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ACCSL3 COMPILED FOR TRS-30 BASIC -

(C) COPYRIGHT SCUTHERNM SOFTWARS 1927

ACCELZ, including all programs and files provided, and all documentaticn, including this
manual, is copyrighted by the authar and all rights are reserved, Capying of
machine-readable material is permitted for backup purpasas Sy tha griginal purchaser aonly.

Caopying af pragrams for ather users is an infringement af the copyright, and is illegal,

ACCELS is Sauthern Software’s latest compiler for TRS-80 SASIC. ACCEL3 produces maras
compact code than ACCEL and ACCEL2, it compiles faster, its ireatment of FOR-NEXT
allows for badly—structured locps, it optimises mcre language cznstructs, and it supports
SAVE, LCAD, RUN, CSAVE and CLOAD cf compilad praograms. It will compile the full DISX
BASIC language, and will tolerate many non-Tandy language extensians (theugh not all).

ACCZL3 ccoupies less than 432 bytes. This relatively low size is achieved by a tachnique
of selective ccmpilaticn. For instance I/0 statements such as LPSINT or INPUT are not
‘ransiatad at all Sut remain in the cmgiled pregram in their scurca form, and are 2xacutad
by the resident Z2ASIC interpreter. Stataments invelving INTEGZRs and flaw-of-central
statemernits (GOTO, GOSUS, RETURN) are, 3y wmntrast, translated ta directly-executad 130
machine-instructians. Other, more complex statements are translated into calls to SOM
rcutines, ACCELS salects mcre statements for translatien than ACCEL, natably these
‘valving STRINGs and SIMNGLEZ and DQUSLE Jata-types. ACCELZ alsa translatss
r2ferences ta array elements (even when the array has dynamic bcunds), and it translates
mare functicns than ACCZL and ACCELZ.
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ACCSLISUPPLIED ON TAPE

C A

If you have purchased ACCEL3 on diskette, skup the next four sections, -~ -

The tace ‘supplied is self-relocating. This gives you the freedom-to load the compiler
anywhere in memory you please. It alsa provides the freedaom ta make mistakes, so please
check all address arithmetic carefully. Tou need only perform the installation aperation
cnca, and then you can take ycur awn back-up copies an tape or disk, far subsequent 9xrect

loading.

For both Model I and Maodel IIT you must load the tape supplied under Level2 (not DISK
BASIC) using the SYSTEM command, and at the low cassette data rate. (On Madel III specify
L at bring-up). It will load itself at locations 13944 and up, and then, under ycur cantrol,
will relacate itself to any chosen locatian above this. The compiler will not run crrectly
unless it i3 loaded in PROTECTED memory. Depending on how much RAM you have, and on
what other machine-languaga programs you want resident, decide where ycu want ta locate
it. The table overleaf gives addresses that are suitable if ycu want to load the compiler as
high in memary as possible. For the main text, we will assume as an examgple that ACCELZis’
loaded cn a 32X machine. In this case yocur answer to the initial MEMORY SIZE?T question
will be calculated as follaws-

49152 (Upper limit of memary on a 32X machine)
-S432  (Size of ACCEL3 campiler)

43520 = "SA", starting address of the —mpiler.

- s -

1) Cn Video Genie (PMC-280) you dcn’t get the MEMCRY SIZET grompt. However, cn pawer uc
the machine gives yocu the cpgcriunity to enter a numcer after the first READT?. Thas is
exactly the same numoer referred tc as "SA" in these examples.

2) If you are ghing ta use TSAVE tc make 2ither a *ace backup copy of ACCELS, or
the ccmeiled srogram, then allow a further S1Z bytes of protected memcry, i.e. 52t SA=430C8
instead.

I
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TABL

CF USEFUL MEMORY ADDRESSES

s

- Tha first table qives values of addresses ycu can usa in arder *g locate ACCEL2 as migh in
your machine as gassible, lassuming you have na other mnachine-cade prcgrams aocve it).

16K X 1
r 12767 19151 65539 Top-of rerory adiress ' -
7124 3520 9904 Start of ACEL3, ard €4 ST ‘
L 25424 12008 ST Y STCE, (leavirg S12 Sytes ’cr TSAVE)
T136-32767 4352049151 29904-45525 t~CP rarge to save ~CCEL3
T124-28671 133204508 990451429 furetire rostires
—
This second table gives address ranges you can usa when campiling programs %o sall on a
smaller machine. ACCELS has a run-time csmpcnent 3F 2nly 1524 Bvtes, and this tabla shcws
— . c P :
¥ou hcw to ensure that cnly the minimum amount of ACCEL2 resides in the end-usar’s
smaller memary.
-
~
—~ 18K krad Tarcet machire size
21232-24843 37516-53247 | *CTEL3 3ddress rarqe, an vour sachire
— NIR-ITY 75169151 | fun-time routires, in ard—user’s sachire
P LOADING THE TAFT 3UPSLIZSD
— 1. MEARY ST 43520 fenter) {cr vour valie 2 "SA"),
RFOTD SHACK LOVEL [T ZASIC
REAOY
— Y SISTEM {erter)
3) © {83 lenter)
1) Tape loads...
— ) 7/ (enter)
5) TARGET OR? lenter) (or aray chosen protectad sodress).
C REDY
/\
Mates.,
— 1) The taoe loading oraocess at step 4 is a standard ccre-image ‘aoe lcad, and is subject o

the usual variab:lity on volume, head alignment, 2tc. A pair of astarisks will Slink an *he
display. If na astarisks apoear, ar :f a C is displaved, *hen thers has Seen a loading 2rror,

P Retry frcm sten 2 with a different valume serting. (Sauthern Scrtwara tapes are recarced it
a lower volume than is generally common, sinca this Jives a wider tolerancz to fluctuations).
Two capies are supplied cn the tape, in case cne gets damaged. Damage is almost invariacly

—~ due to =2i1ther a tape Wink {a tiny fald in the tape) ar to recorcad ncisa, causad ay
RESETTING the Dmputar in the middle af 3 tace load. (Always stco the cassatte player
tefare hitting RESET aon 1 bad load).
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7~ 2) Steo b lets you relocate the compiler anywhere in grotected memary. If you just hit enter,

then it relccates to SA, the answer to the MEMCRY SIZE questicn. 1§ you have other

% machine—code programs you want ta hald concurrently in memary, then you may wish 10
s respond with a value different fram SA.

3) On Video Genie, for (enter) read NEW LINE key.

4) Some other praducts, e.g. the EXATRON stringy fleppy, actually modify the PROTECTZD
: MEMORY value, While nat causing an error this can be very ccnfusing, since it cculd cause
r ACCEL3 to relocate to a different address than ycu expect. If in doubt use an exphct

target address at step &

—
SAVING A BACK-UP

P
You can now save your own, fixed-location back-up copy of ACCEL2. This can te on tape,
disk, or wafer. It will be shorter than the original file, but more important, it will load

— under either Level 2 or DISK BASIC, and it will load directly at its final lacaticn, without
corrupting location 18944 and up. The loading process can alsa automatically activate the
compiler. .

o

_ A) Backup cn tape.

— Ta prepare a care image tape, an Lavel 2 or DISK BASIC, you will need aither the Scuthern
Software utility TSAVE, or TRS TBUG. TSAVE is recommended, tecause it allows vcu to
work in decimal, not HEX, and to check tin2 saved tape. In this example the memary range

— ycu need to save is 13520 %o 421351
Using TSAVE, respend as follaws:

—

FILOWIE? SACAP (enter) (or wour own file nare)
— RENGS? 42579,491S1 (enter)
RNGE? (enter)
START? 43520 (enter) (start address, to activate coreiler)
— R (enter) A
Tspe records...
Repasition, rd twe C, o chect ‘ave.

/\

This “ape can be relcaded Dyi
L
— YT {enter)
1 0P (erter) (or vour own filerare)
Tepe 10335,
— 1/ {enter! (ICCD] is row sctivated, see later)
RE0Y :
—
Note. Cn Model 117, cncer DISK ZASIC, the SYSTEZM command dces nct “uncticn carractly. in
@sfect you cannot icad SYSTZM taces while 1n DISK EASIC.

— . .

—

saucey T

-

i,

g 1 0000 8800000 800s00cssenanamesacEcamna=

g Tttt
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3) Backup on Disk.

Go into TRSLCCS (or NEAWDQOS, etc,) from Lavel 2 3y hitting RESET, {This will not destray the
stored image of the compiler).
Type DUMP ACCEL3/CIM (START=43520,E

HD=49151,TRA=43520) i.2. SA 0 SA + length af
ACCEL3. (For Mcdel ITI, these addresses

Must be canverted to hex).

This file can be reloaded under TRSDOS By typing LOAD ACCEL2/CIM. When a4 enter
Disk BASIC after loading ACCEL2/CIM set MEMORY SIZE ta 33520, or o your value af SA.
See also later section an LOADING THE COMFILER TROM DISK,

C) Backup on Wafer.(EXATRON Stringy Floppy commands assumed).

The address to save is 332520, with length S632, and with autostart 33520. Secaysa 313520 is
not regresentable as an INTEGER, you will have ta type it :n modulo L3334, 1.2, as -22915.

So type GSAVEnN,-220154,5632,-2201%

This can be reloaded (under Lavel 2 or DISK BASIC) by Q@LOADn

ITIIEEEZII)
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' ACCELZ SUPFLIED ON DISKETTE

: / ACCELZ is supplied on disk in relocatable format. You must use the disk appropriate to your

: system, i.e. Model I (including Video Genie), or Mcdel III. If you have received the wrong

’, one, return it immediately for a replacement. The final relccated grogram is the same on all

10 machines, it is anly the disk format that differs. Once installed, you can COMNVERT the
saved file from Model I to Model III, but you cannat CONVERT the product disk. If you have
been supplied with a double-sided disk, then the Macdel I format is on the frant (the labelled

e side), while the Madel III farmat is on the back. N

_ 1)Put the ACCELZ disk in drive 0.
2)Press the RESET button (i.e. BOOT the system).

a 3)The COPYRIGHT notice will appear. Press “ENTER" ta install ACCEL3.

- 4)Answer the address relocation question. To load ACCEL2 at the highest suitahle address

’ on your system, simply hit ENTER. You need aonly bother with an explicit address if you
have other machine-language routines you want to have loaded at the same time as ACCELZ,

— or if you are preparing programs campiled under ACCZL2 to run on a system with a smaller

- memary size than yours.
-~ ?

— S)Note down the address at which the computer says ACTELZ is lcaded. Use this as
MEMORY SIZE under BASIC.

— 4)Remave the ACCZL3 disk and place in drive 0 your awn system disk., Use a TRSDCS disk
for preferenca. The installaticn prccess will wark cn TRSECS and scme, but not necassar:ly
all other OCS’s.

- - - -
7iPress ZMTER. (Do nat REZCCT"

o~ 8)The svstem will ncw appear ta RESCOT, i.a. the operating systam will lcad. If ycu have an
AUTO ommand in erfect, this will be cdisplayed cn the screen, but it will NCT have teen
executed.

—

AN mmeme m ey

NA DUMP ccmmand will be executad and the ralocated mre-:mage rile, named AaCJZL3ATIM,
will be CUMPed cn ycur systam cdisk. The size will be sligntly smallar than S¢C2, wrich is a
— published upper Limit,

C . 10)The DUMP ccmmand has an inccmoatible format on many ceerating systisms, e€.3.
— DCSFLUS. If DUM?P fails at this pcint, or your cperating system is incompatible witn

~

TRECCS and 2UMP fails ta appear, simely type the CUMPE ccmmand a2y hang, using the
correct addrass formats. altermatively, do the DUMP 3on to 3 TRSCCS 2isk, and then CCTPY
— or CCNVZIRT the file tg your ZCSFLUS or NEWDTCEEO disk, atc.

)
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ye LOADING THE COMPILER FROM CISK

" To use ACCEL2 cn future reboots, you can type LOAD ACCEL2/CIM under TRSDCS (or
NEWDQS, etc.) and then enter DISK BASIC in the narmal way. specfying MEMCRY SIZE g
»r~ protect ACCELZ. Cnce 1n DISK SASIC you will have to activate the compiler, by dranching *a
its first lacation, ss described later. althcugn the cumped file, ACCZL3/CIM, specfied a
TRAnsfer address, 1t’s na good executing this branch under DOS !by using the file as a

,—~ command). When you enter BASIC the compuar would Get deactivated. Unfcrtunataly, loading -
- the compiler under CQS has the danger that the invacatien af BASIC 1tsalf Mmay czrrupt Migh
memary, destraying what you've just loaded. TRSDOS an Model [ carrupts the top &4 Sytes,
-~ while TRSDQOS on Madel IIT is even warse, The DO ccmmand, 1f used, 2ndangers the Tcp SCO
bytes, but also there 1s a chanca that if the timer interrupt fires while BASIC is serting up

its stack, then even lower bytes may be carruptad. And af curse other DOS’s may have
»~— their awn quirks.

1) If cn TRSDQS, an Mocel I, always leave the tcp 54 bytes unused. LOAD the z=mpiler
~— wunder DQS, enter 2ASIC, and then activata it Jy dranching to its first location.

2) If en TRSEQS, cn Model III, da not risk lcacing under DOS. Instead enter 2ASIC fsetting

7~ the correct protected memcry address) and then load the compiler by CMD "I","ACCEL2/CIM"
- ~hich loads and branches to the compiler’s first locaticn, thus activating it autcmat:cally,

ACTIVATIMG THE COMPTLER

»— Tou've got to this point in the scenaric arter First installing ACCELS from a 3cutnern
Sortware *ape cr J:sk, and YOuU May have mace ycur own backup Cpy on tape, disk, cr warfer,
[f you are starting frcm scratch after a renoct, then, given a backup on tage, Mccel I Cisk,

7~ or wafer, you shculd get inta 3ASIC first, with memory rrectly orctectad, (either Lavel 2
3ASIC or DISX 2ASIC). Maow load your backip and ‘the compilar will he avtematically
activated because!

l) Frem tape, / (enter) after tane load branches ta the START address.
J) From disk CMD *I","ACCSL2/CIM" Sranches to the TRAnsfer addrass.
/" 3) Frcm warer QLOACNH Branches ta the autcstart address.

Alternatively ycu may bte renning directly from the arcduct tage, i.a. ycu loaded the ‘age
7 under Lavel 2, and you now want to ccmpile the samale pragram. Cr, you may have lcaded
v }CCEL3/CIM from disk under 5OS on Mcdel I, and you have now antered DISK 2ASIC. In

oth these cases you must first "activate” the compiler by branching to its firstc lccaticn,
7~ Type :

5 SYSTEH (enter)
7 /43520 (or vour valie a7 SA)
E0Y

—
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— .
CREATING A SAMPLE PROGEAM

/[” Despite the triviality of the fallowing example, it does illustrate most of the mechanics of
compiling a program, and of saving the compiled program.

r'\

10 ‘SAPLE
20 OEFINT I-J :
a 30 FOR I=1 TO 1000:NEXT ' -
40 A$ = AS + 1"
S0 PRINT J; as;
- 60424+t
70 IF &S THEN 28
80 STOP

P

P List the program, check it, run it, and change it, if necassary. Once you have compiled it you
will no langer be able to EDIT it. So SAVE it on tape, or disk.

s COMPTLING THE SAMPLE PROGEAM

-~ -

- Once ACCELZ is activated you can execute its builtin commands which are BASIC keywards,
preceded by a slash (/). (Under NEWDQSSO0 or DOSPLUS, precede the slash by a blank). To
compile, type:

/FIX (enter) (i.e, FIX srogram 1n nachire—cde)

— ACTT1 3 (CY COPYRIGAT SOUTHERN SOFTWARE 1982
115 98 14t (These ‘hree values are the charqirq program site)
ey

—

/\

—

C)

—

8
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~— Use 3f the ward TIX :3 :ntended :a remind you that ycur EASIC pragrun has now Heen

irreversidly convertad ta machine-csde. Tau cant EDIT it 1n iny wdy. 3t sou can LIST :t,
Shown in cocmparison with the criginal, 1t will laok like this:

s
Eefore Coreilation Corp1lad by ACCRLD
— 10 "SNHLE 1
20 CEFINT I-4 20 CEFINTI-J!
30 FOR I=1 TO 1000:MXT :
—~ 10 A3 = A8 ¢ xv i
' S0 FRINT J; A
MJd=J+1
' 73 TF XS THEN 30
80 SToP 80 SToP
- Notas.

1) Lines in the program that have been converted ‘a machine-ccde do not aopeaar n the
e

listing. (The actual machine—cade 1tself fallows the dangling !, Sut 13 urprintanle),

) I and T were defined as INTEGERSs in line 20, and as a result the machine-<cce ¢

cSmplied
- by ACCELZ will be much faster than if they had been float vanahles (SINGLE aor dcyzr=s,
\
3) ACCEL2 compiles line 40, the STRING assignment, althcugh ACCZL weuld not.
—
4 DEFINT, and STCOP were not campiled, but the run-time znvircnment is smart_encugh ‘s
2nsure that the BASIC interpreter is passed control for these statements, and *Nar i-s
- understanding af any variables they rerer to is the same as ‘hat =of *he zompiled =ae.
- JUNNING TEE COMPILED 2SCCRAM
& AN {erifer)
11! x?ox3 oox § ooxxx (program runs)
- EREX IN 30
RE0Y

A sacand RUN will rerun the program. GOTO 10 or GOTO 20 will resnter the aragram

( without resetting J to 0 or AS to null, GOTO 30, or a reference to any cf the lines that have

- / disappeared will result in an UNDETINED LINE NUMSER message, BUN 1t again, but hit

SREAX to intarrupt the prcgram defare cempleticn. Nate that his *Arows ycu into READT,

without the BREAX IN N message. Type ?IiJ}AS tao interrcgate the current values of the

. variables. CONT will not work after 2RZAXK. In a larger program the 2REAK key may

' arbitrarily *take" in a compiled line, or in an interpreted iine, In the latter case, CONT will

wark, In 21ther case the vanable values ira -orrec. Type 5=2, and then GOTO 10 to restars

B execution, with a modified vaiue of J. Turn trace an by typing TRCN, and rerun the program.
Cnly the uncompiled lines are traced. Tum trace off again with TRCFF.

= Once you have compiled a pragram, you can no lenger use the cammands EDIT, AUTO,
DELETE, NAME (renumber), ar MERGE. This is because the machine-code in the ccmpiled

. lines may cantain bytes that are treated as ccntrol codes by the interpretar. S0 usa of thesa

_ commands may cause an infinite loop, ar a machine repagt. To get the machine back ta its
nermal, editable state, you must use NEW ar CLOAD, ar in DISX SASIC, LOAD aor RUX
“program-name". All af these destray the compiled Arcgram.

il
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A SATING THE COMPILED PECGRAM

A) On-tape:
1)Type CSAVE “A" (or any ather file name).
— 2)Rewind the tape, and check 1t with CLOAD?

2)Type CLOAD, and RUN to reload, now, or at a later date.

—
Notes.
— To CSAVE or CLOAD a compiled program, ACCEL3 must be active. Otherwise the results
will be unpredictabie.
— 2)You can CSAVE or CLCAD an uncompiled program, with ACCEL3 active, without any
restricticns. :
— 3)You must have exactly the same environment in effect when you reload a compiled
o program, as when, you saved it, ACCEL2 must be in the same nlace, you must be running
under the same operating system (TRSDOS, NEWDOS, Level2, etod), and you must have
— spedfied the same number of disk I1/Q buffers.
, B)Cn disk:
Yl
{)Type SAVE "FROG" (cr any ather FILISPEC),
— DType LOAD "FRCG" o reload.
3)Type RUY "FRCC" to lead and run.
—~ .
Nctas.
— D7cu must have ACCELZ active *c SAVE or LOAD a =mp:lea grcgram.
272U must nave =xactly the same anvircnment in 2ffect when vcu relcad a program, as when
- yCu saved 1t, ACCTELZ must te in the same placa, ycu must te running uncer the same
Cperating system (TRSCCS, NZWECS, 2%¢c.), and you must have specsied the same number of
( disk [,'C Surfers,
e o
2)File errcr hancling is dcne Dy the operatiing system, which may produce messages, 2.g,
FILE NCT FCUND.
-
NThe scurca file of a prcgram, and “he SAVE4 ccmoiled program are twa very different
things. It’s 2asy to inadvertently SAVE a czmo:led Qrocram wusing the same name as <-e
- seurca. IF vou 4o this, your scurce is lost for ever. As a discpline, usa "ERCG/SAS" far the

sourca file, and *FRCG/ACZ" for the compiled file,

i



FENRY 48, , | |

JRCM AND SYSTEM CODE. - This includes the 13X ROM supplied with
wur aachine, the display and kewboard memory—mapped 1/0,
—systen contral blocks, and the Disk Operating System, if used.
e wwper xddress lies betueen 17000  (under Levell) and 28000
funder TRSD0S, Jdepending on nurber of L0 huffers).
—
- NBASIC PROGRAM. The program  is compiled inmplace by ACCEL].
Cepending on the number of comments and blanks, wou nay find
—~ that wour program either agands during  coreilation, or
contracts. M a2xpansion is the norn.

— SCALRS. This is a3 table of ron-array variables, including
the names of the variadles, their ‘wes, and their values
{except STRING values). For an unccreiled program, the SCALARS

— are destroved by RN or CLESR, snd then rebuilt incrementally,
as used. 3ut compilation builds this table permanently, and
corp1les references o it. This area effectively becormes 3 part

~~ of the program, and it is saved on tpe or disk, when the

- ~ogram is saved.

7~ DARAYS, This is a t3ole of array variables, 3nd 1t is built
incrementally Soth Dy the interpreter and the rum-time routines
in L0323, ut TZL3 remerbers he adcress of each array,

7~ 3fter the first reference ‘o it.

SIFREE PACE. This 1s what’s left Ddetween the ‘'cp of the

77 arravs, and the battca af ‘he stack. mhen ‘they meet, QUT OF
MACGRY resulls. Note that ccreiled code nay f3il o diagnose
T oF ‘E“(RY correctiv,.

3)STACX. This is used.'or axpression ‘tesporary results, for
calls within the runriime routines, for FIR-EXT 3nd for

7 GOSBETURN. T™he corpiled code gererally wuses lass stack than
‘he intarpreter, alithough neither uses 3 great 3mount.

T 7ISTRING SPACE. This is where string values go. It's ‘the same

size (the valve set by CLEAR N) in either 3 coreiled or an

( .nterpreted program. However its use is nat icentical, and

7 AMCAL3 will generally reduce the frequency at which garbage
callection is necessary when strings of equal length are used.

77 J)RUN-TIME RCUTINES. These must bDe in protected memory, 3nd
they nmust De in the same place when wou attempt to load and
rerun 3 oeeiled program, since the progrim Contains direct
references ta ‘his code, If wou sell or give w3y coeeiled
proqrams to 3 third party, vou wst.iraclude these routines.

9)COUPILE-TDE ROUTDES. These routines convert the BASIC
staterents into machine—code. They are not necessary at
rumr-tise, snd indeed =must not De sold ar qiven 'a any third
party, If vou compile 3 pregram on 3 8K machine o rvn on 3
18K or S =achine, then wou shculd arrange that these routines
lie just sbove 37743 and 19152 respectively. This will maxisise
*he cpace 3vailaole ‘o the rurning program.

LW
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MORE ON CCMPILER ACTIVATION

s
. The TRS-80 Level2 ccde in ROM provides a table af transfer éddresses through which flow
passas at certain key paints in executien. ACCEL3 uses 2 of these to get ccntrol in the

- follawing situations:

4 1) At the beqirnirq of execution of each program statement. A

' 2) At the beqirnirg of execution of each direct commard.

_ J) After execution of RN, MEN, OLEAR, LOAD, and END.

—~ When you branch to the starting address of ACCEL3 i1t enables these traps by putting 1ts
own addresses in the transfer slots. Because ACCEL3 then gets control on each command or
statement, it 1s able to support new commands of its own, which it chooses to distinguish

. with a / prefix. Many other products use a similar technique, ACCEL2 attempts to mexist

’ with these products by preserving the original transfer address, during activaticn, and
branching to it, when it has finished its own wark. Other products ycu may want to use 1n

— npncticn with ACCEL3 may nat be so kind, but may simply overwrite th_ ar.q:nal transfer
address with their own, thus *disabling” any other procduct playing the same trick. If you

< encounter this prcblem, salve it by activating ACCEL3 last. -

- Inadvertent reactivaticn is ignored by the compiler. However, once a switch has been
enabled, it would be a disaster if the compiler were destrcyed in memcry while the switch

P was still active. So ACCEL2 supports a command, /RESTORE, which will resat the transfer
values to their original values, i.e. will deactivate 1tself. Use this befcre ycu overwrite
ACCIZII3 with another prcgram. Qtherwise you can leave it active indefinitely. You can

— switch back 1inta TRSCQS, and then re-enter SASIC withcut destreying ACCELS. Hawever
you will have tc reactivate it, even if you use BASIC # to preserve a compiled cr unccmpiled
program. Tcu can alsc lcad the core-image of ACCZL2 fram within BASIC, if ycu are running

— unger NEWLCS cr Mcce!l III TRSDGS, provided it loads into prctectad memory.

At run-time ACCELS determines whether or not the resident program is ccmoiled by lcokang
— fcr a first line consisting only of a single colon (). S0 no source srogram may start in this
way. when ACCZILZ jets cntrol at the beginning of a EASIC statement, the decsicn to
execute in-iine czde, rather than to leave a statement ta the interpreter is based cn

— detacticn of a calcn, follcwed by line-end. Cnc@ ACCEL2 has made the switch tc in-iine
‘ coce, this code runs uninterpreted through one or mcre statements ar lines, until the next
( unccmeilec statement s encountered. INTEZGER cperaticns, GCTC, GTSUR, and RETURN are
— therercre uninterruptatie, excaept by rebcat. However, non-integer assign, NEXT, array

referencing, SET, RESET. SCINT, and PRINT, all contain a “fast” test for the BREAXL xey.
—_—

Th1s throws executicn back ta READY, and the program s nct ZONTinuable. This trap is nct

— arfected tv ZRZAKX aisatle,s and if you want to suoprass it, then you snculd SCKE bvta SA+T

with a RETURIN instruction (X'CSY, decmal 201), where SA is the Starting Address cf

A
AaCC=a.
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CHATNING PRCGRAMS FROM DISK

ACCEL2 allows you to chain programs together, i.e. ta proceed through a seguence of

routines, each-invaking the next from disk, and deing overlaid by it. (It dces not suppart the
~ NEWDQOS20 agptian which preserves variable values arcss RUMN). The chained programs may
be 21ther compiled ar interpreted, ar a mixture., You will need to debug these segments 1n an
arbitrary arder, ccmpiling 2ach ane after 1t 1s checked out, and you will not want to change
the chaining program, when the program 1t chains to is compiled.

The best way to achieve this is as follows. Adopt the convention that source programs are
named e.g. PRCG1/3AS, while the compiled version aof the same praogram is PRCGL/ACC.
Since you want your final set-up ta run comgiled, use RUN *PROG1/ACC* et-. anywhere a
chaining statement appears in a prcgram. While debugging, simply stare a dcuble cpy aof
T each source program, one as BAS and one as ACC. So imtially the whole systam runs

cnccmoiled. Now, when PRCGI is debugged, save its cocmoiled versicn aver *he tcp of

PRCGL/ACC. Tour tctal system will run 1s a mixture of czmpiled and unczmpilad routines,

- while ycu gradually check cut and ccmpile the varicus sect:ons. '
o SELLING CCMPILED PRCCGRAMS
o
Cne of the major attracticns of a 3ASIC ccmpiler is that it 2nables ycu ta write TASIC

- proegrams for sale which, with care and tuning, can be comparahle in perfcrmance with

machine-ccde programs. Secandly, and no less imgortant, a ccmpiled prcgram is very
) difficclt to steal. It can be ccpied, of course, since any file can Ye -zpiad byta for byte, Sut

v it cannct be mcdifiad, 2xcept By the gwner of the ariginal scure SASIC. And of caurse ycu
dent have ta release Yhis when ycu sell a ccmpilad arogram.

- Althcugh tace is an urgcpular mecdium, it has a number af very significant acdvantages,
Cassatias ara very chean, and therefare 2xpandabla cr reclacsahle. They ar2 smail and lignt
tS posty and will swrvive viclant haraling, unlike diskettas which need a ict of protachica.

Vs - . —_ b i Eepmeme P - .
Finally the TRS-30 sutiit in SYSTEM zmmand is zart cf ICM, and therafare ccnsistent on

I machinas, and .t is cowerful 2nough to load any rumcer of cora-image segments directly
ntc RAM, witheut restriction,

—

So :f ycou Zan ship Sn ‘tace, d0 50, To srcduce a salf-contained tace ycu nave o save the
three addr=ss ranges

—

} 3) Cantrol storsce, fircludirq prearam size, remory size, atc).

’ J) The program itsel?, ircludirq its dictiorary of scalsr (rom-array) varizhles.

¢) The LTI ruertime routires «0ich interfice e rurnirg program Lo interpretive FASIC.
—

i



To save these ranges you wxll need Southern Softwares TSAVE utility (TSUG :s not
/(*}: satisfactory). Relocate TSAVE in a separate area of protected memary, or better, prepare an
absolute-address copy which will load on top of the compile-time routines, after
compilation is complete. Invoke TSAVE and give the following responses-

—
FILENAE? MYFROG .
e RANGE? 14512, 16843 {save control storage) -
' RANGE? 165484,18635¢  (save the coreiled progran)
RANGZ? 43529, 45055 (save the run-time routires, i.e. SA to SA1S34)
—~ RANGE? (erter) ‘
STIRT? 4481 (Gurwry start address)
R (record)
—
Notes.
~ ~ DLocations 16512 to 16243 contain contral infarmation such as program start and end

addresses, dictionary size, MEMORY SIZE, etc. So when the tape is reloaded MEMORY SIZE
is automatically set to what i1t was when the tape was saved. Alsa, ACCELZ is automat: cally
- ‘ activated.

~ ! :
21163481 ta 16635t means save the range defined by the values contained in these locaticns.
- This includes the program itself, and its dictionary of scalar variables, but not the array
variables.
—

3)To run the cmpiled prcgram you must have the ACCEL2 run-time rcutines availanle, and
in the same plac= as when the praogram was compiled. These routines cnstitute the first
1536 bytes of ACCEL2. Sa the values in this third range depend on where ycu crig:rally
- dedced ta.load the comgiler.

$)If you want the final pragram to run on a smaller machine *han ycurs, then ycu snculd

<@ arrarge that'the 1336 bytes of run—time routines fall just within that smaller memary. See
the earlier table,

- S)Cn 7ideo Cenie, usa the ESCATE xey for upward arrow.

—

WAhether cn tape cor disk, do NCT save the whole of ACCSLZ, cr ycu will be regardez zs
( infringing the zopyright. aAlse, ycu must Ggive an acknowlecgement in your prcgram
. decumentaticn ’hat it was czompiled by Scuthern Scftware’s ACCEL, ACCEL2, or ACZZLZ.

o
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HEWDQS) will anly save a single cont:guous zare :mage, and 1t cannot save any ringe Selaw
AIEX'7000%. These twa restrictions make 1t more difficult to sell a campiled prcgram is a
s1ngle file an disk. What you must do instead is to SAVE the compiled pregram as Jesaribed
earlier, as a single file, "PROG/ACC" say, and alsa to DUMP cn the sale diskette the
core-image of the run-time component of ACCEL3, as i separate file, LOADER/CIM, say.
(Again, do not save the wrcle campiler). This ore image 1s the first 1S4 bytes cr wherever
you have located ACCELS,
- .
As an example suppose you want to sell a program "PRCG/ACC® to run on a '4X machine -
(although ycu have a 32X machine). The full sequence is as follaws:

Cn disk the situaticn is nct so simple. The DUMP rcutine pravided under TRSDCS :or

1) The required lccation for ACCEL3 is 22763-1536 = 31232, Under Lavel? sat this as
MEMQORTY SIIE, load the ariginal salf-relacating versicn of ACCEL2, and lccate it ar 31~

21222,
~
2) Return to TRSLCCS and DUMP this version of ACCEL2 as a core-image file for ycur gwn
usa.
—~

3) Enter DISK BASIC setting the NUMBER CF FILES ta whataver will b2 reguirad hy
PRQOG/ACC, and the MEMORY SIIE to 21232 aga:n.
.
) LOAD the scurce for PROG/BAS, compile it, and then SAVE the ccmpiled program as
PRCG/ACC as desatbed earlier, but anto a new master disk,
—
3) Return to TREDCS and DUMP the run-time campcnent of ACCELZ (just the first 1S26
bytes) on this new master disk, as a file called LOADER/CIM, say. l.a. DUMP LCADER/CIM
»~~ (START=31232,END=32757). Use Hex addresses an Madel 17,

5) This master disi will now contain two files PRCG/ACC and LOADER/CIM, act the full
r— core-image of ACCELS, TRS BACKUP is ncw a nvenient way af making czpies of this disk
fcr sale.

4 * .
7~ Tour cperating instructicns must ncw include the fallowing directicns tc the a2nd-user,
(Alternatively, ycu can autcmate the procedura with the use of Scuthern Scftwara’s
Czmmand-List prccessar, £LZ0).
r—
1) From TRSTCS load the run-time rcutines by LOAD LCADER/CIM,

7~ 2) Enter DISK 2ASIC setting NUMEER OF FILES to N (the number ycu used 2arlier) ind
(‘4EMORY SIIE to 31232,

7~ 3) Activate the lcader by S7STEM (enter) and #° /31232 (or DEFUSR under Mcdel III)

4) Run the compiled program by RUN “FRCG/ACC".

Cautions:

Tou may want ta provide different instructions ror Madel III users, 2.3, to load and ictivate
LOADER/CIM from within BASIC using CM4D"I". Alsa, depending aon which cperating systam

your and user will have, ycu may need ta leave 2.g. 64 bytas free at the top of memary, to
avoid averwriting.

S
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. EXECUTICN PERFORMANC

The aim of us’ing""a compiler is to improve executicn speed. But the compiler cannot do better
than the machin& on which the pregram runs. The 230 CPY chip 1s remarkably cheap, relianle,
and fast, but it lacks many cammcn operaticns (such as multiply and divide). These have o
be axecuted via calls to ROM routines which provide the required function {e.g. multiply by
succassive additions), ang this is of cocurse relatively slow. The complex table at the end of
this section is a quide ta what features can be improved by compilation, and by haw much. It
remains one of the programmer’s tasks unfortunately), to match the requirements af the
problem to the capabilities of the underlying computing system. The extra effort needed to
optimise performance could be thought of as a farm of machine-cade pragramming. It can
produce results cmparable in performance with real assembler language coding, but it is
incomparably aasier, because debugging is in BASIC, using PRINT statements, TRACE, etc.

The result of compilaticn is a program which is a mixture of EASIC statements and directly
executing 180 machine-code instructions. The 180 can execute dranches and subroutine calls,
and can perform logic and arithmetic lexcluding multigly and divice) cn INTEGERs, but nat
on SINGLE or DOUBLE precdisicn floating—point numbers. Nor can it directly manipulate the
internal form of BASIC strings, although it can move strips cf bytes from cne variable to
another quite effidently. (The difficulty with strings is that their lengths vary
dynamically). Sa ACCEL3 translates many statements tao sequencas of calls to rcutines in
ROM, or to its awn fun-time camponent,

In addition to the actual execution of the program operations, there is the *rescluticn® of
the variable names and line-numbers. Here a mpiler ccmes inta 1ts own. The BASIC
interpreter resalves each name by a sequential search throcugh its dicticnary (table cf
variables), every time the variable is referencad during execution. In contrase the ccmopiler
allocates storage for the variable onee during ccmpilaticn, and then replaces each ccmpiled
referenc2 by a direct machine address, rather than a dicticnary search. Similarly each
reference tc a line number in GOTO or CGCSTB tranclates ta a simple Sranch acddress,
whereas the SASIC intarpreter has to search the Arcgram sequentially from the tcp to find
the target line, ' -

Cne af®ect of 2ASIC's two forms of saquential saarch is that he running time of a grogram
depends cn how large it is. The more variables ycu have in ycur gragram, then the lenger *re
dverage time taken 9 find 2ach cre, and *he mcre lines in ycur arcgram, the longer it tikes
Y0 exacte 2ach GCTO or GCSUE. The speed 3f the ccmpiled ccde, on the cther hand, is
independent cf arcgram size and number cf variacies. This means that 1* is quite impassible
ever 10 make a firm statament abcut relative gerfarmance, sinca YCu cannct say how lcng a
statament such as 4 = 8 + C will take under the interpreter. It denends on c=ntexs. Similar
arsuments apply tc program size befcre and arter compilation. Procgrams may cntan
REMarks an¢ Slanks. 2ASIC names can be any length. Aftsr compilation all these
uncariainties cisaccear - the RSMarks and Slanks are removed (frcm ‘ranslated coda) anc

the variabie anc lire references ire al! two-dyte addresses.

Sc the tacle *hat fcllcws :s :n 2ne 2@nsa very gessimistic, The ©imings were ill Tiken cn the
smallast gregram in which they cculd be measured, i.e. a simple FOR-lcco. There were no
blanks ar remarks :n the sourca, and the names were all two dytes leng. The perfarmance
improvement measured fcr SOTC, far examgle, 1s 216 to 1. In a large grogram this waould he
gven greater, ELt the catch is that this figure may be irrelevant., Secausa the diractly
8XB8CUTiNG cceraticns ar2 s0 fast, they scarcaly contribute to the exacuticn *otal at & 1y ane
rerfaormance Sec-mec ccrinated by these cgeraticns that are nct Tmeiled, e.5. READ, a3y
the cut-of-iine scbr-utires, e.g. Multiciy, ar 5y [,C.
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SFETTD/CPACE Parfarmanca Tabla

Seeq Lroroverent(katio) Operation Space DeqradatianiBytes)
= _
' N 2% & Sm DT M K SR
— 173 3 20 7.3 fssigreent (LET) - - 0 0 0
1.5 3.$ 3.6 1.5 frray Kefererce (1-dia) 13 13 13 13 -
3. 1.8 3.0 3.4 Array Refererce (2-din) 12 12 12 12
— o) 1.8 1.6 0, (R % 7 7
3 24 1.6 8.6 Compare (=) k| 1 18 3
74 1.8 1.4 3.4 /dd, Concaterate (+) 1 5 Iy 2
— 18 1.8 1.3 Swtract (-) 4 5 6
1.5 1.5 1.1 multiply (1) [ [ Iy
1.:8 1.17 1.92 Divice (/) [ $ 5
— 77 ] 84 2.3 Constant Refererce 8 8 3 3
7.1 1.9 FOR-EXT & 3
1 5.8 4.3 FOKE -1 S S
— 10 1.5 3.4 ET, RESET -1 5 S
« 7 4.4 33 8.1 IF THEN OS2 3 9 ? 3
' 3 1.3 3.5 N evpression GJTO -2 ] 9
—~ <0 3.8 S.1 N a»pression GOSUB (] k] 3
1.2 1.0 1.3 1.2 FRONT simple—varisdle -1 -1 -1 -1
5 S.0 3.7 T S 11 11
—
Flow of Cantrol -
— fal) &0 -7
74 COSLE/RETURN ) -10
—~ - . ' Funcliors
inf inf inf inf W&PTR -3 -3 -3 -3
— 5.2 1.9 1.7 FOINT 3 9 ?
3 2.3 20 I, 4 S 3 8
19 2.3 24 2334 0 3 3
—
( Strirq Functiors
— < #SC 3
=3 LN )
4.3 L7 1
- 17 KIGHT$ 1
8.4 s 2
S CRs ]
- % oI J
16 s ]
74 oS )
a = WSS )
S.4 o0 :
16 o 40} 3
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Disclaimers- ]
/\§ 1) Absolutely no commitment is miplied by *hese figures. They are subject tc all sarts cf
variability. E.g.-the time to reference a ccnstant depends an the actual value of the
constant.” : :
2) Speed ratios for STRING operaticns depend on the lengths of the strings, whether tre
string is a program ccnstant (a literall, whether the receiving string is the same length as

- the saurce string, etc. In measurement 4-byte strings were usad. .

3) Use of "inf" '(inFihity)> in the table means that the ratio could not be measured
7 meaningfully. In a compiled program, the reference to VARPTR(X) is faster than the
reference to X. ,

= 4) Negative numbers in the space table mean that the compiled code occupied less space than
the original, These numbers are basad on the assumption that one statement per line is
used. GOTOS000 ocaupies 10 bytes in BASIC (S for the line overhead, ! for the GOTQ

e keyword, and 4 faor the line number). In compiled code this becomes a single 3-hyte
instruction, ‘
s S) When a pgrogram is cmpiled there is a one-time overhead of abcut 20 bytes. So small
N programes will appear pessimistic, compared with the table. Also scalar variables become
"part" af the progl‘am when it is compiled, so use of ?MEM immediately after ccmpilation
- will give apparently pessimistic results.

6) ACCELZ is very different trom ACCEL and ACCEL2 in its treatment of both lines and
expressicns. Eecause of the difficulty of taking meaningful measurements, the large ratics
shculd not be read literally, except to note that they are “large". Significant cifferencas
between ACCEL2 and ACCEL2 are that FOR-NEXT and l-dim array referencas are slower,
while IF TZEN ELSE, OUT, INF, SINGLE anc CTCUELE assignment and the string caonversien
funciicns (CVS etc.) are fastar.

3
>

Trhese examples illustrate spedfic advantages that can be achieved by czroilaticn. The
first prcgram aliows ycu to groduce musical nctes from a BASIC prcgram via the taoce cutput
port. in its unccmpiied form the pregram runs sc slcwly that the wavesorm generated scuncs
like a series of blips, much !itke a Ceiger-counter, Cempiled, a tcp ncte of two cctaves ibove
( midcle C (1023 cycles) is 2asily achieved.

The secand example is much mare werthwhile. Every husiness application invclves scme
cdegree of validaticn of the keyed input. This validation has to meet twa contiicting
requirements. First, it must diagnose any cetectahle errars immediately, and regquest ‘he
ccerator tc rekey. Secznd, althcugh this validation ccde may be quite complex. it must nct
be so siow that it causes ine loss of any cperator keystrokes. Apart frem introgucng
errcrs. this has the arfect of causing the sperator to stumble, and lose cnfidenca. So :in
this second example we are not lcokung fecr start-to-end speed-ups as the result cf
ccmpilation. Rather, we are lcoking for hetter human factors.

Trese sample programs are included on the tape or disk you reczived frem Southern
Software. Cn tage they will be standard CLOAD files on the reverse ‘nlabelled) sice of the
. tape. On disk the initial boot-up menu will give an acticn ccce to :nstall them cn ycur
system disk. If ather zamples are included, *Nen their running instructions will agpesar as

I,

8
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“ (A) SINGLE-NCTE AUSIC MARER

;~',é;s'he tage cutput 1s port Aumber 2SS, Yzou can
‘statement OUT 255,X where X is a value sent to the part. I7 the least significant bit of X
1s O then the tape signal latch goes laow. If it s 1 then it goes high. So by driving 1t
alternately high and law YOU can generate 1 square wave, The frequency of this wave will
ccntrol the gitch you hear, if you put the signal *hrocugh an audio amplirier. The length of
the nate 1s deaded by how long yau make the lcop. The valume cannot be altered.

darive this from a 3ASIC program 5y the

UThe tape output signal is an the larger grey jack.

. <)A square-wave makes a nasty “electronic” sound. You can imgprove the

sweatness by
putting it through a Grouit with a poar respanse to high frequency, 2.g.

2000 /s maximum.

. 3)The delay values which control the pitch do nat give a unifaorm table, This is because the
Inner loop has a non-linear overhead which itself depends on the fraquency.

__1Cn the Mcdel III the timer is not disabled Sy CMD"T", The timer inrterrupts arocuce 3
crackle, which can Se sliminated by calling a USR rcutine *o disable :nter-upts.

This rcutine
is twao bytes iong, X'F3’ (disahle) and X'C9* (return),

~ 18 "SINGE NOTE MUSIC SMER, (SING TSFE QUTFUT FORT
— 20 DEINT A2

30 OIM P(100),L(100)
*0 "PITCH OF MOTES, FTR 3 OCTMES, 123 T0 1924 C/S AFPROX.
— AC CED OEE F FEGC GE A M 3 C
' 80 "334,268,750, 236,223,298, 196,122,172, 161, 122, 1 44, | 24
73 '13%,126,118,111,104, 97, 0, 3, 78, 73, &3, 53,
— 0N, 5,997,493, 2, %,38, 3,9, 5 6 0
70 FE0 N CMUMBER OF NOTES 70 ALY
100 04TA 33 :
- 110 "THE A PAIR OF. PerILNG E£7ES
129 "PITCH OF NOTE, FIR THIS TUE
130 0ATA 134,104,85,73,43,59,59,43,73,35, 85,73, 194,118, 77,97, 124, 113, 134, {34
— 190 “LOGTH OF NOTE ALATED, DN CUMVERS. MECATIVE AEMNS 657
150 DATA 1.1.’.01;2.1.*.1;1.2.192'1'*olploZolololoI"-o'z
163 7R I=1 TO MIREAD P(I)IMECT ‘PITCES
— 170 FR I={ T0 MISED LD INET ‘LSETIS
- 180 FIR CC=1 TO 2 ‘PLAY 2 MRASES
) 190 FR C=1 T0 ¥ 'PLAY N NOTES
— 200 LL=3:UH=L(C) 'LENGTH CF MOTE, IN QUAMERS
a0 K=1TF UKD THEN &= iU /REST
Z9 I=0iK=P(C) iLHKiMd
— 230 QUT =5,M 'OUTPUT SIGWAL, OCO=HIGH, EVEN=LOW
290 I=I+10:TF 1L THEN 280 'CELAY, TO PRODUCE PTICH
0 LA HCHR-A “SHITCH HAEF TR SIOWAL
— 180 T I<10000 THEN 230 ‘PLAY ONE QUAVER. (CAWGE THIS CONGTANT 710 ALTER €0 F MSID)
TV WALLLTF WA THN 29 ' 20THR WAVR TN 1HTS 0TE?
380 NXT C 'NET NOTE
~ 290 ¥ET CC “MEXT ARASE
300 90

-] of
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() INPUT VALIDATICN

This prcgeam collects a Work Crder speafication for the hypothetical ACME freight
— company. The first input field is a customer actount number, validated for length, for

numerics anly, and against a Madulus~11 check. When this program runs under interpretive

ZASIC, a very fast typist can exit from this fleld and lase the first character of the next
— field by keying the second character hefare the validation completes successfully.

The second field is a twa-character US State code, checked against a table of the 30 -
— possible values. This is a very ccmmon form of validation. Other examples are commadity
' type codes, insurance classifications, tax ccdings, etc. In this case, althcugh an early de
like CAlifarnia causes no problems, a search far e.g. AToming causes a visible delay, and 2
or 3 keystrokes can easily be last from the next field. In effect the cperator must stop and

a wait for validation to complete before keying the next field. Compilation solves this
important human problem, althcugh of course it makes little differenca to the overall
— throughput. '
- ' 14
. 19 'DATA VALTDATIIN EXNSLE - FREZGAT SOUTDG

20 QLESR 1000
~ 30 DEFSTR &, S PEFINT I-H
30 ODM SC{S) 'STATE COCE

-  5p GoaE 10 IMITIALLE
30 CLSIERINT 319, "AC'E FREZGHT COMPANY - MCRK OROER”
_ 70 FEINT 2178, "DNTER CLSTOMER MIERR: "iOR$(30);
» 99 TMUT OLSTND
199 T LON(ESTMOICS THEN PRINT 2970,"CLSTCHER MASER MOT § DISTIS™;CHR3(30) 115010 73
110 OOSH=S -
- 129 FOR I=1 0 S
130 CN=TDS(QUSTNO, T, 1) ,
_ 130 TF OKYIS (R 009" THEN PRINT 070, "NON-AUMEIC JATA DN CSTOHER MREERIGR(20)116010 1
10 MODSUH=AO0SUH+HCI 0N 48 /COFUTE MOTULLS-1L CHECK
160 NECT
_ 171 T 11rNT LTSV 1) S HODSUM THEY SEINT 2079, "CUSTOHR MUEER FAILED MIDULLS SEQCORI120);:63T0 )
130 SATNT 2070,C:R$(30); ‘CLEAR GSCR AESSSCE, T AN
199 SKINT 2236, CNTER CESTDATION (STATED: “;CR3(0);
_ 219 2T STATE
9 FOR 1=t 70 SO
C ~0 TF CTATE=SCAI) THEW GOTO 240 'FOUND TN
h 230 v

~<0 FSTNT 2973, TWALTD STATE CODE";CR$(20) 515510 190
60 SFINT 2970,3R$:30); 'CLESR TRCR ESSiGE, T ANY
- 0 FROM 2333, GNTER STC0S CLASSTLCATIONG ™)
280 DEUT T00S
~00 CRTNT 622,700 F TEST LACE. HIT DNTER 10 RN
306 DEUT CRTT o0
X0 DTTLLECATION
340 FOR =1 70 2D
) D ICiI) UREND N STWIT SIUES
380 T
373 NEUEN
] _ 280 SATA ;L.:-R,;S.CA.EE,C)LC#J.ZC.F'\..G-‘«.FA.ID.IL.IN.ID,KA.KY.LA.:*E..“D..‘A.E‘I..“.T.L"N..“R.i“.T..“B,.‘H.m‘.‘&J.
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PERFORMANCE HINTS

othing the ccmptler can da will speed up [/0 devices - disk, tape, printer, or kevboard. But
or processing Limited by computation the. follawing are goad rules: '

— 1) Always use INTEGER data types whenever possible, since these are the only data
elements the CPU can manipulate directly. You can qualify varisble names with % o make
them INTEGERSs, but better 15 to get into the habit af coding e.g. DEFINT I-P at the head of

~ each prcgram.

2) Because FOR-NEXT processing has to be "defensive”, in terms of handling bacly-behaved
~ loaps, it transpires that a programmed loop (e.g. I=I+1:IF I<100 THEN GOTO n) is very much
faster. Sa it may be worth using such a technique on aritical inner loops. )
~3) Avoid continually procassing DATA with READ statements. Rather, READ the data values

ance into an’ array and prccess from that. This avcids the very ccrsiderable averhead aof

converting the DATA nstants frem character o numeric on avery use,
—

4) There is a well-known execution “hicaip” caused by string space “garbage ccllection”,

(recovery of free space). ACCEL3 dces not affect the actual garbage ollectian process, but
1t does attempt to minimise its frequency of occurrence, by avoiding string space allecation

possible. In particular, if string sizes match in assignment, then a spectacular
improvement may result,
/\

3) Keystroke palling, The key averrun example earlier showed how it was passible fcr

ACCEL3 to substantially imprave *he keying characteristics of a program, by reducng the
rprocassing time between DIFUT statements. However there is one situation where the

ccmpiled program may igpear to behave worsa. Supposa you have a real-time simulation,

such as a game like Space Invaders, where your prcgram continually updates the screen and
r~periadically polls the keyboard, using the INXZTZ$ funcson. If INXZETS is null, you lcco
rcund and perform the nex: update. If this update is hoth icng and fully —moiled, then it is
possible that the player may depress and release a key in between the INXZTS$ palls. In
r—this case the keystrake is lost. Interpretive BASIC reduces the chance of this by polling the
keyboard at the deginning af 2very statement (whether or not 1t asks far input). The cast of
this pall is high - in a graphics test case, putting the poll inta —mpiled —de actually
r—slowed dawn the program Sy a factor of 3. Sa it is omittad frem ccmpilad ccde, but included
in uncompiled statements. (In any case, it’s not a perfect scluticn. interpreted BASIC may
aiso losa keystrakes). If ycu have a ccmgpiled program that you jelieve suffers from this
r—arcblem, then precade some of the compilad statements in the update lccp with a calon (1), to
Q’ﬂrce the poll to take place mcre often.

/
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NCEXPR CPTICNM

‘ACCEL3 swoports a compile-time option which minimises the level of optimsation. Code the
single line- - ’ ™

e REM NOEXFR

in frant of the section where optimisation is ta be minimised. You can turn cptimisation
I back on with:

REM EXFR
—
There are a number of reasons far using REM NOEXFR in front of part of a pragram!
— DIF that section contains extended non—‘randy’ language, then this may be a way of having it
execute successfully,

e 2)The section may make use of ON ERROR GOTO. This may fail in an optimised section
because either the errar may not be cmrrectly diagnosed, or, if it is, the errar line number
may nat be up-to-date, so RESUME will not waork.

S
- ITo minimise code expansion. Since code expansion is nat great with ACCZL2, this use is
less important than it was with ACCEL2. However, array references in particular give quite
S a lot of compiled cde, and in a non-perfarmance—critical section you may prefer ta have
these interpreted. '
- DIf the cmpiled program fails., This might be due to integer overflow, for example.

Preceding the program with REM NOEXFR may either make it 2asier to trace by running with
trace on (TRON), or may eliminate it, in which casa it can be identified by limiting
~ optimisation to a section at a time.

REM NOEXFR inhibits compilaticn of all statements except GOTO, GOSUB, RETURN, FOE,

- NEXT, ON expr, and IF TZEN E1SE (although the statements after THEN and SLSE are
uncompiled), Alsa SAVE, CSAVE, and RESTORE are always compiled. All of the abcve have
to be compiled for the program to retain its integrity. Hcwever this does mean %hat :7 yeu

~ have an unccmpilable nen-Tanay language extensicn, ycu cant ever use it in an ON, IT, or
FOR expressicn. Aiso, if such expressicns fail throcugh INTEGER overfigw, ycou went
eliminate the problem with REM NOEXER,

—
- It is aiso inevitabie that scme nen-Tandy language extensicns will always fail, For :nstanc
o GOSU3 X, where X :s a variable containing a dynamically vary:ing line aumber, would nct Ze
-5 understcad by ACCEL2, and could not wcrk. The axtensions that funciicn crracily rely cn
the fact that ACCEL2 will pass a siring of unrecagnised bytes to the interpreter, Sinc
ACCELS maintains the run-time variahie cicticnary axactly as the interpreter exnecss, such
- stataments ar exaressicns will work, if *Nat's all they decend on. 3ct ACZZLS Zces nas
maintain awther the LINE siructure of the arcgram, ncr the run-time stack, tn a comeatibie

rarm.

—

If ACCEL2 finds an unrecagnicad functicn referenca within an expressicn it will pass ust
_ * that referenc2 to the interpreter. Bcowever 1t assumes that the data type resulting frem

that reference is SINGLE. This may be wreng, and in this casa make sure the reference is
protacted with REM NCEXFR.

A
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/%\ 1) Many programs have ldcps that are simply there ta celay the érccess.

/‘\.

S~

—~

CCMMON PITFALLS

2.3,. to make a
"dall® maving on the sereen go more slowly. Either lengthen these loops when the pragram is

compiled, or use a SINGLE variable FOR-LOQOP containing a very slow cperaticn, like
CQUBLE divide, which will Swamp the compile speed-up. ‘ 7 ;

2) 100 GOTQ 100 is a common way of terminating a pragram tg avoid the READY mnessage

corrupting the screen. This loop cannot be interrupted by the BREAK key, and will need
RESET. Instead use e.g. 100 :GOTO 100 s : :

3) If you choase different MEMORY SIZE settings from the example given in the texs:, aor if
70U pasition the compiler elsewhere in memory, then be sure the address arithmatic is

correct. This is very error-grone. Wark it aut on Paper first, and type it in from the written
ccpy. '

4) When you have ccmpiled a program, do nat use the aditing commands, since they will

produce ccmpletely unpredictable results. Always reset the machine stata with NEW, LCAD,
or CLQAD. '

3) It is common practice ta use DATA statements as a source of variable data. I.a. after

o running the program cnce you SEDIT new values into the DATA stitements for the next run.

—~

il

This isn’t possible once the Arcgram :s compiled. Instead you have to modify the scurca and
recompile. .

COMPILE-TIME MESSAGES

These are messages ycu Mdy get when mp1ling a program with ACCZL3.

04 QUT OF E+4CRY, Coreiler could not complete,

FC ILLEGAL FUNCTION, O1sallomed statemert, e.3. DELETE,

W WNerDe) LI, £3d lire ramoer refererced :n G310, 0SB, AN, ete.
SN SYNTAX ZRRCR. Coreiler cant parse ‘he lire,

™ TYPE MISMATCH. STRMG/reweric data arsaatch.

J MISSING OFSRAND. Ceck he suntax.

ST STRING FORMUAA TOO COHPLS(. A0 resiriction, Sresk the statement down,

ne result of any earror found at ccmpile—time will be to leave the pragram in an

gndeterminate state. Dont even attempt to LIST it. Nate dcwn the error line number, and
reload the original. ‘

During compilation 3 numbers are displayed. Thesa are put out chiefly as an aid tg sze haw
compilation is progressing. The first is the size (in bytes) of the original BASIC prcgram.
The next 2 are the sizes af *he Program arter the two ccmpiler passes aver the procgram.

PASS 1 builds the variable dicticnary, and maodifies some of the source statements, e.g.

DATA statements are maved to the back. It removes REMarks and radundant blanks, sao the
program size will usually go down,

PASS 2 actually comp:les the ccde, and is the one that 2xpands the text.




— REST=ICTIONS
' N

Experie'nce of users of ACCEL and ACCEL2 has shaown that some programs working under
BASIC may fail in execution, or even in compilation. These failures were almost always due
r to the program infringing one or more of the restrictions below, rather than as a result of a
compiler bug. So if you encounter a problem, believe that it is as a result of a restriction,
and identify the problem by traang the program, inserting diagnastic FRINT statements, or

p_ by breaking the program down into segments. .
— 1) No redefinition of meaning of names.
The names in your program must mean the same whether the pragram is read globally as the
- compiler sees it, ar exeauted dynamically, as the interpreter sees it. The ambiguity applies
' only to names that take the DEFined data type by default. Names like I% or S$(3) are always
consistent. An example of a disallowed name is I=1:DEFINT [iI=i. The interpreter will treat
— the first I as SINGLE. and the second as INTEGER. The compiler will treat both as
INTEGER, i.e. it sees DEFINT as applying to the whole program. -
— Tcu are unlikely aver to do this sort of thing deliberately, but it can come abcut, e.g. if

CLEAR is used other than at the top of the praogram. CLEAR resets variables types to
~ default (SINGLE)/ and may therefare cause a vartable to change from INTEGER to SINGLE
without your meaning it to. A common errcr is—

—

— 10 DEFINT I-H

' 20 CLER 1900
2) Current line-number is nat maintained.

— Lines which start with statements that have been compiled to machine-ccde do not update
the current line-number. Therefare BASIC diagncstic messages may be misleading. TRCH
will give an incomplete “race.

3) Error behavicur is not necassarily consistent.
— QOut-af-range arguments to string funchicns (e.3. MICS$ offset and length) are rcundec
- mecula 2S6. Values cut-of-range in OM statements are treated as ero, not errcrs.
L ; Out-agf-memary may nct he diagnosed at run-time, and may cause a wild branch, cr a rebect.
— Ycur program may contain errors which SASIC dees not diagnose, but which the compiler will

reject, fcr instance bad syntax in an ELSE clause which is never executed. Scme arror
diagnaosis will be imprecse, 2.g. RETURN WITECUT GCSUE is diagncsed as NEXT WITHQUT

— FCR. (Eoth are symptoms of an ampty stack). IF (A=B) 100 is treated by the interpreter as
IF {A=8) THEM GO7TQ 100. ACCEL3 cannct handle this, although it will acceot IF expr THEN
100, IT expr GOTO 100, or IF expr FPRINT 4, =2tc.

INTECER CVERFLOW s nct necessarily diagnosed. It is rarely causad by addition or

subtracticn, but may ccme abcout thraugh multiplication, which IS diagncsed, but passibly
— with the wrong line-number. E.g. A = PEEX(]) + 2S6 ¢ PEEX(I-!) is typically usad to

calculate a STRING address, and will cverflcw if the address is in the upper half of memory,

1.2, PESX(I+1) 1s greater than 127, Corract the problem by ferang ane of the arguments to
— be SINCLEZ, 2.g. 2S4.0 + PEEX(I+1),

In general, prcgrammed 2rrar handling i.e. the use of OM SRRCR) :s suspect. This 1s firstly
- Yecause the error you ara trying to irap may nat be caught by the compileg ccde at ail. Eut
seconcly, aven :f the a2rrar is rapped, the current line number may Se cut-cf-date, .. 1t 1s

K
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the last uncampiled line. So RESUME may cause a lcap. Actually, this problem is not as
severe as it sounds, becausa in practice ON ERROR GQOTO is almost always used in
“sonpnction with [/Q statements to detect FILE MOT FQUND, DISK FULL, INPUT BEYOND =
“END OF FILE, etc. Since-170 is nat compiled, the errar trap will wark. M hx

7~ %) A first pragram line of a single colon is disa.llowed.

S) Compiled pragrams may not be EDITED.

When the machine haolds’ a compiled program you may nat usa the commands EDIT, AUTQ,
DELETE, MERGE, and NAME, and aobvicusly these must naot appear 1n a praogram you try to

7 compile. (This gives an ILLEGAL FUNCTION diagnostic). In additian GOSUB stould not be
used as keyboard (i.e. direct) command.

6) Cperational differences.

Tou cant artitranily GOTO or RUN any line of the compiled pregram, only those lines that

haven’t been optimised. (To force a iine N ta retain its SASIC line number, simply put RUN

N or RESUME N somewhere harmless in the program). BRZAX may “take” 1n an interpreted

line, in which case CONTinue may work. Or BREAX mdy de cetected by the ACCELS library,

7 ~n which casa cntral gces to READY. Cr 3REAK may not take at all, e.g. in a tight GOTO
“_ Jcp. Then you have to rebaact. K

77 7) Saving and Loading compiled programs.

Compiled programs contain address references to bath variables and to code, These will only
work if the program is reloaded (from tape cr disk) at exactly the same address. (The
run-time library must be at the same address as well). In affect always use the same
envircnment as wren the prcgram was saved. SAVE and C5AVE can cnly be used in direct
made and may not acpear in a @mpilad pragram. SAVE and CSAVE af a cmpiled program are
only supported for a literal file name, 2.3. SA7E "PROG". SAVE expr will nat wark. Qwing to
an inccmpatibility tetween NEWDCS30 and TRSDCS, a ccmpiled prcgram has ta be specally
refarmatted Yefore SAVE or CSAVE, giving a significant delay an a large program. Also
SAVE and C3AVE cause all variables o be cleared, and arter LOAD and CLOAD you cannat
LIST the program aor execute GOTO ta a line, until scme other coeraticn has been performed.

/~

3) Complexity of STRIMG expressicns.

ACCZL3 is mcre restrictive than the interprater on hcw camplex STRING =xpr2ssicns can
* This 1s diagncsad at compile-time, and if it occurs break the statament cown into
- separate statements.

?) Xaytcard Poll,

Ccmpiled cocde does not pall the <eyboard. This may cause cause different operatar
Characteristics, for instance a delay in accaoting a “eystiroke, or failure o pause a scrolled
— display. Tou can farca the poll by inseriing a colen at the front of a iine.

— ACCEL3 is distributed cn an "as is" basis, withcut warranty., Ma liability or responsibility
Is accepted for loss of business caused, or alleged ta be causad by its usa.




Video Gen:e ared TRS-80 Level 2

’/\ 3
L . - Command-List Frocessor. (Size 1000 bytes).

JEXEC allows you to execute “programs” which are lists of TRSDOS comwands and/or direct BASIC statements. It
1s particularly useful for prepsrir@ pover- command sequerces and for organisirq files. A command list 15
p—oared as 3 "EASIC" program, with one commarei per lire, ard then saved as a file with the ASCII opticn. -

Refer to the enclosed sheet, RELOC, for instructions on how to load the tape sipplied. Instead of locating
£<C in protected memory, you can load EXEC anywnere above X'7000’ (decimal 28672). If you choose X‘7001° then
L.« will not collide with D0S utilities, which run below this address. And yos will be able bring wp  PASIC -
without difficulty. However, any large EASIC program will overwrite X‘7001‘, so use the trick shoun in Example 2
~0AD or RUN a3 large FEASIC program, (ar locate EXEC in protected memary instead). .After relocating EXEC to
X . d01° (28873) under Level2, return to TRSDOS and diep it as an executable file, on disk, e.q.

-7 DM EXEC/CHD (START=X‘7001‘,END=X'73E9,TRA=X"7001")

E:ianple 1. Bring ¢ EASIC.

Urder BASIC prépare the followirq program!

A

Tus_JCK (ON) (typical DOS commardd)
20 BASIC (invoke EASIC)
T (numder of file buffers)
tu 8128 (protect memory, if recessary)
S0 DEFUSR=8HECO0 (typical set-p statement)
SAVE "ERINGUF",A (save with the ASCII option)
9‘9"5" (retirn to TRSOOS)

. ERINGUF (invoke "ERINGUP" commars list)

o This will row execute fhe commands/statements in this file, wsirq 2 ard 48128 as respomses to the BASIC
warid. (Urrier MENCOS these are supplied instead as command psrameters).

P-If vour tupe ~AUTO EXEC ERINGLP under 00S, then ERDNGUP will be executed automatically at power-ue,
b 1s a qurk (3 bug?) of BASIC that wou carrot reload an ASCTT file with lires starting with diqits.
3) [0S commards mist be on saparate lires. EASIC siatemerts reed not be, ard may contsin REMMRKs atc,

»nle 2, Same Prooram, usirg Parsmeters.

e

.. /
—
. SLACK (CN)
29 EASIC
20147, 1.e. substitute paraal, or "2" if ro paransl
938179 dumey parameter 0 3void startirq lire with a diqit.
€0 29<10> XX$="F2":IF XX$7"" THEN RUN XX$ build temporary progrim to avoid RUN XX$ overwritirg active EXEC
7 RUN EXEC releases control on this RUN

1) @ 15 3 "reserved” sunbol. It must be follcwed by 3 sirqle digit, 1 to 9, representing the parameter number,
> 1f followed immediately by <sirirqg>, then strirg is used as the default value for that parameter.
.. Or wnvocation the parsmeters follow the invoked filename, in order, separated by a single blark or comma.

"7 ERINGUP 4,S0RT  calls ERDIGUF passirq paraml=d and param2=SORT. <2 is igrored. The program SORT is RUN.
brcC ERFINGUP,4 SORT  means exactly the same thire (blarks ard commas are interchsrgesble).

EXEC ERINGLP,,SORT would pass paraal=rasll, ard the default, 2, would be vsed, SORT would be RUN.

7T ERINGUP would pass both parameters as rell, and no program would be irwoked.

M)
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Video Genie and TRS-80 Level 2

Example 3. File Organisation.

A typical repatxtwe operatxor- 15 to create 3 rew cws of 3 fxle. preserving the old cops as 3 bacb-w.

——

10 KILL OLDe1/CIR
20 RENAME @1/CIM TO OLD@1/CIM :
30 OUMF @1/CINM (START=X‘C000‘,END=X'C300°,TRA=X'C000" )

EXEC THISFILE IPL is row a corvenient shorthard to create 3 rew file called IFL/CIN, savirg the old version.

it

1) Errors, e.q. "FROGRAM NOT FOUND*, do not terminate processirg. So guard aqairst irreversible losses.

2) DIR ard LIST cannot satisfactorily be used in a commard list, because they reed indeterminate prompts.

Exmple 4, Irwvoking a FASIC Program Compiled by Southern Softuware’s ACCEL3.

Seppose you have developed 3 EASIC application which you have corpiled under ACCEL3, and which you intend
to sell. Yo ‘want Lo minimise the operational overhead required to bring wp ard invoke your program. You prepare
3 disk. containing your corpiled application ard the rurrtime coporent of ACCEL3, located at 474616 to 49151,
say. This comporent is called LOADER/CIM, ardd your application is called REFORT/EAS. Your commard list, called
REFORT, 1nvoked by EXEC REFORT, will be:

-

10 LOAD LOADER/CI™ (load the rimtime comporent of ACCEL3)

20 EASIC

30 9>

40 @9447414 (protect ACCEL)

50 SYSTEM

60 /37616 (activate the riertime routires)
70 2510 RUN "REFQRT/BAS® (ree the corpiled spplication)
80 FUN

’

Turniire & Commare List 1nto 3 "Commansd”.

Each commarrd list described has been 3 small ASCII file, interpreted by the EXEC rotine. Typically EXEC
CLIST has to loag 2 files, EXEC 1tself, ard CLIST. Furthermore, in the ACCEL3 example, the sale disk would have
tc cortain copies of the CLIST ard Southern Software’s EXEC processor. Bart provided your command list occupies
only ore record on disk (1.e. it 15 less than 25 bytes), then after EXEC has run, a3 copy of this sirgle record
will reside 1n EXEC's 1nterral 29-byte buffer. If yor reirvoke DXEC at normal start + 2 tytes, then EXEC will
re—evecite this internal buffer, witho! reloadinc the CLIST file. So if yor DUMP bytes 2 to 1000 of EXEC, under
& rew name, ther you will have 3 sirgle self—cortaired file which will always execute t.he same set of commarvis.
(Your can st1ll pass parameters, a2s befcre).

Under TESDOS type

TYEC FEFORT (Use EREAK to interrupt 1n BASIC before EXEC 15 overwritten)

ggﬁFSREF'ORI/Cm (START=X"7003" ,END=X"73E9", TRA=X"7003")

Now you have a sirgle file which rurs faster, occipies less disk space, and which can be i1nvoked sirmely by

tywping REFORT. In addition yor are shipping 3 copy of EXEC which will only run REFORT, rot 3 gereral commarsd
115¢, sn coeyricht infrirgemant will be overlooked by Southern Software. (Yo shosld however qive an

NI
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MIDEL ITI. Seecial Instructions. o

' 5 All Sa)thern Softuare éroqraws' run on TRS-80 Models I and III, and on Video Cente (PMC-80), and the
distributed prograns ar¥ the same, whichever machine wou use. However, there are special operating instructions
— that apply to the Model ITI, mainly Decause of problems 1n the systen saftuare.
‘1) The SYSTEM command.

When it displays the "X prompt, the SYSTEM command overflows its local internal stack, and averwrites
control storage containing, amongst other things, the "MPEER OF FILES" value used by OISK BASIC. Although it
~ works under non-DISK, SYSTEM is therefore uwsadle under DISK BASIC. A reboot will occur on the rext implied
CLOSE operation. Mherever the SYSTEM comand is used in Southern Softuare documentation, you must replace this
by 3 USSR c3ll (except for cassette load under nonDISK BASIC). For exarele:

SYSTEM (enter)‘
7 /39904 (enter)

cannat be used ta activate ACCEL3 (assuming it’s located at 59904). Instead wou must execute e.q.

" DEFUSR=4HEACNO (or DEFUSR=59904-45534)
woOARD) ' '

This applies ta all programs which are executed or activated by dranching to their first location.

. Address 1740 (HEX 04T).

On Model 1 and Video Genie this address is a co'menient way of returning control to “RENOY" and :t 15 used

— several times in Southern Scftware documentation. It resets the environrent back %0 its "base” stiste, restor:ing
the stack, if corrweted. This address causes 3 wild branch on Mode! II. The recommended slternat:ive is 6431
(%Y 1A19), a1 this does indeed qive "REAOY", but it does nat clear ‘he siack, and an COUT OF MEMCRY me<sige nav
- occur 0 the next oseration. #n alternative is 4SS1 (KX 1997), which tidies wp correctly, 3iving 3 Marnless

SYNTAX ERRCR message.
I 3PP cormmand.

(P will not scceet CECIMAL adoresses. Convert to REX, snd precede w4ith 3 zero, \? greater than ALI0,
( ; 4)Pratected Memary.

Ureredictadly, Mocel T will corrupt bytes in high memary, while cressing from TRSDCS to BASIC. This see=s
to be 3 result of a ‘imer interrupt getting control, wnile the stack aacress 1s deirq chared. In adcition, ‘e
B 00 command list processcr will use a3 256 byte 1/0 buffer, S12 duwtes down from top of RAM. These ‘w0 ef’2cis mare
1t welse to load 3 machine-lanquage program  in hign mescrw defcre entering SASIC (slthough this s wnal
Southern Sofiusre documentstion reccmmends). Instead, get :nta 3ASIC first and  then load E917, ACCELZ, etc. Dy

- 2.3,

oD "L, AL/

.

S)Tape Loading,

— On Mocel IIT load “he swwolied tope urcer Level? .(nomJISK) BASIC, setting CASS o L at power w. L.e.
Sasthern Softusre tapes sre snipped recorced at Sd0 bits per secord, not 1500, You should use the hign speed o

save absclute-address core-image backup copies with TSWE, (Reset with the EREAK key will not destroy the
csre-.maqe).

=
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