fr-.e- Space--

Cataloged 

Desc~;pto~ Tab1es 

Temoepary Space 

Stae\( 
Page Headin~ 
Fre. Soace 

5.1.2 Oeser~~t~1'" Tabl. 

ISBES oeints to the ~i,.st byte of t~e Descl'"~pt~r Tabte, 
~tart~ng wit~ t~e 1st byte ~f the 7th ~rame o~ IS. The 
Desel'"ipto~ Tabl~ co"ta~ns a 10 byte data descp~~tor fol'" 
eec" ya,.iable (1nc'udfng array elements) in the 
DATA/BASIC program. 

5.1.2.1 Data Descrlpt6,. F6rlltats 

Tyoe 

Unassf~ned 

Direct Number 

Indirect String 

Bytes 

1-10 

1 
2 
3-8 
9-U3 

1 
2-10 

1 
2 
3 .. 8 

Contents 

Zeroes 

Ty~e code = X'~lt 
IJnused 
airH!,.y number 
Unused 

Type c6de = Xi 02' 
Short string te,.mf~ated by a SM 

Type code = X'82' 
U I"PJ sad 
SA pointing 1 byte betore strinq 
in Free Space term~nated by SM 

.. 15-
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9-10 Free Seace butter size 

Ff 1 eo BM,S 

Ext. Sub Pofnte~ 

Typ. code • X'04-
Unused 
8ase 
Modu10 
Seearoat10n 

Type code: X'40i 
Unused 
Pofnte~ to catalaqed subrout~n~ 
Unused 

5~1.l r.mPa~a~y Soace 

[SEND pofnts to the 1st byte .o~ Tem~o~arv Space. 
Tamperarv Space tol 10ws tlHt Desc,.iptor Tabl e w"'en the 
p,.og,.a~ fs not cataloged. Temoora~v Soace starts with 
th. 1st byte ai the 7t~ ~,.ame o~ as ~f . t~e orogram f9 
cata·! oged .. 

aSBEG ooints to the 1st byte ot the Run-time Code. The 
Run-ti~e Code starts w~t~ the 1st byte oi the 7th ~reme 
at oa when the ~,.og"am ts not cataloged. OSBEG points 
t~ the 1st byte o~ the e~ntiguaus bloc~ oj ~,.ames when 
th. crogr,,,, is cataloged. 

5 .. 1.5 Stacl< 

HSBEG points to the 1st byte oi the Stack. 
starts with the 1st byte 0+ the 7t~ ~rame 
e)lte"ds 4 trames,. The Stacie mav contain 
la·byte stack descriptors. 

5.1.5.1 Stack Descrfpta~ Formats 

The Stack 
of HS and 
\.10 to 200 

If Bie 5 ot the Tyee Code (X'04') 19 set, then arw 
offset re~e~s to the Common Descr1pto~ Table, u"tess 
otherw~se !soed fied by context fl"l widcn \.Ised. 

Dooe VectQ" 

., 
I 

Bvtes Conterlts 

Tyoe code = Xi 01' 
Urlused 
2-byte offset 01 1st array 

.. 10-
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Abs .. Dope Vector-

Add!'".!! 

Abs· 1t Add roess 

Retu~n Add!"ess 

Enct ot PS!"ml ist 

5~t.6 Page Heading 

-

, ""-",.- ~.'. ',---" -.----.----

1 
2 
3-8 

1 
2" 
3 ... 4 

5-10 

1 
Z 
3-8 

1 

22 JUN 1977 

desc~iptol" in Descriptor Table 
Numbe!" 0 trows 
Number of oel·umns 
Unused 

Tvpe c~d~ ~ X'20' 
Unused 
SR ~6inting to 1st array 
dese,...iotor- in Descriotor Tabl~ 
Cell count Ci.~. the number of 
deserfotor-. in the ar~ay) 

rye. code • Xi~0' 
Unused 
2-byte offset oj vartable'! 
desc,...fptor in Dese~~pto!" Table 
Unused 

Typ~ code. Xil0 t 

Ul"lused 
SR pOinting to variable's 
descr-iptol" ~~ Descr~otor Tabl~ 
Unused 

TYF'e codes: 
Local retu,.n :z X'0S' 
Exte!"nal retu",,, :z X'18' 

Unused-
SR ~6intinq into ,.un~tfme 
6blect code 
Unused 

Type code a X'C2' 
Unused 
SR pOinting 1 byte betore string 
in Temeorary Space terminated by a SM 
Unused 

Type code = X'7f' 
Unused 

PAGHEAO points to ene byte before the Page Heading. 
The Page Head1"9 starts with the l~0t~ byte o~ the 11th 
frame ot IHS a~d extends 1400 bytes. The 1st 1~0~bytes 
of the ltth trame are left unused fn case of stack 
ovel"flow" 

~ 17-
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a~1.7 Fpee Seace 

UPOBEG po'nts t6 the 1st byte oJ fre~ Seace. 
- Space sta~ts w~t~ the 1st byte 6~ t~e 12th ~~am~ 

and extends to tne end 01 the HS work seace. 
Seae~ contains tw6 ent~~es~ the Abandoned 8uf~er 
and the Free St6raoe Buf~er Area. 

Free 
o t HS 

Free 
Table 

Two counters ar. kepe of Free Space used and abandoned. 
04 fs the Aband6ned Space count, and 05 is tne Free 
Space Used count, Ga~bage collection ta~es ~lace when 
the-- space abandoned exceeds ehe space used. 

5.1.7.1 Aband~ned 6utje~ Pool 

A po~' coneai~1"g not ~orethan ten o~ the largest 
abandoned buffers is mainta1ned by the system. Each 
en~~v ~n th. po01 con~alns: _ 1) the s~ze of the 
abandoned bufie~, and 2) a SR po~nt~ng to tha~ bu~fer. 
DATA/BASIC" wi' 1 search the pool fort a bu1fer of the 
apcroe~~ate s~ze before going to t~e end of the used 
Free Space. This has the effect ot crevent;ng 
excessive 'CHECKER BOARDING' of Free Seace. 

5 .. 1Itr,~· Free- Seac&-

UPOBEG+80 po~nts to the ~~I"st byte of Free Seaee. The 
Abandoned Buf~e~ Table and Free Space start w.th the 
1st byte 0+ the HS w~~~ s=ace. UPOEND =6iMtS to the 
1st byt. o~ avaflable F~ee Space. Init~al'y, UPOEND : 
UPOBEG'ft81a 

04 is the Abandoned Buf~e~ Byte Co~nt, and 05 ~s t~e 
F~ee- S=ace Byte Count. When 04 becomes g~eate~ theM 
05, (thae is, when the amount of Abandoned space 
beeomes greater then t~e amount of Free Space used) the 
sy~tem.wfll garbage.col'ec~. 

5~1.8 8uffe~ Ut11'zat10n Counte~g 

ih~ RUN or cataloged BASIC ve~bs, used with the 
G-opt10n, ~ee= a table ot 12 counters on ene 
utilization of tree space and there associated buffers. 
They ape: 

1) Total numbel" 01 buHe,. bytes allocated (sea 
elemeMe 06). 

2) iotal numbel" of bu+fe~ bytes abandoned (Se8 

- 18-
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element 08). 

l) Number of time garbage collection took ~alee 
(SCa element C5l. 

4} J Classed ot 3 counters, located at R0~22 
C ISBEG+6) \I 

Th~ 1 classes are; 

a1 50 byte bu~~ers 

b) 150 byte butte~s 

el 250 byt~ buiiers, and multiples thereof. 

a) Buffers abandoned .. 

b) Butfe!". I"eused from tne abandond but1er 
tab1e. 

c;) Butters' allocated t I"Orft avaflable free 
s=-ace 

SET·rBL C7,BRP17) sets Rt5 to the i~rst e1ement of this 
9 .lement table, each ele~ent be~ng a tally~ 

19 -

._-------_._- -- .---..... --.-


