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This Way Trns

yOn system reset, the Addam’s Memory Input-Qubtput Controller (MIOD selecte
jthe SmartWriter REOMs in lower memory and 328 of intrinsic FEAM in upper
ymemory, and jumps to the EOS_BOOT voutine at the beginning of SmartWriter.
s This code fivet checks for sxpansion BOM Cin Expansion Connecbor #3) and
jaumps too it 1F present; otherwise, it loads EOS (the built—in Elementary

s Lov "Extended"]l Operating Systemd from ROM into upper RAM and jumps to
JEOQS_8TARET. This initialization routine then polls for devices on SdamNet
jand ohecks for media in one of the active drives, in this order: Disk
sDrive 1 (DBE1Y, Disk Drive & (DSEZ), Data~Fack Drive 1 <DDFI1Y, Data-Fack

s Driwve & CDDPEY. If it finds a validly formatted media, it reads block O,
jloads it into memory starting at address CBOOH, and jumps to that T ation,
jeffectively tuwrning over control of the system to any code present there.

"

¥
s That s where this Cold-Start Loader comes ing residing in block O of a

s ERMeformatted and SYSEEN'ed data pack or disk, it will automatically be

yun on system reset and is expected to load the CF/M operating systemn into

shlace and then pass control to it.  As we shall see, the Loader first

yinstalls the BIOS (Basic Input-Output System) and then jumps to its beginning
jaddress, the cold-start entry point, which itself contains a jump instruction
jtos the RBOOT routine that proceeds to load in the rest of CF/M, i.e., the OOP
j honsol e-~Command Processor) and BDOS (Basic Disk-Operating System).

B0 18 0l JREOCBOEH pskip over next address
Lo ED DEFR ESM st wsedd

s There’s space here for an opening instruction that could be a jump (TJIF)
jtor an absolute instead of a relative address-—-—i.e., three bytes long instead
gt two--probably as an artifact of assembly. Digital Fesearch’s LINME-80
jlainking Loader, for example, will normally reserve the Tivst three bytes of
yan output file for a jump instruction to the entry point of the program
FlRvoper.

JPrevent Borveen Intervvupbs:

In wase walve boobting from SmartBASIC or any obther condition in which the
sronmaskable intervrupt (NMIY from the TMEYIL18/9928 Video Processor ig enabled,
jwe provide here for an immediate return from interrupt servicing to preserve
jthe 7807s registers.  The periodic hardware interrupt is disabled on VEAM
simitialization during CP/M aperatior.

BOB BE T3 LB A, ek pingtall MMI-service vroutine...
e

CLBOE 3R BE 00 LI COOEEMY , & sof & simple TEETY Chumpfh!)

LHet Up User Btack:
LHo 31 FF 07 LD &F, C7FFH jluocate stack at bobttom of Loader code



P IBOOM wotld do Just oas well, since the stack pointer is always decremented
Fivet before any data is stored. For that matter, the first bytes of Blve
slooader could even be overwritten by the stack, with no 111 effects whatever.

T T T R I T -

lyl s saene g e
Bit Test For Root Devices

s O entry from EOS, the 280 CPU's B register contains the device ID (port
saddress) of the data sowce accessed by EQS _S8TART on system startup:

DEEL = Q4 (OOQ00100R) DDFL = 08H CO0001000H)
DERE = O5M (QOO00101R) DOFE = 18H 0001 1000H)

ez WEE NTR

p The ocodes assigned to the various drives by this routine (used later by the
RIS for CF/M drive designaticon) ares

n

p O = DODFL, 1 o= DDPE, 2 = DBRIL, 3 = DBKZ

CCheck Bit _Three Of Boot Device 1D
CROBR AF KO & srero out the & reglster C(harvumpfh!l
ool CR 58 BIT 3,1 paontrce o DRPL or DDRET?
DEOE 20 09 JEONZ S LeH svup, betbter check bit 4
s Conly DRI has this bhit set!)
oelo  3E O LIy &, Q2H srope, then source must be a disk drive
DELE CR 490 BIT O,8 jis it DSEL?
B4 g a7 JEOZ,CBI1IDH Pyup, so A o= 2 oand exit
f ?16 S IMC & prope, then it must be DBRRZ...
aB17 18 04 JEOCH1DH esam A = 3 oand exit
ook Bt Four s
nels OB OEO BRIT 4,R jsouroe on DDP2Y
CeiR 20 Py o JRONZ, C81EH PYWR, s S o= 1
priope, then it must be DDRIL, so & = 0

g o
SBelt Page Zevo_ Paramebers:

s 0ne of the tasks of the CTold-8tart Loadey is to indtialize the values of
pweveral one-byte parameters locabed in page reco (addresses QOO00-00FFH)Y of
sintrinsic BaM, for later use by the BIOS in selecting available drives:

¥ ¥ b

Ta EAM Disk Theve B OO4DH OO = PTRUE? , FFH = P FaALBE?
Boot Device ID EGL OOGEH
Boot Device Designabor EGL QOAFH
CEID 32 4F 00 LIy COO4FHY , & satove drive code at Boot Drive
Lgz0 3E FF LD A FFH jetore default value of TFALBET. ..
D2 32 4D 00 LI €QOADHY o A jat Ts FaM Disk There
nEBes 78 LD AR saet boobt-device ID into A register...
CEEE 32 4E 00 LD COOAEMY , & jand store it at Boobt Device ID

ITmstall BIOL:

sWer can’t use EOSY own blgakmraad wbilities to overwrite it with the OF/M



pamyasten, eo we have bo resort o dirvect DUB acoess bo get the BIOS resident
yin wppey memory. Dhnoe dnstalled, the BIOS will load the OOF and BDOS irdo
place after the Cold-Start Loader jumps to it

LBet Up To Read BIOS:
N s B R e LIy M, O6H
DEIER 01 01 o0 LI B, QOOLH

sindtialize block count (6 needed)
sinitialize blook mumber

01 thruw & on the boolt devios)

i

i

CEEE 11 00 DA LI DE, DaOOH initialize destination address

. CDAOOH = start of the BIOSD

o by To, Fead BIOS Blooks:

19536 B R FLISH  Hi. swmave blook oount

oese FE FLISH AF wmave boot-device ID

L1082 5 5 S Wi FUGH B swmave bhlook numbenr

oaEd DE FLISH DE s save destination address

R LT e T LS AR T W Ei b soo et Tem

L5 36 B30 60 JEONC 2T soops ! read ervrove-start loop over
oess DI FOF DE selee gelt back destination address...
DEBER 21 00 04 LI ML 900 sinorement it...

nenE 19 ADD ML, DE shy 1. ..

CEaF ER EX ODE,HL - sand stick 1t back into DE

{108 £ 1 R W PO RO get back bhlock number...

oadl 03 I B and increment it by 1

(e L S ) PO aF et back boot-device 1D

1042 L2 B PO ML jaet back block couwnt...

0 DED M gand decvemant it by 1

LEAE 20 EaA JEONT, CEE3 1 sif rmet last bhloock, loop for next

wn wn |

HER TS TEST FOR G4 MEMORY EXFANDER: WK

s I this were CP/M 3.0 (Flus), the 64K Mesmory BExpander might be used as a
soloubile bank of BaM in ibts own vight, extending the Transient-FProgram Arvea

$ CTPAY. Mowever, UP/M 2.2 can at best make wse of it as a "REAM disk” for file
setorage, so anobther task of the Cold-Start Loader is bto inidbtialize it for
plater acoess by the BIOS., This operation is accomplished here by, firvst,
sohecking for the presence of exbtra memory and then loading the disk-driver
goode dinto place in lowermost ewpansion FRAaM.

H

¥

Syatem menory configuration is selected by addressing a specific ports
Banlk Switoch Port EQU 7FH

Bwitoh In Lower Expansion Memory:
Cady7 3 oR LI Ay 02k swelect Lower 32K of expansion RAM...
g Cassuming it?s there!d...

N R I 0 3 A QUT C7FHY o A sangd upper B3 of inbtrinsic RaM
LEvpansion BaM Test:
CEdE 21 84 00 LD HL, QO8H sarbitvary starting point in page sera
CE4E 11 00 04 LD DE, O400H gincremental amount CLED
CBoHL o oe 0b LIy B, O5H s loop oounter (just the first SK...

) ebhould be enough to tell)
odemep To Test Expansion RaMy
oEns ovE LI éy CHLD s pealk an addy ess
CEEA W LD Gy A setore its bybte value in O regisber
CEnE  EE 55 KO 010101018 juse mask of alternating O's and 1¥'s
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ke ks Fow 0P

ceRs o ol 1En ol JEOGL 1S pohgclk for CP/Me-formatbed ROM cartridoes
,Thw driver code just transferrved to the Memory Ewpander will take care of
preturning ws too the main line of code that follows.

¥y

Ewit  Te UMy
gor entry: o= QOM G f 4R Memovy Expander s present

JMemory Expander Present:
meen 2l DEFE 21H gantry point afbter BROM-carbvidge cheok
tiawe., FEAM disk already initialized)

; On entry at this point, this and the next twe bybtes are vead as LD ML, FFOEMY
¥ ¥ §

pli.e., harmless nonsense code), so bthe O register’s value is presevved, and
sthe page-zevo pavameber Js _ReM_Disk There gets loaded with OOM (= YTRUEY ),

¥ & F - - - G

 Otherwise, on entry at the next address, the O register gets loaded with the
sdefanlt value of FFH = TFALEBEY ), which gets transferved to Is_FaM_Disk There.

UNe Memory _Expander  Present:

Cagn O FF LI 2, FFFH sentry point after falled RAM test
sliwe., no Memory Expander present)

wokRestore NMormal Memory Donfiguration:

LEar  3E ol LI A, 01 psslact upper and lowsry 38R ..

cest DEOYF OUT C7FHY ;& s dintrinsic BAM (novoal configueation)

JUpdate REaM Disk Statuss

Towmen 79 LD Ay smbtore value cuwrrvently in O register...

S 32 4D 00 LD COO04DHY , A sat Is RAM Disk Thers

UEun DR/ M

CEDT 0 00 DA JF DAQOH g Lo BIOS cold-start entyy point (BOOT)
E N I R N R

o and away we gol! o

S I I R R

% ~EE WA en
=

LEveor U Feading BIOS Bloock:

e TN ) FOF DE sget back destination address
[ = I FOR 3 et back blook mumber

ngws o Fil FOF - AF soet back boob-devioce ID

255 2= Y I ) O HLL jaet back bloock count

" Sl )

CETE D3 3108 JPOCED L soo baock and try again

<z

.N. .;QA .%. .ﬁ- .K. .){. .}s .K. .%. .K‘ 'N‘ ‘ﬁ. »ﬁ. .*. .x. .x4 .%. .x. .}i. ‘;\(. K .;(‘ .}{. % %
* EaAM-DISK DRIVERS: #
R 3

-z <z

-~z

g The mext 63 (3FH) bytes, at addvesses C8ALM thyough CBDFH, are designed for
ybransfer to the lower 32E bank of ewpansion RAM CLT present), starbting at
pacdress OLOOH, where they will look like this:

som entry Cfor later wse by bthe BIOG):
H Hl. = starting address of data souwroe



CRAM-di sl IT/70 buffer at O300-07FFH i lowermost expansion RaM)
pes of destination Calso in eapansion BRAM)

= oreburn address after tramsfer CGn wpper 32K of intrinsic RaMD

Jawitob _Tn Full Eupansion Memory:
QLO0 3E OA LI Ay OAH seelect wpper and lowery 38E. ..
Qlok DE7F CLIT C7FHY g @apansilon BAM

sBince intrvinsic FEAM is now switobhed out, the Dloock to be moved must already
shave been transferved to the BEaAM-disk /0 buffer. Thus, access of the RaM
podisl Dy the BIOS is & two-step opevabion: first, the data block is stored
stemporarily in the RAM disks 1/0 buffer (at O400-07FFHY ;) next, after the

s BROS allocates disk space based on the cuwrrvent divectory, the following
srotbine 1 called to move the data bloock accordingly.

Tvansfer _Data _Blooks

Q104 ED 43 80 00 LD (QOROH) , Bl smbore retuwn addvess at reserved locabion
o108 Ol Q0 04 LD R, O900H s LB bo trans fer

QIO ED BO LDITE g choren !

LBwitoh I Upper _Intrinsic_Memorys

o100 3E 02 LI A, O2H peselect lower 32K of ewpansion BEaM. ..

DlOF DI T OUT  C7FHY A jandd wupper 3K of dintrinsic RaM
oEetwrn ) To Ual lers

Q111 26 80 00 LD MLy COOE0MD poet vebuwen addeess from reserved looation
L A S JEOCHLD pemait back to ocaller

peok Fov ROM Carteiddges

p Lol e provided code here for downloading a CP/M-compatible ROM cartridge to
pbhe BAM disk on cold booty; up to 30F dincluding a dirvectory) af programs
pool o be acocommodated in this way on a fast-load basis.

"

¥

o entyys HLo o= oretuwrn address Cin upper 323K of intvinsic RAMD

Jlheck For Protection  Code 2

Q11 22 80 00 LIy COOBOMHY , HL. sabtore retuwn address at reserved looation
QLI EA 82 QU LB ML, COO82H? sobeck for probtection code, ..

OLIE 11 B9 14 LD DE, T4 sat reserved location in page zero

oliE RBRY ] solsar carvy flag

OLIF  ED 52 SR ML, DE g anybody home™?

Qlal 28 EE JEOZ,O100IH sy, so leave dabta undisturbed and exit

Lbelect Dartridge ROM:
G123 DE OF LI &, QEH selee select lower 32K of expansion BaM...
QLS a3 7 OUT C7FHY o & sand wpper 32K of carbrvidge ROM

LJOheck For Cartridoe YTdenti fievs
The CF/M program cartridge s designed to contain an ddentifier code in the

§

yfiret two bytes of RBOM, just like a ColecoVision game cartridge (which has
oo 1

; ot \--.'AIA""I ) M

LAET O 2A 00 80 L3 Py CEHOQOHD ytest for OF/M-cartridge identi fiev...
OLEa 1L B3 OA LD DE, DASEH sat the beginming of cavbridge ROM
olED S By ] e solear carvy Tlag

QLZE ED B2 SRCOHL, DE sooveect identi fier present?



DIBG 20 DR JEONZ, Q10D

hoand restore. ..

previous memooy con TLguration

P, e

-5 sax

;bmwml# -
Qs 2 B0 LI M., BOOEH
el 1L 00 OB LD DED, QB0O0H
OLEE  OL 00 78 LD B, 7800H
QL3R ED RO LD IR

,,,,,, Retuarn To Systems:

QLaEn e«

el e bransfer fivst 30K of
Claga, 1K divecbory plas 29 of programs)
Loy Blewsls 2 theough 31 CFfivet blook...

i OV of the RAM disk

cartridee. ..

xoem ser sex

SR OLODH shack to caller

[ 375 DR Y% SRS [ YRR T IR MR MRS MR WY M P WP N WP WP WS WP MR N N A 19 W N
o+ Bl COPYRTGHT NOTICE: Ak
% N0 RN e S e .‘.{.. [ 2 PR DR P S TR YR 1Y% [N NPY NP FP¥ IPE RYY MRE Spv My e apu A N

g Wz ez

CHEG 20 B0 20 200 DEFR ' i

hee B s

w00 20 sDlots of wasted space here!l
w0
A0 ED 20

B0

LB &5 DEFR PiInternal Rev. 10500 July 5, 1984°
iz
7E
E
HO
7
=0

F R
P

N R R 5 DEFE ! Codo 1mEE, 1B, 7

DEFE flooleco Industvies Ino. F

EE LT R L FE R R R R R
# BLOCE READER: *
B 3 KB B0 N

«n sz wE

This long and falvly involved routine basically sets up to make two reads
af each regquested BIOE block into a temporary bhuffer C0F the fivset vead is
sfuly the second will simply vewrite the same blook bto the sang area
af menoryd. I moooervors are detected, we bthen reguest a read of the next
secjuantial block before returniog o the main loop. B0, on the next time
yEhrough, we cheok to ses 1 we didn®t alveady start to read the reguested
shloock before; 17 so, then we close oub the first vead, do & second vead,

yand again btry for the mext block 11 no error.

n aman sz s
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