






























































































































































































































































CP/M-86 System Guide 6.3 GENDEF Output

Sample Program Including TWO.LI

~

DISKDEF 1,1,58,,2048,10

’

SELDSK:

F ceee

0000 B9 03 00 MoV CX,OFFSET DPBASE

H cees
= INCLUDE TWO.LIB
= H DISKS 2
= 0003 dpbase equ $ :Base o
= 0003 32 00 00 00 dpe0 dw x1t0,0000h ;Transl
= 0007 00 00 00 00 dw 0000h,0000h ;Scratc
= 000B 5B 00 23 00 dw dirbuf,dpb0 ;Dir Bu
= 000F FB 00 DB 00 dw csv0,alv0 ;Check,
= 0013 00 00 00 00 dpel dw x1t1,0000h ;Transl
= 0017 00 00 00 00 dw 0000h,0000h ;Scratc
= 001B 5B 00 4C 00 dw dirbuf,dpbl sDir Bu
= Q01F 9B 01 1B 01 dw csvl,alvl ;Check,
= : DISKDEF 0,1,26,6,2048,2
= ; Disk 0 is CP/M 1.4 Single Densi
= : 4096: 128 Byte Record Capacit
= ; 512: Kilobyte Drive Capacit
= ; 128: 32 Byte Directory Entri
= : 128: Checked nirectory Entri
= : 256: Records / Extent
= ; 16: Records / Block
= : 26: Sectors / Track
= : 2: Reserved Tracks
= ; 6: Sector Skew Factor
= i
= 0023 dpb0 equ offset $ ;Disk P
= 0023 1A 00 dw 26 ;Sector
= 0025 04 db 4 sBlock
= 0026 OF db 15 ;Block
= 0027 01 db 1 ;Extnt
= 0028 FF 00 dw 255 ;Disk S
= 002a 7F 00 dw 127 ;Direct
= 002C CO db 192 ;AllocO
= 002D 00 db 0 ;Allocl
= 002E 20 00 aw 32 :Check
= 0030 02 00 dw 2 ;0ffset
= 0032 x1t0 equ offset §$ ;Transl
= 0032 01 07 Op 13 db 1,7,13,19
= 0036 19 05 0B 11 db 25,5,11,17
= 003A 17 03 09 OF db 23,3,9,15
= 003E 15 02 08 OE db 21,2,8,14
= 0042 14 1A 06 OC db 20,26,6,12
= 0046 12 18 04 0OA db 18,24,4,10
= 004A 10 16 db 16,22
= 0020 als0 equ 32 sAlloca
= 0020 css0 equ 32 ;Check

Disk 1 is CP/M 1.4 Single Densi
16384: 128 Byte Record Capacit

~o we ~o ~
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2048: Kilobyte Drive Capacit
300: 32 Byte Directory Entri
0: Checked Directory Entri
128: Records / Extent
16: Records / Block
58: Sectors / Track
2: Reserved Tracks

Dli~e ~e ~o ~o ~o ~o ~o ~o

= 004cC pbl equ offset $ ;Disk P
= 004C 3a 00 dw 58 sSector
= 004E 04 db 4 :Block
= 004F OF db 15 :Block
= 0050 00 db 0 sExtnt
= 0051 FF 03 dw 1023 ;Disk §
= 0053 2B 01 dw 299 ;Direct
= 0055 F8 db 248 ;AllocO
= 0056 00 db 0 ;Allocl
= 0057 00 00 aw 0 :Check
= 0059 02 00 dw 2 ;0ffset
= 0000 xltl equ 0 :No Tra
= 0080 alsl equ 128 s;Alloca
= 0000 cssl equ 0 :Check
= H ENDEF

= i

= : Uninitialized Scratch Memory Fo
= i

= 0058 begdat equ offset § ;Start
= 005B dirbuf rs 128 :Direct
= 00DB alv0 rs als0 ;Alloc
= 00FB csv0 rs css0 :Check
= 011B alvl  rs alsl ;Alloc
= 019B csvl rs cssl ;Check
= 019B enddat equ offset $ :End of
= 0140 datsiz equ offset $-begdat ;Size o
= 019B 00 db 0 sMarks

END
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Section 7
CP/M-86 Bootstrap and Adaption Procedures

This section describes the components of the standard CP/M-86
distribution disk, the operation of each component, and the
procedures to follow in adapting CP/M-86 to non-standard hardware.

CP/M-86 is distributed on a single-density IBM compatible 8"
diskette using a file format which is compatible with all previous
CP/M-80 operating systems. In particular, the first two tracks are
reserved for operating system and bootstrap programs, while the
remainder of the diskette contains directory information which leads
to program and data files. CP/M-86 is distributed for operation
with the Intel SBC 86/12 single-board computer connected to floppy
disks through an Intel 204 Controller. The operation of CP/M-86 on
this configuration serves as a model for other 8086 and 8088
environments, and is presented below.

The principal components of the distribution system are listed
below:

® The 86/12 Bootstrap ROM (BOOT ROM)
® The Cold Start Loader (LOADER)
® The CP/M-86 System (CPM.SYS)

When installed in the SBC 86/12, the BOOT ROM becomes a part of
the memory address space, beginning at byte location OFF000H, and
receives control when the system reset button is depressed. 1In a
non-standard environment, the BOOT ROM is replaced by an equivalent
initial loader and, therefore, the ROM itself is not included with
CP/M-86. The BOOT ROM can be obtained from Digital Research or,
alternatively, it can be programmed from the listing given in
Appendix C or directly from the source file which is included on the
distribution disk as BOOT.A86. The responsibility of the BOOT ROM
is to read the LOADER from the first two system tracks into memory
and pass program control to the LOADER for execution.

7.1 The Cold Start Load Operation

The LOADER program is a simple version of CP/M-86 that contains
sufficient file processing capability to read CPM.SYS from the
system disk to memory. When LOADER completes its operation, the
CPM.SYS program receives control and proceeds to process operator
input commands.

Both the LOADER and CPM.SYS programs are preceded by the

standard CMD header record. The 128-byte LOADER header record
contains the following single group descriptor.
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G-Form | G-Length A-Base G-Min G-Max
1 KXKXXX XXX 0400 RXXXXXX XRKKXKX
8b 16b 16b 16b 16b

where G-Form = 1 denotes a code group, "x" fields are ignored, and
A-Base defines the paragraph address where the BOOT ROM begins
filling memory (A-Base is the word value which is offset three bytes
from the beginning of the header). Note that since only a code
group is present, an 8080 memory model is assumed. Further,
although the A-Base defines the base paragravh address for LOADER
(byte address 04000H), the LOADER can, in fact be loaded and
executed at any paragraph boundary that does not overlav CP/M-86 or
the BOOT ROM.

The LOADER itself consists of three parts: the Load CPM
program (LDCPM), the Loader Basic Disk System (LDBDOS), and the
Loader Basic I/O System (LDBIOS). Although the LOADER is setup to
initialize CP/M-86 using the Intel 86/12 configuration, the LDBIOS
can be field-altered to account for non-standard hardware using the
same entry points described in a previous section for BIOS
modification. The organization of LOADER is shown in Figure 7-1
below:

Go#1 0 //////////7//
CS DS ES SS 0000H: | JMP 1200H

(L.LDCPM)

JMPF CPM

0400H:
(LDBDOS)

1200H: JMP INIT

JMP SETIOB

INIT: .. JMP 0003H

(LDBIOS)

1700H:

Figure 7-1. LOADER Organization
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CP/M-86 System Guide 7.1 The Cold Start Load Operation

Byte offsets from the base registers are shown at the left of the
diagram. GD#1l is the Group Descriptor for the LOADER code group
described above, followed immediately by a "O0" group terminator.
The entire LOADER program is read by the BOOT ROM, excluding the
header record, starting at byte location 04000H as given by the A-
Field. Upon completion of the read, the BOOT ROM passes control to
location 04000H where the LOADER program commences execution. The
JMP 1200H instruction at the base of LDCPM transfers control to the
beginning of the LDBIOS where control then transfers to the INIT
subroutine. The subroutine starting at INIT performs device
initialization, prints a sign-on message, and transfers back to the
LDCPM program at byte offset 0003H. The LDCPM module opens the
CPM.SYS file, loads the CP/M-86 system into memory and transfers
control to CP/M-86 through the JMPF CPM instruction at the end of
LDCPM execution, thus completing the'cold start sequence.

The files LDCPM.H86 and LDBDOS.H86 are included with CP/M-86 so
that you can append your own modified LDBIOS in the construction of
a customized 1loader. In fact, BIOS.A86 contains a conditional
assembly switch, called "loader_bios," which, when enabled, produces
the distributed LDBIOS. The INIT subroutine portion of LDBIOS is
listed in Appendix C for reference purposes. To construct a custom
LDBIOS, modify your standard BIOS to start the code at offset 1200H,
and change your initialization subroutine beginning at INIT to
perform disk and device initialization. 1Include a JMP to offset
0003H at the end of your INIT subroutine. Use ASM-86 to assemble
your LDBIOS.A86 program:

ASM86 LDBIOS

to produce the LDBIOS.H86 machine code file. Concatenate the three
LOADER modules using PIP:

PIP LOADER.H86=LDCPM.H86,LDBDOS.H86,LDBIOS.H86

to produce the machine code file for the LOADER program. Although
the standard LOADER program ends at offset 1700H, your modified
LDBIOS may differ from this last address with the restriction that
the LOADER must fit within the first two tracks and not overlap
CP/M-86 areas. Generate the command (CMD) file for LOADER using the
GENCMD utility:

GENCMD LOADER 8080 CODE[A400]

resulting in the file LOADER.CMD with a header record defining the
8080 Memory Model with an absolute paragraph address of 400H, or
byte address 4000H. Use DDT to read LOADER.CMD to location 900H in
your 8080 system. Then use the 8080 utility SYSGEN to copy the
loader to the first two tracks of a disk.
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A>DDT

-ILOADER.CMD

-R800

=-*c

A>SYSGEN

SOURCE DRIVE NAME (or return to skip) <cr>
DESTINATION DRIVE NAME (or return to skip) B

Alternatively, if you have access to an operational CP/M-86 system,
the command

LDCOPY LOADER

copies LOADER to the system tracks. You now have a diskette with a
LOADER program which incorporates your custom LDBIOS capable of
reading the CPM.SYS file into memory. For standardization, we
assume LOADER executes at location 4000H. LOADER is statically
relocatable, however, and its operating address is determined only
by the value of A-Base in the header record.

You must, of course, perform the same function as the BOOT ROM
to get LOADER into memory. The boot operation is usually
accomplished in one of two ways. First, you can program your own
ROM (or PROM) to perform a function similar to the BOOT ROM when
your computer”s reset button is pushed. As an alternative, most
controllers provide a power-on "boot" operation that reads the first
disk sector into memory. This one-sector program, in turn, reads
the LOADER from the remaining sectors and transfers to LOADER upon
completion, thereby performing the same actions as the BOOT ROM.
Either of these alternatives is hardware-specific, so you”ll need to
be familiar with the operating environment.

7.2 Organization of CPM.SYS
The CPM.SYS file, read by the LOADER program, consists of the

CCP, BDOS, and BIOS in CMD file format, with a 128-byte header
record similar to the LOADER program:

G-Form | G-Length A-Base G-Min G-Max
1 XXKXXXXKXX 040 XXKXXKXKXX XXXXXXX
8b 16b 16b 16b 16b

where, instead, the A-Base load address is paragraph 040H, or byte
address 0400H, immediately following the 8086 interrupt locations.
The entire CPM.SYS file appears on disk as shown in Fiqure 7-2.
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ao#Lo[///7/11171117

(0040:0) cS psS ES SS 0000H:

(CCP and BDOS)

(0040:) 2500H: | gmp INIT
JMP SETIOB
(BI10S)

INIT: .. JMP 0000H

(0040:) 2A00H:

Figure 7-2. CPM.SYS File Organization

where GD#1 is the Group Descriptor containing the A-Base value
followed by a "0" terminator. The distributed 86/12 BIOS is listed
in Appendix D, with an "include" statement that reads the
SINGLES.LIB file containing the disk definition tables. The
SINGLES.LIB file is created by GENDEF using the SINGLES.DEF
statements shown below:

disks 2

diskdef 0,1,26,6,1024,243,64,64,2
diskdef 1,0

endef

The CPM.SYS file is read by the LOADER program beginning at the
address given by A-Base (byte address 0400H), and control is passed
to the INIT entry point at offset address 2500H. Any additional
initialization, not performed by LOADER, takes place in the INIT
subroutine and, upon completion, INIT executes a JMP 0000H to begin
execution of the CCP. The actual load address of CPM.SYS is
determined entirely by the address given in the A-Base field which
can be changed if you wish to execute CP/M-86 in another region of
memory. WNote that the region occupied by the operating system must
be excluded from the BIOS memory region table.

Similar to the LOADER program, you can modify the BIOS by
altering either the BIOS.A86 or skeletal CBIOS.A86 assembly language
files which are included on your source disk. In either case,
create a customized BIOS which includes your specialized I/0
drivers, and assemble using ASM-86:

ASM86 BIOS

to produce the file BIOS.H86 containing your BIOS machine code.
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Concatenate this new BIOS to the CPM.H86 file on your distribution
disk:

PIP CPMX.H86 = CPM.H86,BIOS.H86

The resulting CPMX hex file is then converted to CMD file format by
executing

GENCMD CPMX 8080 CODE [A40]

in order to produce the CMD memory image with A-Base = 40H.
Finally, rename the CPMX file using the command

REN CPM.SYS = CPMX.CMD

and place this file on your 8086 system disk. Now the tailoring
process is complete: you have replaced the BOOT ROM by either your
own customized BOOT ROM, or a one-sector cold start loader which
brings the LOADER program, with your custom LDBIOS, into memory at
byte location 04000H. The LOADER program, in turn, reads the
CPM.SYS file, with your custom BIOS, into memory at byte location
0400H. Control transfers to CP/M-86, and you are up and operating.
CP/M-86 remains in memory until the next cold start operation takes
place.

You can avoid the two-step boot operation if you construct a
non-standard disk with sufficient space to hold the entire CPM.SYS
file on the system tracks. 1In this case, the cold start brings the
CP/M-86 memory image into memory at the location given by A-Base,
and control transfers to the INIT entry point at offset 2500H.
Thus, the intermediate LOADER program is eliminated entirely,
although the initialization found in the LDBIOS must, of course,
take place instead within the BIOS.

Since ASM-86, GENCMD and GENDEF are provided . in both COM and
CMD formats, either CP/M-80 or CP/M-86 can be used to aid the
customizing process. If CP/M-80 or CP/M-86 is not available, but
you have minimal editing and debugging tools, you can write
specialized disk I/0 routines to read and write the system tracks,
as well as the CPM.SYS file.

The two system tracks are simple to access, but the CPM.SYS
file is somewhat more difficult to read. CPM.SYS is the first file
on the disk and thus it appears immediately following the directory
on the diskette. The directory begins on the third track, and
occupies the first sixteen logical sectors of the diskette, while
the CPM.SYS is found starting at the seventeenth sector. Sectors
are "skewed" by a factor of six beginning with the directory track
(the system tracks are sequential), so that you must load every
sixth sector in reading the CPM.SYS file. Clearly, it is worth the
time and effort to use an existing CP/M system to aid the conversion
process.
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Appendix A
Sector Blocking and Deblocking

Upon each call to the BIOS WRITE entry point, the CP/M-86 BDOS
includes information that allows effective sector blocking and
deblocking where the host disk subsystem has a sector size which is
a multiple of the basic 128-byte unit. This appendix presents a
general-purpose algorithm that can be included within your BIOS and
that uses the BDOS information to perform the operations
automatically.

Upon each call to WRITE, the BDOS provides the following
information in register CL:

0 = normal sector write
1 = write to directory sector
2 = write to the first sector

of a new data block

Condition 0 occurs whenever the next write operation is into a
previously written area, such as a random mode record update, when
the write is to other than the first sector of an unallocated block,
or when the write is not into the directorv area. Condition 1
occurs when a write into the directory area is performed. Condition
2 occurs when the first record (only) of a newly allocated data
block is written. In most cases, application programs read or write
multiple 128~byte sectors in sequence, and thus there is little
overhead involved in either operation when blocking and deblocking
records since pre-read operations can be avoided when writing
records.

This appendix lists the blocking and deblocking algorithm in
skeletal form (the file is included on your CP/M-86 disk).
Generally, the algorithms map all CP/M sector read operations onto
the host disk through an intermediate buffer which is the size of
the host disk sector. Throughout the program, values and variables
which relate to the CP/M sector involved in a seek operation are
prefixed by "sek," while those related to the host disk system are
prefixed by "hst." The equate statements beginning on line 24 of
Appendix F define the mapping between CP/M and the host system, and
must be changed if other than the sample host system is involved.

The SELDSK entry point clears the host buffer flag whenever a
new disk is logged-in. Note that although the SELDSK entry point
computes and returns the NDisk Parameter Header address, it does not
physically select the host disk at this point (it is selected later
at READHST or WRITEHST). Further, SETTRK, SETSEC, and SETDMA simply
store the values, but do not take any other action at this point.
SECTRAN performs a trivial function of returning the physical sector
number.
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The principal entry points are READ and WRITE. These

subroutines take the place of your previous READ and WRITE
operations.

The actual physical read or write takes place at either
WRITEHST or READHST, where all values have been prepared: hstdsk is
the host disk number, hsttrk is the host track number, and hstsec is
the host sector number (which may require translation to a physical
sector number). You must insert code at this point which performs
the full host sector read or write into, or out of, the buffer at
hstbuf of length hstsiz. All other mapping functions are performed
by the algorithms. '

1. ;*****************************************************

2: 3* *
3: ;* Sector Blocking / Deblocking *
4s o *
5: ;* This algorithm is a direct translation of the *
6: ;* CP/M-80 Version, and is included here for refer- *
7: ;* ence purposes only. The file DEBLOCK.LIB is in- *
8: ;* cluded on your CP/M-86 disk, and should be used *
9: ;* for actual applications. You may wish to contact *
10: ;* Digital Research for notices of updates. *
11: ;=* *
12: ;*****************************************************
13: ;
14: 7*’k***************************************************
15: ;* *
16: ;* CP/M to host disk constants *
17: ;* *
18: ;* (This example is setup for CP/M block size of 16K *
19: ;* with a host sector size of 512 bytes, and 12 sec-~ *
20: ;* tors per track. Blksiz, hstsiz, hstspt, hstblk *
21: ;* and secshf may change for different hardware.) *
22 :*****************************************************
23: una equ byte ptr [BX] sname for byte at BX
24: ;
25: blksiz equ 16384 ;CP/M allocation size
26: hstsiz equ 512 shost disk sector size
27: hstspt equ 12 shost disk sectors/trk
28: hstblk equ hstsiz/128 :CP/M sects/host buff
29: ;
30: ;*****************************************************
31: ;* *
32: ;* secshf is log2(hstblk), and is listed below for *
33: ;* values of hstsiz up to 2048. *
34: ;* *
35: ;* hstsiz hstblk secshf *
36: 3* 256 2 1 *
37: ;* 512 4 2 *
38: o* 1024 8 3 *
39: ;* 2048 16 4 *
40: ;* *
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41 ;*****************************************************

42: secshf equ 2 1log2 (hstblk)

43: cpmspt equ hstblk * hstspt ;CP/M sectors/track
44: secmsk equ hstblk-1 ;sector mask

45: ;

46: ;*****************************************************
47: ;* *
48: ;* BDOS constants on entry to write *
49: o *
50: ;*****************************************************
51: wrall equ 0 jwrite to allocated
52: wrdir equ 1 iwrite to directory
53: wrual equ 2 ;write to unallocated
54: ;

55: ;*****************************************************
56: ;% *
57: ;* The BIOS entry points given below show the *
58: ;* code which is relevant to deblocking only. *
59: ;% *

60z shHAFIRIRIIKIKIKIKIRIIIIIIRIIIRIRIR IR IR II NI RI NI AR I kK
61: seldsk:

62 ;select disk

63: ;is this the first activation of the drive?
64: test DL,1 :1sb = 0?

65: jnz selset

66: ;this is the first activation, clear host buff
67: mov hstact,0

68: mov unacnt,0

69: selset:

70 mov al,cl ! cbw ;put in AX

71: mov sekdsk,al ;seek disk number
72: mov ¢l,4 ! shl al,cl ;times 16

73: add ax,offset dpbase

74: mov bx,ax

75: ret

76: ;

77: home:

78: shome the selected disk

79: mov al,hstwrt ;check for pending write
80: test al,al

81: jnz homed

82: mov hstact,0 ;clear host active flag
83: homed:

84: mov cx,0 ;now, set track zero
85: ; (continue HOME routine)

86: ret

87: ;

88: settrk:

89: ;set track given by registers CX

90: mov sektrk,CX strack to seek

91: ret

92: ;

93: setsec:

94: ;set sector given by register cl

95; mov seksec,cl ;sector to seek
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96:

97:

98:

99:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110
111:
112:
113:
114:
115:
116:
117
118:
119:
120
121:
122:
123:
124:
125:
126:
127
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144;
145:
146:
147
148:
149
150:

appendix A Blocking and Deblocking

ret
H
setdma:
;set dma address given by CX
mov dma_of£,CX
ret
[
setdmab:
;set segment address given by CX
mov dma_seg,CX
ret
H
sectran:
;translate sector number CX with table at [DX]
test DX,DX stest for hard skewed
jz notran : (blocked must be hard skewed)
mov BX,CX
add BX,DX
mov BL, [BX]
ret
no_tran:
shard skewed disk, physical = logical sector
mov BX,CX
ret
7
read:
;read the selected CP/M sector
mov unacnt,0 ;clear unallocated counter
mov readop,l ;read operation
mov rsflag,l ;must read data
mov wrtype,wrual ;treat as unalloc
jmp rwoper ;to perform the read
r
write:
;write tne selected CP/M sector
mov readop,0 ;write operation
mov wrtype,cl
cmp c¢l,wrual ;write unallocated?
jnz chkuna scheck for unalloc
’
H write to unallocated, set parameters
1
mov unacnt, (blksiz/128) ;next unalloc recs
mov al,sekdsk ;disk to seek
mov unadsk,al ;unadsk = sekdsk
mov ax,sektrk
mov unatrk,ax sunatrk = sektrk
mov al,seksec
mov unasec,al ;unasec = seksec
r
chkuna:
;check for write to unallocated sector
mov bx,offset unacnt ;point "UNA" at UNACNT
mov al,una ! test al,al ;any unalloc remain?
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151: jz alloc ;skip if not

152: ;

153: ; more unallocated records remain

154: dec al sunacnt = unacnt-1

155: mov una,al

156: mov al,sekdsk ;same disk?

157: mov BX,offset unadsk

158: cmp al,una ;sekdsk = unadsk?

159:; jnz alloc ;skip if not

160: ;

16l: ; disks are the same

1l62: mov AX, unatrk

163: cmp AX, sektrk

164: jnz alloc ;skip if not

165: ;

166: ; tracks are the same

167: mov al,seksec ;same sector?

168: ;

169: mov BX,offset unasec ;point una at unasec

170: ;

171: cmp al,una ;seksec = unasec?

172: jnz alloc ;skip if not

173: ;

174: ; match, move to next sector for future ref

175: inc una ;unasec = unasec+l

176: mov al,una ;end of track?

177: cmp al,cpmspt ;count CP/M sectors

178: jb noovf ;skip if below

179: ;

180: ; overflow to next track

181: mov una,0 ;junasec = 0

182: inc unatrk ;unatrk=unatrk+1l

183: ;

184: noovf:

185: ;match found, mark as unnecessary read

186: mov rsflag,0 ;rsflag = 0

187: jmps rwoper ;to perform the write

188: ;

189: alloc:

190: ;not an unallocated record, requires pre-read

191; mov unacnt,0 ;unacnt = 0

192; mov rsflag,l ;rsflag = 1

193: ;drop through to rwoper

194: ;

195: ;*****************************************************

196: ;* *

197: ;* Common code for READ and WRITE follows *
e ok *

igg; ;*****************************************************

200: rwoper:

201: senter here to perform the read/write

202: mov erflag,0 ;no errors (yet)

203: mov al, seksec ;compute host sector

204: mov cl, secshf

205: shr al,cl
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206
207
208
209:
210:
211:
212:
213:
214:
215:
216:
217:
218:
219:
220:
221:
222:
223:
224
225:
226
227:
228:
229;
230
231:
232:
233:
234:
235
236
237
238:
239:
240:
241:
242
243:
244:
245
246:
247:
248:
249:
250
251:
252:
253:
254:
255:
256
257:
258
259
260:

mov sekhst,al shost sector to seek
’
: active host sector?
mov al,l
xchg al,hstact ralways becomes 1
test al,al swas it already?
jz f£ilhst ;£i11 host if not
H host buffer active, same as seek buffer?
mov al,sekdsk
cmp al,hstdsk ssekdsk = hstdsk?
jnz nomatch
’
: same disk, same track?
mov ax,hsttrk
cmp ax,sektrk shost track same as seek track
jnz nomatch
’
H same disk, same track, same buffer?
mov al,sekhst
cmp al,hstsec ;sekhst = hstsec?
jz match sskip if match
nomatch:
;proper disk, but not correct sector
mov al, hstwrt
test al,al s"dirty" buffer ?
jz filhst ;no, don“t need to write
call writehst ;yes, clear host buff
: (check errors here)
filhst:
;may have to £ill the host buffer
mov al,sekdsk ! mov hstdsk,al
mov ax,sektrk ! mov hsttrk,ax
mov al,sekhst ! mov hstsec,al
mov al,rsflag
test al,al sneed to read?
jz f£ilhstl
call readhst ;yes, if 1
; (check errors here)
’
filhstl:
mov hstwrt,0 ;no pending write
’
match:
;copy data to or from buffer depending on "readop"
mov al,seksec smask buffer number
and ax,secmsk ;least signif bits are masked
mov ¢l, 7 ! shl ax,cl ;shift left 7 (* 128 = 2%%*7)
H ax has relative host buffer offset
’
add ax,offset hstbuf :ax has buffer address
mov si,ax ;put in source index register
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261:
262:
263:
264:
265:
266
267
268:
269
270:
271:
272;
273:
274:
275
276:
277:
278:
279;
280
281:
282:
283:
284:
285:
286:
287:
288:
289:
290
291:
292:
293;
294:
295:
296:
297:
298:
299;
300:
301:
302:
303:
304:
305:
306
307:
308:
309:
310:
311:
312:
313:
314:
315:

~

~

~ o

rwmove:

~. ~o

~e ~o

mov di,dma_off ;user buffer is dest if readop
push DS ! push ES ssave segment registers
mov ES,dma_seg ;set destseqg to the users seg

;SI/DI and DS/ES is swapped
;if write op

mov cx,128/2 ;length of move in words
mov al,readop

test al,al swhich way?

jnz rwmove ;skip if read

write operation, mark and switch direction

mov hstwrt,l shstwrt = 1 (dirty buffer now)
xchg si,di ;source/dest index swap
mov ax,DS

mov ES,ax

mov DS,dma_seg ssetup DS,ES for write

cld | rep movs AX,AX ;move as 16 bit words

pop ES | pop DS ;restore segment registers
data has been moved to/from host buffer

cmp wrtype,wrdir ;write type to directory?
mov al,erflag ;in case of errors

jnz return_rw sno further processing
clear host buffer for directory write

test al,al serrors?

jnz return_rw ;skip if so

mov hstwrt,0 ;buffer written

call writehst
mov al,erflag

return_rw:

ret
;*****************************************************
P* *
:* WRITEHST performs the physical write to the host *
s* disk, while READHST reads the physical disk. *
ok *
7
;*****************************************************
writehst:

ret
H
readhst:

ret

dkhkkhkkkhhhkdhhhkkhhhkhkhhhkkkhkhkkhkhkkhhhhkhkhhkhhhkhkhkhkkkk

i

;*

;*

+* Use the GENDEF utility to create disk def tables *
ok *
"

*

khkhkhhkhhhhkkhkhkhkhhhkkhhkkkhkkhhkhkhhhhkkhkhhkkhkdhkkkkk

dpbase

equ offset $
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316:

; disk parameter tables go here

317: ;

318 : ;*****************************************************
319: ;* *
320: ;* Uninitialized RAM areas follow, including the *
321: ;* areas created by the GENDEF utility listed above. *
322 ;* *
323 2 ;*****************************************************
324: sek_dsk rb 1 ;seek disk number

325: sek_trk rw
326: sek sec rb
327: ; T

328: hst_dsk rb
329: hst_trk rw
330: hst_sec rb
331: ;

332: sek_hst rb
333: hst_act rb
334: hst wrt rb
335: ;3

336: una cnt rb sunalloc rec cnt

1l ;seek track number

1

1

1

1

1

1

1

i 1
337: una dsk rb 1 :last unalloc disk

1

1

1

1

1

1

1

1

h

;seek sector number

shost disk number
shost track number
s+host sector number

:1seek shr secshf
;host active flag
shost written flag

338: una_trk rw ;last unalloc track
339: una_sec rb ;last unalloc sector
340: ;

341: erflag rb
342: rsflag rb
343: readop rb
344: wrtype rb
345: dma_seg rw
346: dma_off rw
347: hstbuf rb
348: end

;error reporting

sread sector €flag

;1 if read operation

;write operation type

;last dma segment

slast dma offset
stsiz shost buffer
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Sample Random Access Program

This appendix contains a rather extensive and complete example
of random access operation. The program listed here performs the
simple function of reading or writing random records upon command
from the terminal. Given that the program has been created,
assembled, and placed into a file labelled RANDOM.CMD, the CCP level
command :

RANDOM X.DAT

starts the test program. The program looks for a file by the name
X.DAT (in this particular case) and, if found, proceeds to prompt
the console for input. If not found, the file is created before the
prompt is given. Each prompt takes the form

next command?

and is followed by operator input, terminated by a carriage return.
The input commands take the form

nw nR Q

where n is an integer value in the range 0 to 65535, and W, R, and Q
are simple command characters corresponding to random write, random
read, and quit processing, respectively. If the W command is
issued, the RANDOM program issues the prompt

type data:

The operator then responds by typing up to 127 characters, followed
by a carriage return. RANDOM then writes the character string into
the X.DAT file at record n. If the R command is issued, RANDOM
reads record number n and displays the string value at the console.
If the Q command is issued, the X.DAT file is closed, and the
program returns to the console command processor. The only error
message is

error, try again

The program begins with an initialization section where the
input file is opened or created, followed by a continuous loop at
the label "ready" where the individual commands are interpreted.
The default file control block at offset 005CH and the default
buffer at offset 0080H are used in all disk operations. The utility
subroutines then follow, which contain the principal input line
processor, called "readc." This particular program shows the
elements of random access processing, and can be used as the basis
for further program development. In fact, with some work, this
program could evolve into a simple data base management svstem.

95



CP/M-86 System Guide Appendix B Sample Random Access Program

One could, for example, assume a standard record size of 128
bytes, consisting of arbitrary fields within the record. A program,
called GETKEY, could be developed which first reads a sequential
file and extracts a specific field defined by the operator. For
example, the command

GETKEY NAMES.DAT LASTNAME 10 20

would cause GETKEY to read the data base file NAMES.DAT and extract
the "LASTNAME" field from each record, starting at position 10 and
ending at character 20. GETKEY builds a table in memory consisting
of each particular LASTNAME field, along with its 16-bit record
number location within the file. The GETKEY program then sorts this
list, and writes a new file, called LASTNAME.KEY, which is an
alphabetical list of LASTNAME fields with their corresponding record
numbers. (This list is called an "inverted index" in information
retrieval parlance.)

Rename the program shown above as QUERY, and enhance it a bit
so that it reads a sorted key file into memory. The command line
might appear as:

QUERY NAMES.DAT LASTNAME.KEY

Instead of reading a number, the QUERY program reads an alphanumeric
string which is a particular key to find in the NAMES.DAT data base.
Since the LASTNAME.KEY list is sorted, you can find a particular
entry quite rapidly by performing a "binary search," similar to
looking up a name in the telephone book. That is, starting at both
ends of the list, you examine the entry halfway in between and, if
not matched, split either the upper half or the lower half for the
next search. You”’ll quickly reach the item you’re looking for (in
log2(n) steps) where you”ll find the corresponding record number.
Fetch and display this record at the console, just as we have done
in the program shown above.

At this point you“re just getting started. With a little more
work, you can allow a fixed grouping size which differs from the 128
byte record shown above. This is accomplished by keeping track of
the record number as well as the byte offset within the record.
Knowing the group size, you randomly access the record containing
the proper group, offset to the beginning of the group within the
record read sequentially until the group size has been exhausted.

Finally, you can improve QUERY considerably by allowing boolean
expressions which compute the set of records which satisfy several
relationships, such as a LASTNAME between HARDY and LAUREL, and an
AGE less than 45. Display all the records which fit this
description. Finally, if your lists are getting too big to fit into
memory, randomly access your key files from the disk as well.
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coninp equ
conout equ
pstring equ
rstring equ
version equ
openf equ
closef equ
makef equ
readr equ

: writer equ

-
!

; Equates for
cr equ
1f equ

~e we e~

cseg
pushf
pop
cli
mov
mov
mov
push
popf

~e e e N v

mov
call
cmp
inb
mov
call
jmp

versok:

H correct
mov
mov
call

BDOS Functions

1

2

9

10
12
15
16
22
33
34

Appendix B Random Access Sample Program

dededekh ke khdehhhhhhdkhkkddhhh ke hhhkhhhhdhhrk

*

Sample Random Access Program for CP/M-86 *
*

khhkkkdkhhkkhkhhkkhhkkhkkkkhhhkhhkhkhkhhhkkkhkkhhhkkhhhkkkhhkx

sconsole input function
;console output function
;print string until “$°
;read console buffer
;return version number
;file open function
;close function

smake file function
;read random

swrite random

non graphic characters

0dh
Oah

ax

bx,ds
ss,bx
sp,of
ax

cl,ve
bdos

;carriage return
:line feed

load SP, ready file for random access

spush flags in CCP stack

;save flags in AX

;disable interrupts

;set SS register to base

;set SS, SP with interru
fset stack ; for 80888

;restore the flags

CP/M-86 initial release returns the file
system version number of 2.2: check is
shown below for illustration purposes.

rsion

al,20h ;version 2.0 or later?

verso

k

bad version, message and go back
dx,offset badver

print
abort

version for random access
cl,openf ;open default fct

dx,of
bdos

fset fcb
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56: inc al serr 255 becomes zero
57: jnz ready

58: ;

59: ; cannot open file, so create it

60: mov cl,makef

61: mov dx,offset fcb

62 call bdos

63: inc al serr 255 becomes zero
64: jnz ready

65: ;

66: ; cannot create file, directory full

67: mov dx,offset nospace

68: call print

69: imp abort sback to ccp

70: ;

71: ; loop back to "ready" after each command

72: ;

73: ready:

74: ; file is ready for processing

75: ;

76: call readcom ;read next command
77+ mov ranrec,dx :store input record#
78 mov ranovf,0h sclear high byte if set
79: cmp al,”Q” squit?

80: jnz notq

81: ;

82: ; quit processing, close file

83: mov cl,closef

84: mov dx,offset fch

85: call bdos

86: inc al serr 255 becomes 0

87: jz error ;error message, retry

88: jmps abort sback to ccp

89: ;

90:

91: ; end of quit command, process write

92: ;

93: ;

94: notq:

95: ; not the quit command, random write?

96: cmp al,”’w”

97: jnz notw

98: ;

99: ; this is a random write, fill buffer until cr
100: mov dx,offset datmsg

101: call print ;data prompt
102: mov cx,127 sup to 127 characters
103: mov bx,0ffset buff ;destination

104: rloop: ;read next character to buff

105: push cx ;save loop conntrol
106: push bx ;next destination
107: call getchr ;character to AL
108: pop bx ;restore destination
109: pop ¢34 ;restore counter
110: cmp al,cr ;end of line?
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111:
112:
113:
114:
115
116
117:
118:
119:
120:
121:
122
123:
124;
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:
142
143:
144:
145:
146
147
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161l:
162:
163:
164:
165:

Appendix B Random Access Sample Program

jz erloop
: not end, store character
mov byte ptr [bx],al
inc bx ;next to fill
loop rloop ;decrement cx ..loop if
erloop:
H end of read loop, store 00
mov byte ptr [bx],0h
1
H write the record to selected record number
mov cl,writer
mov dx ,offset fcb
call bdos
or al,al serror code zero?
iz ready ;for another record
jmps error ;message if not
’
H
r
; end of write command, process read
H
H
notw:
H not a write command, read record?
cmp al,”rR”
jz ranread
jmps error ;skip if not
’
: read random record
ranread:
mov cl,readr
mov dx ,offset fcb
call bdos
or al,al ;return code 007?
iz readok
jmps error
’
H read was successful, write to console
readok:
call crlf ;new line
mov cx,128 smax 128 characters
mov si,offset buff ;next to get
wloop:
lods al snext character
and al,07¢h ;mask parity
inz wloopl
jmp ready ;for another command if
wloopl:
push [e34 :1save counter
push si ;save next to get
cmp al,” ~ ;graphic?
ib skipw ;skip output if not grap
call putchr ;output character
skipw:
pop si
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166
167:
168:
169:
170:
171:
172:
173:
174:
175:
176:
177:
178:
179:
180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:
191:
192:
193:
194:
195:
196:
197:
198:
199:
200:
201:
202:
203:
204:
205:
206
207:
208:
209:
210:
211:
212;
213:
214:
215:
216:
217:
218:
219:
220:

(M ~e ~e ~o ~e ~o

rror:

’

; BDOS
bdos:

H

abort:

; s s
5 utili
H
getchr:

éutchr:

~

crlf:

1’

print:

.
’

readcom:

Appendix B Random Access Sample Program

pop Ccx
loop wloop ;decrement CX and check
Jmp ready

end of read command, all errors end-up here

mov dx,offset errmsg
call print
jmp ready

entry subroutine

int 224 sentry to BDOS if by INT
ret

sreturn to CCP
mov cl,0
call bdos ;use function 0 to end e
ty subroutines for console i/o

sread next console character to a

mov cl,coninp
call bdos
ret

swrite character from a to console

mov cl,conout

mov di,al scharacter to send
call bdos ;send character
ret

:;send carriage return line feed

mov al,cr ;carriage return
call putchr

mov al,l€ :line feed

call putchr

ret

;print the buffer addressed by dx until §

push dx

call crlf

pop dax snew line

mov cl,pstring

call bdos ;print the string
ret
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221: ;read the next command line to the conbuf

222: mov dx,offset prompt

223: call print ;command?

224; mov cl,rstring

225: mov dx,offset conbuf

226 call bdos sread command line

227: ; command line is present, scan it

228: mov ax,0 sstart with 0000

229: mov bx,offset conlin

230: readc: mov di, [bx] ;next command character
231: inc bx ;to next command positio
232: mov dh,0 ;zero high byte for add
233: or d1,d1 ;check for end of comman
234: jnz getnum

235: ret

236: ; not zero, numeric?

237: getnum:

238: sub di,”“o”

239: cmp di,lo0 ;carry if numeric

240: inb endrd

241; mov cl,10

242: mul cl smultipy accumulator by
243: add ax,dx ;+digit

244 jmps readc ;for another char

245: endrd:

246: ; end of read, restore value in a and return value
247: mov dx,ax sreturn value in DX
248: mov al,-1[bx]

249: cmp al,”a” ;check for lower case
250: jnb transl

251: ret

252: transl: and al,5fH ;translate to upper case

253: ret

254:;

255:

256: Template for Page 0 of Data Group

~o we ne Se we

257 Contains default FCB and DMA buffer

258:

259 dseg

260: org 05ch

261: fcb rb 33 ;default file control bl
262: ranrec rw 1 ;random record position
263: ranovf rb 1 shigh order (overflow) b
264: buff rb 128 ;default DMA buffer

265: ;

266: ; string data area for console messages

267: badver db “sorry, you need cp/m version 2$°
268: nospace db “no directory space$”

269: datmsg db “type data: $°

270: errmsg db “error, try again.$”

271: prompt db “next command? $~

272: ;

273: ;

274: ; fixed and variable data area

275: ;
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276: conbuf db conlen ;length of console buffer
277: consiz rs 1 sresulting size after read
278: conlin rs 32 :length 32 buffer

279: conlen equ offset $§ - offset consiz

280: ;

281: rs 31 :16 level stack

282: stack rb 1

283: db 0 :end byte for GENCMD

284: end
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kkkkkhkhhkkhhhkhhhhkhhhkkhhkhhhhhknkkhkhkkhkhhkkkhkhkkkkhkhkhkkkrhkkkdk

*
*
*
*
*
*
*
*
*

*
This is the original BOOT ROM distributed with CP/M *
for the SBC 86/12 and 204 Controller. The listing *
is truncated on the right, but can be reproduced by *
assembling ROM.A86 from the distribution disk. Note *
that the distributed source file should always be *
referenced for the latest version *

*

*

khkkkkkhhkhkhhkhkhkdkhhkhhhkkkhhkhhhhhhhkhhhhkhhhhkhhkhhhhhhhhhk

ROM bootstrap for CP/M-86 on an iSBC86/12
with the
Intel SBC 204 Floppy Disk Controller

Copyright (C) 1980,1981
Digital Research, Inc.

Box 579, Pacific Grove

California, 93950

This is the BOOT ROM which is initiated
by a system reset. First, the ROM moves
a copy of its data area to RAM at loca-

registers and the stack pointer. The
SBC 86/12 are initialized. The 8251

*

*

*

*

*

*

*

*

*

* baud asynchronous terminal, and the in-
* terrupt controller is setup for inter-
* rupts 10H-17H (vectors at 00040H-0005FH)
* and edge-triggered auto-EOI (end of in-
* terrupt) mode with all interrupt levels
* masked-off. Next, the SBC 204 Diskette
* controller is initialized, and track 1
* sector 1 is read to determine the target
* paragraph address for LOADER. Finally,
* the LOADER on track 0 sectors 2-26 and
* track 1 sectors 1-26 is read into the

* target address. Control then transfers
* to LOADER. This program resides in two
* 2716 EPROM“s (2K each) at location

* OFFO000H on the SBC 86/12 CPU board. ROM
*
*
*
*
*
*

ROM 1 contains the odd addresses. BOOT
ROM uses RAM between 00000H and O00OFFH

the sector 1 buffer.

N8 NS NG e NE e WS N8 NG NG NE NS NS NG NS NG NG NG e Ne N6 NS NS N NS NE S NE Ne Ne e NE N NE we N8 Ne e np <~
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*
*
*

tion 00000H, then initializes the segment¥*

*

various peripheral interface chips on the*

*

serial interface is configured for a 9600*

% %k Ok % ok Ok % ¥ ¥ ¥ % % ¥ % *

0 contains the even memory locations, and*

*
*

(absolute) for a scratch area, along with¥

*

hhkkhkkkkkkhhkhhkhkkhkhkhkkkkhkhkhkdkkhhkkkkkhkk
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O00FF
FFOO

00FF

000D
000A

00A0
00A0
00A0
00Al1
00al
00a2
00a4
00AS5
00A6
00A7
00a8
00A8
00n9
00AA
00AF

2580

0008

00nA
00Dp8

00DO0
00D2
00D4
00D6

00co
00c2

FEOO

true equ
false equ
7

debug equ

Appendix C Listing of the BOOT ROM

0ffh
not true

true

;debug = true indicates bootstrap is in same roms
;with SBC 957 "Execution Vehicle" monitor
;at FE00:0 instead of FF00:0

.
’

cr equ 13

1f equ 10

: disk ports and commands

’

base204 equ 0alh

fdccom equ base204+0

fdcstat equ base204+0

fdcparm equ base204+1

fderslit equ base204+1

fderst equ base204+2

dmacadr equ base204+4

dmaccont equ base204+5

dmacscan equ base204+6

dmacsadr equ base204+7

dmacmode equ base204+8

dmacstat equ base204+8

fdcsel equ base204+9

fdcsegment equ base204+10

reset204 equ base204+15

;jactual console baud rate

baud rate equ 9600

;value for 8253 baud counter

baud equ 768/ (baud_rate/100)

csts equ 0DAh :18251 status port
cdata equ 0D8h s " data port
tch0 equ 0DOh :8253 PIC channel 0
tchl equ tch0+2 ;ch 1 port

tch2 equ tch0+4 ;ch 2 port

temd equ tch0+6 ;8253 command port
icpl equ 0COh ;8259a port 0
icp2 equ 0C2h :8259a port 1

.
r
.
’

IF NOT DEBUG

ROMSEG EQU
ENDIF

H
IF DEBUG

ROMSEG EQU
ENDIF

~o e

104

OFF00H ;normal

;share prom with SB
OFEQOH



CP/M-86 System

FEOO

0000 8ccs
0002 8EDS8
0004 BE3F01
0007 BF0002
000A B80000
000D 8ECO
000F BY9E600
0012 F3a4

0014 B800OO
0017 8EDS8
0019 8EDO
001B BC2A03
001lE FC

001F BO13
0021 E6CO
0023 BO1O

Guide

O MO Ne “e we w8 we we e we

e ~e ~e

~

~

~e o N

~

~e ~o we

Appendix C Listing of the BOOT ROM

This long jump prom“d in by hand

cseg 0f££ffh ;reset goes to here

JMPF BOTTOM ;boot is at bottom
» EA 00 00 00 FF ;cs = bottom of pro

ip =0

EVEN PROM ODD PROM

778 - EA 7F8 - 00

7F9 - 00 7F9 - 00

7FA - FF ;this is not done i

cseg romseg

First, move

mov
mov
mov
mov
mov
mov
mov
rep

mov
mov
mov
mov
cld

our data area into RAM at 0000:0200

ax,cs

ds,ax spoint DS to CS for source
SI,drombegin ;start of data
DI,offset ram_start j;offset of destinat

ax,0

es,ax ;destination segment is 000
CX,data_length ;how much to move i
movs al,al ;move out of eprom
ax,0

ds,ax ;data segment now in RAM
ss,ax

sp,stack_offset :Initialize stack s

;clear the directio

IF NOT DEBUG

Now, initialize the console USART and baud rate

mov
out
mov
out
mov
out
mov
out
mov
out
mov
out
mov
out

ENDI
Setup the 8
mov

out
mov

al,0Eh

csts,al sgive 8251 qummy mode
al,40h

csts,al ;reset 8251 to accept mode
al,4Eh

csts,al ;normal 8 bit asynch mode,
al,37h

csts,al ;enable Tx & Rx

al,0B6h

tcmd,al 38253 ch.2 square wave mode
ax,baud

tch2,al ;low of the baud rate
al,ah

tch2,al :high of the baud rate

F

259 Programmable Interrupt Controller
al,1l3h

icpl,al ;825%9a ICW 1 8086 mode
al,1l0h
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0025 E6C2 out icp2,al 38259a ICW 2 vector @ 40-5
0027 BOlF mov al,lFh
0029 E6C2 out icp2,al :8259a ICW 4 auto EOI mast
002B BOFF mov al,OFFh <
002D E6C2 out icp2,al $38259a OCW 1 mask all leve
’
;Reset and initialize the iSBC 204 Diskette Interfa
restart: ;also come back here on fatal error
002F EG6AF out reset204,AL ;reset iSBC 204 logic and
0031 BOO1 mov AL,l
0033 E6A2 out fdcrst,AL ;give 8271 FDC
0035 B0OO mov al,0
0037 E6A2 out fdcrst,AL ; a reset command
0039 BB1502 mov BX,offset specsl
003C EBE100 CALL sendcom ;program
003F BB1B02 mov BX,offset specs2
0042 E8DBOO CALL sendcom ; Shugart SA-800 drive
0045 BB2102 mov BX,offset specs3
0048 E8D500 call sendcom ; characteristics
004B BB1002 homer: mov BX,offset home
004E E85800 CALL execute shome drive 0
0051 BB2AO03 mov bx,sectorl ;offset for first sector DM
0054 B8000O mov ax,0
0057 8ECO mov es,ax ;segment " " " "
0059 E8A700 call setup_dma
005C BB0202 mov bx,offset read0
005F E84700 call execute ;get TO S1
1
0062 8E062D03 mov es,ABS
0066 BB000O mov bx,0 ;get loader load address
0069 E89700 call setup_dma ;setup DMA to read loader
006C BB0602 mov bx,offset readl
006F E83700 call execute ;read track O
0072 BBOBO2 mov bx,offset read2
0075 E83100 call execute ;read track 1
I
0078 8CO6E802 mov leap_segment,ES
: setup far jump vector
007C C706E6020000 mov leap_offset,0
H enter LOADER
0082 FF2EE602 jmpf dword ptr leap_offset
pmsg:
0086 8AOF mov cl, [BX]
0088 84cC9 test cl,cl
008A 7476 jz return
008C E80400 call conout
008F 43 inc BX
0090 E9F3FF jmp pmsg

~e
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0093
0095
0097
0099
0098
009D

009E
00A0
00A2
00A4
00A6
00a8

00a9

00AD

00BO
00B4
00B7
00B9
00BC
00BE
00co
00c3
00Cc5
00c7
00co

00CB
00CD
00CF

00D3
00D5
00D7

00D9
00DB

00pD
00EO

E4DA
A801
74FA
8ACl
E6D8
C3

E4DA
A802
74FA
E4D8
247F
c3

891E0002
E87000

8B1E0002
8a4701
243F
B90008
3cz2c
720B
B98080
240F
3coc
B0OO0O
7737

E4A0
22C5
32C174F8

E4Al
241E
7429

3C10
7513

BB1302
E83D00

Appendix C Listing of the BOOT ROM

;execute command string @ [BX]

; <BX> points to length,
;followed by Command byte
;followed by length-1 parameter byt

conout:
in al,csts
test al,l
iz conout
mov al,cl
out cdata,al
ret
H
conin:
in al,csts
test al,2
jz conin
in al,cdata
and al,7%h
ret
H
7
H
execute:
;
mov lastcom,BX
retry:
call sendcom
mov BX,lastcom
mov AL,1[BX]
and AL, 3fh
mov Cx,0800h
cmp AL,2ch
jb execpoll
mov CX,8080h
and AL,Ofh
cmp AL,Och
mov AL,O0

ja return

éxecpoll:
in AL,FDCSTAT

and AL,CH

xor AL,CL ! JZ execpoll
in AL, fdcrslt

and AL,leh

jz return

cmp al,l0h

jne fatal

mov bx,offset rdstat
call sendcom

107

sremember what it w
sretry if not ready
sexecute the comman
snow, let”’s see wha
;of status poll was
;s for that command t
spoint to command s
;get command op cod
;drop drive code bi
smask if it will be
;see if interrupt t

;else we use "not c
sunless . . .
;there isn’t

;any result at all

;spoll for bit in b, toggled wi;h c

;get result registe
;look only at resul
;zero means it was

;:1f other than "Not

;perform read statu
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00E3
00ES5
00E7
00E9
00ED

00F0
00F2
00Fr4

00F8
00FB
00FE
00FF

0102

0103
0105
0107
0109
010B
010D
010F
0111
0113
0115
0117
0119
011B
011p
0llF

0120
0122
0124
0126
0128
0129
0128

012D
012F
0131

0132
0134
0136

E4A0
A880
75FA
8B1EQ002
E9BDFF

B400
8BD8
8B9F2702

E88BFF
ESAQFF
58

E92DFF

c3

B004
E6AS8
B0OO
E6A5
B040
E6AS5
8cco
E6AA
8AC4
E6AA
8BC3
E6A4
8AC4
E6A4
c3

E4A0
2480
75FA
8AOF
43

8A07
E6A0

FEC9
74D1
43

E4A0
2420
75FA

rd_poll:
in al,fdc_stat
test al,80h
jnz rd_poll
mov bx,last_com
jmp retry

!

fatal:

mov ah,0

mov bx,ax

mov bx,errtbl [BX]

print appropriate error
call pmsg

call conin

pop ax

jmp restart

~

H
return:
RET

1
setupdma:

mov
out
mov
out
mov

AL,04h
dmacmode , AL
al,0
dmaccont,AL
AL,40h

out dmaccont,AlL
mov AX,ES

out fdcsegment,AL
mov AL,AH

out fdcsegment,AL
mov AX,BX

out dmacadr,AL
mov AL,AH

out dmacadr,AL
RET

1 ~e ~o ~o

endcom:
in AL,fdcstat
and AL,80h
jnz sendcom
mov CL, [BX]
inc BX
mov al, [BX]
out fdccom,AL
parmloop:
dec CL
jz return
inc BX
parmpoll:
in AL, fdcstat
and AL,20h
jnz parmpoll

108
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swait for command n

srecover last attem
;and try it over ag

; fatal error

;make 16 bits
message

;wait for key strik

sdiscard unused ite
sthen start all ove

sreturn from EXECUT

;enable dmac

sset first (dummy)

;force read data mo

;routine to send a command string t

;insure command not busy
iget count

;point to and fetch command
;send command

;see if any (more) paramete
;point to next parameter

:loop until parm not full
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0138
013a
013c

8A07
E6Al
E9EEFF

013F

013F

0141
0142
0143
0144

0145
0146
0147
0148
0149

014A
014B
0l4c
014D
0l4E

0l4F
0152
0154
0157
015a
015D
0160
0163

0166
0168
016A
0l6C
0l6E
0170
0172
0174
0176
0178
017a
0l7C
017
0180
0182
0184

0186

0000

03
52
00
01

04
53
00
02
19

04
53
01
01
1a

026900
0lé6c

05350D
0808E9
053510
FFFFFF
053518
FFFFFF

4702
4702
4702
4702
5702
6502
7002
7F02
9002
A202
B202
C502
D302
4702
4702
4702

Appendix C Listing of the BOOT ROM

mov AL, [BX]
out fdcparm,AL
jmp parmloop

lastcom

. Q ~e Qe ~o e~

!
creadstring

éreadtrko

creadtrkl

’

chome0
crdstat0
cspecsl
cspecs2

cspecs3

h
cerrtbl dw

O0DOA4E756C6C Cer0  db

rombegin equ offset $

dw

db
db
db
db

db
db
db
db
db

db
db
db
db
db

db
db
db
db
db
db
db
db

offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset
offset

soutput next parameter
;go see about another

Image of data to be moved to RAM

0000h ;last command
3 :length
52h sread function code
0 strack #
1 ;sector #
4
53h sread multiple
0 strack 0
2 ;sectors 2
25 sthrough 26
4
53h
1 strack 1
1 ;sectors 1
26 ;through 26
2,69h,0
1,6ch
5,35h,0dh
08h,08h,0e9%h
5,35h,10h
255,255,255
5,35h,18h
255,255,255
er0
erl
er2
er3
er4
er5
er6
er?
er8
er9
erA
erB
erC
erD
erE
erF

cr,1f,”Null Error ?2°,0
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204572726F72
203F3F00
0186 Cerl equ cer0
0186 Cer2 equ cer0
0186 Cer3 equ cer0
0196 ODOA436C6F63 Cer4d db cr,1£,”Clock Error”,0
6B204572726F
7200
01A4 ODOAAC617465 CerS db cr,1f,”Late DMA“,0
20444p4100
01AF 0D0A49442043 Cer6 db cr,1£f,”ID CRC Error”,0
524320457272
6F7200
01BE 0DOA44617461 Cer? db cr,1f,”Data CRC Error~”,0
204352432045
72726F7200
01CF 0DOA44726976 Cer8 db cr,1f,“Drive Not Ready”,0
65204E6F7420
526561647900
01lE1l ODOA57726974 Cer9 db cr,1f,’Write Protect”,0
652050726F74
65637400
01F1 ODOA54726B20 CerA db cr,1f,”Trk 00 Not Found”,0
3030204E6F74
20466F756E64
00
0204 0DOA57726974 CerB db cr,1f,’Write Fault”,0
65204661756C
7400
0212 0DO0A53656374 CerC db cr,1f,”Sector Not Found”,0
6F72204E6F74
20466F756E64
00
0186 CerD equ cer0
0186 CerE equ cer0
0186 CerF equ cer0
1
0225 dromend equ offset $
00E6 data_length equ dromend-drombegin
’
: reserve space in RAM for data area
H (no hex records generated here)
0000 dseg 0
org 0200h
0200 ram_start equ $
0200 lastcom rw 1 ;last command
0202 read0 rb 4 sread track 0 secto
0206 readl rb 5 sread TO S2-26
020B read?2 rb 5 ;read Tl S1-26
0210 home rb 3 ;home drive 0
0213 rdstat rb 2 sread status
0215 specsl rb 6
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021B
0221
0227
0247
0247
0247
0247
0257
0265
0270
027F
0290
02a2
02B2
02c5
02p3
0247
0247
0247

02E6
02E8

02EA
032a

032a

0323
032B
032p
032F
0331

specs?2
specs3
errtbl
er(
erl
er2
er3
eré
er5
er6
er?
er8
er9
erA
erB
erC
erD
erE
erF

7
leap offset
leap_segment

r
.
7

stack_offset

.
’

I’
sectorl

.
’

Ty

Len
Abs
Min
Max

Appendix C Listing of the BOOT ROM

rb
rb
rw
rb
equ
equ
equ
rb
rb
rb
rb
rb
rb
rb
rb
rb
equ
equ
equ

rw
Lw

rw
equ

6
6

length
er0
er0
er0
length
length
length
length
length
length
length
length
length
er0
er0
er0

32
offset

cer0 ;16
cerd ;14
cer5 11l
cerb ;15
cer? ;17
cer8 ;18
cer9 ;16
cerA ;19
cerB ;14
cerC ;19

1local stack
$;stack from here do

TO0 S1 read in here
equ offset $

rb
rw
rw
rw
rw
end

111
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;sABS is all we care






Appendix D
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khkkkhkkhkhkhhkkkhkhkhhhkkhhhkhkkhkkkkhhkkhkkkhkkhkkkhkkkkkkkkk

*

* This the the LOADER BIOS, derived from the BIOS
* program by enabling the "loader_bios" condi-

* tional assembly switch. The listing has been

* edited to remove portions which are duplicated
* in the BIOS listing which appears in Appendix D
* where elipses "..." denote the deleted portions
* (the listing is truncated on the right, but can
* be reproduced by assembling the BIOS.A86 file

* provided with CP/M-86)

*
*

%* % % % % F ¥ ¥ % * * %

Khkkkhkkkkkkhkkkkhkkhkhkhkhhkhkhhkhhkhkhkkhkhhhhkkkkkhkkkhhhkk

;*********************************************

:* Basic Input/Output System (BIOS) for
:* CP/M-86 Configured for iSBC 86/12 with
;* the iSBC 204 Floppy Disk Controller

* % ¥ % *

;* (Note: this file contains both embedded *
;* tabs and blanks to minimize the list file *
;* width for printing purposes. You may wish*
;* to expand the blanks before performing *

:* major editing.) *
ekkkkkdhhhkkhkhkkhhkkhhkhkkkkhkhkhkhhkkhkkkkhkkkhkhkhkhkkdkk

Copyright (C) 1980,1981
Digital Research, Inc.
Box 579, Pacific Grove
California, 93950

(Permission is hereby granted to use
or abstract the following program in
the implementation of CP/M, MP/M or
CP/NET for the 8086 or 8088 Micro-

~e N8 e w8 me N Se we N we

processor)
FFFF true equ -1
0000 false equ not true
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;*********************************************

;* Loader_bios is true if assembling the

;* LOADER BIOS, otherwise BIOS is for the

;* CPM.SYS file. Blc_list is true if we

:+* have a serial printer attached to BLC8538
;* Bdos int is interrupt used for earlier

:* versions.

* % & % ok * % %

’
ghikkkhkkhkhkdhhhkhhhhhkhkhhhhkdhkkhhhhkhkhkdhhkhkk

FFFF loader_bios equ true

FFFF ble_list equ true

00EQ bdos_int equ 224 ;reserved BDOS Interrupt
IF not loader_bios

~ ~e

~e e

ENDIF ;not loader_bios

IF loader_bios
;T ------------ ——— -—
i
1200 bios_code equ 1200h ;start of LDBIOS
0003 ccp_offset equ 0003h ;base of CPMLOADER
0406 bdos_ofst equ 0406h ;stripped BDOS entr¥

.
’
.
’

ENDIF 7loader_bios

cseg

org ccpoffset
ccp:

org bios_code
7*********************************************
7* *
;* BIOS Jump Vector for Individual Routines *
ok *
I

;*********************************************

1200 E93C00 jmp INIT sEnter from BOOT ROM or LOADER
1203 E96100 jmp WBOOT sArrive here from BDOS call O
1239 E96400 jmp GETIOBF sreturn I/0 map byte (IOBYTE)
123C E96400 jmp SETIOBF ;set I/0 map byte (IOBYTE)

114



CP/M-86 System Guide

123F
1241
1243
1245

1247
124A

124B
124c
1247

1251
1257
1258

125¢
125F
1262
1264

1267

8ccs
8EDO
8ED8
8ECO

BCA916
FC

1E
B80000
8ED8

C70680030604
8COE8203
1F

BB1514
EB85A00
B100

E99CED

E9SFED

Appendix D LDBIOS Listing

;*********************************************

ok *
’
:+* INIT Entry Point, Differs for LDBIOS and *
;* BIOS, according to "Loader_Bios" value *
ok - *
’

;*********************************************

INIT:

;print signon message and initialize hardwa

mov ax,cs ;we entered with a JMPF so
mov SS,ax ; CS: as the initial value
mov ds,ax H DS:,

mov es,ax H and ES:

;use local stack during initialization
mov sp,offset stkbase
cld ;set forward direction

IF not loader_bios

ENDIF ;not loader_bios

IF loader_bios

;This is a BIOS for the LOADER

push ds ;save data segment
mov ax,0
mov ds,ax ;point to segment zero

;BDOS interrupt offset

mov bdos_offset,bdos_ofst

mov bdos_segment,CS ;bdos interrupt segment
pop ds srestore data segment

ENDIF ;loader_bios

mov bx,offset signon

call pmsg ;print signon message

mov c¢l,0 ;default to dr A: on coldst
jmp ccp ;jump to cold start entry o
jmp ccp+6 ;direct entry to CCP at com
IF not loader_bios

ENDIF ;not loader_ bios
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;*********************************************

.k
’

i* CP/M Character I/O Interface Routines *
1 ¥ Console is Usart (i825la) on iSBC 86/12 *
;* at ports D8/DA *
A *
;*********************************************
CONST: ;console status
126A E4DA in al,csts
const_ret:
1272 C3 ret ;Receiver Data Available
CONIN: ;console input
1273 E8FAFF call const
CONOUT : sconsole output
127D E4DA in al,csts
LISTOUT: :1list device output
IF blc_list
7 -— —— —— ————————— — —— - -
7 |
1288 E80700 call LISTST

ENDIF  ;blc_list

~ we

1291 c3 ret
LISTST: ;poll list status
IF ble_list
1292 E441 in al,lsts

ENDIF ;blc_list

129c c3 ret
PUNCH: ;not implemented in this configuration
READER:

129p BO1lA mov al,lah

1297 C3 ret ;return EOF for now
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12a0
12a2

12a3

12a4
12a6

12A7

la2ca

12EB

1300
1304

1305
1309

130A

1311
1315

1316
131A

131B
131

B00O
C3

Cc3

2400
c3

EBCOFF

BB0000

C606311500

880E3115
C3

880E3215
C3

8BD9

890E2A15
C3

890E2C15
C3

BB3815
Cc3

GETIOBF:
mov al,0 ;sTTY: for consistency
ret ;IOBYTE not implemented
SETIOBF:
ret ;iobyte not implemented
zero_ret:
and al,o0
ret ;return zero in AL and flag
; Routine to get and echo a console character
: and shift it to upper case
uconecho:
call CONIN ;get a console character
;*******;*;*;*********************************
%] *
’
P Disk Input/Output Routines *
ok *

;*********************************************

SELDSK: :select disk given by register CL
mov bx,0000h

HOME : ;move selected disk to home position (Track
mov trk,0 :set disk i/o to track zero

SETTRK: ;set track address given by CX
mov trk,cl ;we only use 8 bits of trac
ret

SETSEC: ;set sector number given by cx

mov sect,cl ;we only use 8 bits of sect
ret

SECTRAN: ;translate sector CX using table at [DX]
mov bx,cx

SETDMA: ;set DMA offset given by CX
mov dma_adr,CX :
ret

SETDMAB: ;set DMA segment given by CX
mov dma_seg,CX
ret

i
GETSEGT: ;return address of physical memory table

mov bx,offset seg_table
ret
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131F BO12
1321 EBO2

1323 BOOA

1325 BB2F15

1415

1415 0D0OAODOA

1419 43502F4D2D38
362056657273
696F6E20322E
320p0A00

142F O0DOA486F6D65

Guide Appendix D LDBIOS Listing

;*********************************************

-k *
r
s* All disk I/O parameters are setup: the *
;+* Read and Write entry points transfer one *
;s* sector of 128 bytes to/from the current ¥
;* DMA address using the current disk drive :
ok .
;*********************************************
READ:
mov al,l2h :basic read sector command
jmps r_w_common
WRITE:

mov al,0ah sbasic write sector command

r_w_common:
mov bx,offset io_com ;point to command stri

* o o

;*********************************************

$* *
:* Data Areas *
;* *
;*********************************************
data_offset equ offset $

dseg

org data_offset ;contiguous with co

IF loader_bios
;
signon db cr,1f,cr,1f

db “CP/M-86 Version é.Z',cr,lf,O

~ ~e

ENDIF ;loader_bios

IF not loader_bios

~ ~e

~ ~e

ENDIF ;not loader_bios

bad_hom db cr,1f,”Home Error”,cr,1f,0
include singles.lib ;read in disk definitio
DISKS 2

~
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= 1541
=1668 00

1669
16A9

16A9 00

0000

dpbase equ $ ;Base of Disk Param

db 0 ;sMarks End of Modul

loc_stk rw 32 ;local stack for initialization
stkbase equ offset $

éb.O. ;£ill last address for GENCMD

;*********************************************

ok *

’

A Dummy Data Section *

I *

;*********************************************
dseg 0 sabsolute low memory
org 0 : (interrupt vectors)
END
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ddkkkhkhhkkkhkhkkhhkkkkdhkhkhkhhkkhkhkhkhkhkhhkhkhhkhkkkkkkkkkkkkkk

* This is the CP/M-86 BIOS, derived from the BIOS
* program by disabling the "loader_bios" condi-

* tional assembly switch. The listing has been

* truncated on the right, but can be reproduced

* by assembling the BIOS.A86 file provided with

* CP/M-86. This BIOS allows CP/M-86 operation

* with the Intel SBC 86/12 with the SBC 204 con-
* troller. Use this BIOS, or the skeletal CBIOS
* listed in Appendix E, as the basis for a cus-

* tomized implementation of CP/M-86.

* provided with CP/M-86)

*
*

* K F ok k% ¥ ¥ ¥ F F F ¥ %

kkkkhkkdhkhkkhkkhkhkkkkhhkkhkhhhkhkhkhkkhkkhkkhkkhkkkkkkkkkhkk

7*********************************************

;* Basic Input/Output System (BIOS) for
;* CP/M-86 Configured for iSBC 86/12 with
:+* the iSBC 204 Floppy Disk Controller

* % % ¥ % *

;* (Note: this file contains both embedded
;* tabs and blanks to minimize the list file *
:+* width for printing purposes. You may wish*
:* to expand the blanks before performing *
:+* major editing.) *
;*********************************************

Copyright (C) 1980,1981
Digital Research, Inc.

Box 579, Pacific Grove

California, 93950

(Permission is hereby granted to use
or abstract the following program in
the implementation of CP/M, MP/M or
CP/NET for the 8086 or 8088 Micro-

NE N e N we Ne e we o o~

processor)
FFFF true equ -1
0000 false equ not true
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0000
FFFF
00EO

2500
0000
0B06

00pA
00D8

0041
0040
0060

;*********************************************

;* Loader_bios is true if assembling the *

;* LOADER BIOS, otherwise BIOS is for the *

;* CPM.SYS file. Blc_list is true if we *

;* have a serial printer attached to BLC8538 *

;* Bdos_int is interrupt used for earlier *

:* versions. *

A *

;*********************************************

loader_bios equ false

blc_list equ true

bdos_int equ 224 ;reserved BDOS Interrupt
IF not loader_bios

P _—

7 |

bios_code equ 2500h

ccp_offset equ 0000h

bdos_ofst equ 0BO6h ;BDOS entry point

’

ENDIF snot loader_bios

IF loader_bios
:-I ----------------------- - -
bios_code equ 1200h ;start of LDBIOS
ccp_offset equ 0003h ;base of CPMLOADER
bdos_ofst equ 0406h ;stripped BDOS entrT

ENDIF ;loader_bios

csts equ ODAh ;i8251 status port
cdata equ 0D8h " data port

IF blc_list
:
1lsts equ 41lh ;2651 No. 0 on BLC8538 stat
ldata equ 40h ; " " "o " data
blc_reset equ 60h ;reset selected USARTS on B

ENDIF ;ble_list

;*********************************************

ok *
’
s * Intel iSBC 204 Disk Controller Ports *
.k *
’

;*********************************************
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00A0

00A0
00A0
00Al1
00Al
00a2
00Aa4
00A5
00A6
00A7
00A8
00a8
00A9
00AA
00aF

oooa

000D
oooa

2500
2503
2506
2509
250C
250F
2512
2515
2518
251B
251E
2521
2524
2527
252a
252p
2530
2533
2536
2539
253C

E93C00
E98400
E99000
E99600
E99D00
E9A500
E9B700
E9B400
E9FF00
E9DB0O
E90EO1L
E91001
E91901
E92401
E92501
E99100
E90601
E90F01
E91101
E99300
E99300

base204

fdc_com
fdc_stat
fdc_parm
fdc_rslt
fdc_rst
dmac_adr
dmac_cont
dmac_scan
dmac_sadr
dmac_mode
dmac_stat
fdc_sel
fdc_segment
reset_204

max_retries

cr
1f

ccp:

cseg
org

org

Appendix E BIOS Listing

equ 0aOh :SBC204 assigned ad

equ base204+0 ;8271 FDC out comma

equ base204+0 38271 in status

equ base204+1 8271 out parameter

equ base204+1 ;8271 in result

equ base204+2 ;18271 out reset

equ base204+4 :8257 DMA base addr

equ base204+5 ;8257 out control

equ base204+6 ;8257 out scan cont

equ base204+7 ;8257 out scan addr

equ base204+8 :8257 out mode

equ base204+8 :8257 in status

equ base204+9 ;FDC select port (n

equ base204+10 ;segment address re

equ base204+15 ;reset entire inter

equ 10 ;max retries on dis
;before perm error

equ 0dh ;carriage return

equ Oah ;line feed

ccpoffset

bios_code

;*********************************************

%
’

ok
’

*

:+* BIOS Jump Vector for Individual Routines *
*

;*********************************************

mp
Jmp
jmp
Imp
Imp
jmp
Imp
Jmp
Jmp
jmp
Jmp
Imp
Jmp
Jmp
Imp
Imp
Jmp
jmp
Imp
Imp
jmp

INIT
WBOOT
CONST
CONIN
CONOUT
LISTOUT
PUNCH
READER
HOME
SELDSK
SETTRK
SETSEC
SETDMA
READ
WRITE
LISTST
SECTRAN
SETDMAB
GETSEGT
GETIOBF
SETIOBF

s;Enter from BOOT ROM or LOADER
;Arrive here from BDOS call 0
;return console keyboard status
;return console keyboard char
:write char to console device
;write character to list device
;write character to punch device
sreturn char from reader device
smove to trk 00 on cur sel drive
;select disk for next rd/write
;set track for next rd/write
;set sector for next rd/write
;set offset for user buff (DMA)
;read a 128 byte sector

;write a 128 byte sector

;return list status

;Xlate logical->physical sector
;set seg base for buff (DMA)
;return offset of Mem Desc Table
;return I/0 map byte (IOBYTE)
;set I/0 map byte (IOBYTE)
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253F
2541
2543
2545

2547
254A

254B
254¢C
254F
2551

2553
2559
255D
2560
2563
2566

2568
256E

256F
2571
2573
2575
2577
2579
257B
257D

8ccs
8EDO
8ED8
8ECO

BCE429
FC

1E
B80000
8ED8
8ECO

C70600008D25
8CO0E0200
BF0400
BE00O0O
BI9FEO1

F3A5

C7068003060B
1F

BOFF
E660
BO4E
E642
BO3E
E642
B037
E643

Guide Appendix E BIOS Listing

;*********************************************

ok *
’
3+* INIT Entry Point, Differs for LDBIOS and *
-* BIOS, according to "Loader_Bios" value *
.* *
r

;*********************************************

INIT: ;print signon message and initialize hardwa
mov ax,cs ;we entered with a JMPF so
mov ss,ax s CS: as the initial wvalue
mov ds,ax H pS:,
mov es,ax : and ES:

;juse local stack during initialization
mov sp,offset stkbase
cld ;set forward direction

IF not loader_bios

This is a BIOS for the CPM.SYS file.
Setup all interrupt vectors in low
memory to address trap

~. wo ~e

push ds :save the DS register
mov ax,0

mov ds,ax

mov es,ax :set ES and DS to zero

;setup interrupt 0 to address trap routine
mov int0_offset,offset int_trap

mov int0” _segment,CS

mov di,4

mov si,0 sthen propagate

mov ¢x,510 s;trap vector to

rep movs ax,ax ;all 256 interrupts

;BDOS offset to proper interrupt

mov bdos_offset,bdos_ofst

pop ds ;restore the DS register

;*********************************************
ok *
14

3+* National "BLC 8538" Channel 0 for a serial*
s+* 9600 baud printer - this board uses 8 Sig-*
°* netics 2651 Usarts which have on-chip baud*

-* rate generators.
7* *

;*********************************************

mov al,O0FFh

out blc reset,al ;reset all usarts on 8538
mov al,4dEh

out ldata+2,al ;set usart 0 in async 8 bit
mov al,3Eh

out ldata+2,al ;set usart 0 to 9600 baud
mov al,37h

out ldata+3,al ;enable Tx/Rx, and set up R

124



CP/M-86 System Guide Appendix E BIOS Listing

ENDIF ;not loader_bios

ir loader_bios

;This is a BIOS for the LOADER

push ds ;save data segment
mov ax,0
mov ds,ax ;point to segment zero

;BDOS interrupt offset

mov bdos_offset,bdos_ofst

mov bdos_segment,CS ;bdos interrupt segment
pop ds ;restore data segment

ENDIF ;loader_bios

257F BB4427 mov bx,offset signon
2582 EB86600 call pmsg ;print signon message
2585 B100O mov cl,0 ;default to dr A: on coldst
2587 E976DA jmp ccp ;jump to cold start entry o
258A E979DA WBOOT: Jmp ccp+6 ;direct entry to CCP at com
IF not loader_bios
§ = e et ettt et e e ot e e
7 |
int trap:
258D FA - cli ;block interrupts
258E 8cCCS8 mov ax,cs
2590 8EDS8 mov ds,ax ;get our data segment
2592 BB7927 mov bx,offset int_trp
2595 E85300 call pmsg
2598 F4 hlt shardstop

ENDIF ;not loader_bios

;*********************************************
ok
i

s * CP/M Character I/0 Interface Routines *
i * Console is Usart (iB8251la) on iSBC 86/12 *
:* at ports D8/DA *
ok *
;*********************************************
CONST: sconsole status

2599 E4DA in al,csts

259B 2402 and al,2

259D 7402 jz const_ret

259F OCFF or al,255 sreturn non-zero if RDA
const ret:

25a1 C3 ~ ret ;Receiver Data Available
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25A2
25A5
25A7
2579
25AB

25AC
25RE
25B0
25B2
25B4
25B6

25B7
25BA
25BC
25BE

25C0

25C1
25C3
25C5
25¢7
25C9

25CB

25CC
25CE

25CF
25p1

ESFAFF
74FB
E4D8
247F
c3

E4DA
2401
T4FA
8ACL
E6D8
Cc3

E80700
74FB
8AC1
E640

c3

E441
2481
3cs81
750A
OCFF

c3

BO1A

B0OOO
c3

CONIN: ;console input
call const
jz CONIN ;wait for RDA
in al,cdata
and al,7fh ;read data and remove parit
ret
CONOUT : ;console output
in al,csts
and al,l ;get console status
jz CONOUT ;wait for TBE
mov al,cl
out cdata,al ;Transmitter Buffer Empty
ret ;then return data
LISTOUT: ;list device output
IF blc_list

call LISTST

jz LISTOUT ;wait for printer not busy
mov al,cl
out ldata,al ;ssend char to TI 810

ENDIF ;ble_list
ret
LISTST: ;poll list status

IF blc_list

in al,lsts

and al,81h slook at both TxRDY and DTR
cmp al,81lh

jnz zero_ret ;either false, printer is b
or al,255 sboth true, LPT is ready

ENDIF :blc_list
ret
PUNCH: :not implemented in this confiquration

READER:
mov al,lah

ret ;return EOF for now
GETIOBF:

mov al,0 ;TTY: for consistency

ret ; IOBYTE not implemented
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25D2

25D3
25D5

25D6
25D9
25DA
25pC
25DF
25E0
25E2
25E4
25E6
25E8

25EA

25EB
25ED
25EF
25F1
25F3
25F6
25F7

25F9
25FC
25FF
2601
2603
2606
2608
260A

260D
260F
2611

c3

2400
C3

E8CIOFF
50
8ACS8
EBCDFF
58
3c6l
7206
3C7a
7702
2C20

C3

8a07
84C0
7428
8ACS8
E8B6FF
43
EBF2

BB0000O
80F902
7318
B080O
80F900
7502
B040
A26928

B500
8BDY9
B104

SETIOBF:

ret ;iobyte not implemented
zero_ret:

and al,0
ret ;return zero in AL and flag

:+ Routine to get and echo a console character
; and shift it to upper case

uconecho:

call CONIN sget a console character

push ax

mov cl,al ;save and

call CONOUT

pop ax ;echo to console

cmp al,”a”

jb uret ;less than “a” is ok

cmp al,”z”

ja uret ;greater than “z” is ok

sub al,”a’-“A” ;else shift to caps
uret:

ret
H utility subroutine to print messages
pmsg:

mov al, [BX] ;get next char from message

test al,al

jz return ;if zero return

mov CL,AL

call CONOUT ;print it

inc BX

jmps pmsg snext character and loop
;*********************************************
ok *
r
A Disk Input/Output Routines *
ok *
!

;*********************************************

SELDSK: ;select disk given by register CL
mov bx,0000h
cmp cl1,2 ;this BIOS only supports 2
jnb return sreturn w/ 0000 in BX if ba
mov al, 80h
cmp c¢l,0
jne sell ;drive 1 if not zero
mov al, 40h ;else drive is 0

sell: mov sel mask,al ;save drive select mask
;now, we need disk paramete
mov ch,0
mov bx,cx sBX = word(CL)
mov cl,4
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2613
2615
2619

261A
261F
2622
2625
2627
262A
262D

262F
2633

2634

D3E3
81c37c28
C3

€6066C2800
BB6E28
E83500
74F2
BB6A27
E8BEFF
EBEB

880E6C28
c3

880E6D28

2638 C3

2639
263B
263D
263F

2640
2644

2645
2649

264A
264D

264E
2650

8BD9
03pAa
8AlF
c3

890E6528
c3

890E6728
c3

BB7328
c3

B012
EB02

shl bx,cl smultiply drive code * 16
screate offset from Disk Parameter Base
add bx,offset dp_base

return:

ret

HOME: smove selected disk to home position (Track
mov trk,0 ;sset disk i/o to track zero
mov bx,offset hom_com
call execute

jz return shome drive and return if O
mov bx,offset bad_hom ;else print
call pmsg ;"Home Error"
jmps home ;and retry

SETTRK: ;set track address given by CX
mov trk,cl ;we only use 8 bits of trac
ret

SETSEC: ;set sector number given by cx

mov sect,cl swe only use 8 bits of sect
ret

SECTRAN: ;translate sector CX using table at [DX]
mov bx,cx
add bx,dx ;add sector to tran table a
mov bl, [bx] ;get logical sector
ret

SETDMA: ;set DMA offset given by CX
mov dma_adr,CX
ret

SETDMAB: ;set DMA segment given by CX
mov dma_seg,CX
ret

i

GETSEGT: ;return address of physical memory table
mov bx,offset seg_table
ret

7*********************************************

.
*
* *

:+* All disk I/0 parameters are setup: the
;* Read and Write entry points transfer one
;* sector of 128 bytes to/from the current
:+* DMA address using the current disk drive

* * % *

;*********************************************

READ:
mov al,l2h sbasic read sector command
jmps r_w_common

WRITE:
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2652

2654
2657

265A

265E

2663
2667

266A
266E
2671
2674
2676
2678
267B
267D
267F
2681

2683
2685
2687
2689

268B
268D
268F

2691
2693

2695
2699

269B

B0OA

mov al,0ah

r_w_common:
mov bx,offset io_com ;point to command stri
mov byte ptr 1[BX],al ;put command into str
fall into execute and return

BB6A28
884701

!

execute:

891E6328

C60662280A

retry:

8BlE6328
E88900

8B1lE6328
8A4701
B90008
3c2c
720B
B98080
240F
3coc
B0OO
7736

Appendix ® BIOS Listing

sbasic write sector command

sexecute command string.

~e ~o we

[BX] points to length,
followed by Command byte,
followed by length-1 parameter bhyte

mov last_com,BX ;save command address for r
outer_retry:
;allow some retrvying

mov rtry_cnt,max_retries

mov BX,last_com
call send com

stransmit command to i8271

check status poll

mov BX,last com
mov al,l[bxT

mov cx,0800h
cmp al,2ch
jb exec_poll
mov cx,8080h
and al,0fh
cmp al,Och
mov al,0

ja exec_exit

exec_poll:

E4A0
22C5
32Cl
74F8

E4Al
241E
7428

3C10
7425

dr_rdy:

FEOE6228
75C8

~e e

B400

in al,fdc_stat

and al,ch
xor al,cl
jz exec_poll

in al,fdc_rslt

and al,leh
jz exec_exit

cmp al,l0h
je dr_nrdy

:1get command op code
;mask if it will be "int re

;ok if it is an interrupt t
;else we use "not command b

;unless there isn’t

H any result

;poll for bits in CH,

: toggled with bits in CL

;read status

; 1isolate what we want to
;and loop until it is done

;Operation complete,
; see if result code indica

:no error, then exit
;some type of error occurre

;was it a not ready drive ?
i no,

; then we just retry read or write

dec rtry_cnt
jnz retry

; up to 10 times

retries do not recover from the

hard error

mov ah,0
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269D
269F
26A3
26A6
26A8
26AB
26AD
26AF
26B1
26B3
26B5
26B7

26B9

26BA
26BD
26BF
26C2
26C4
26C7

" 26cA
26CD
26CF

26D1
26D3

26D4

26D7
26D9
26DE
26E0

26E2
26E5

26E8
26EA
26EC
26EE
26F0

8BD8
8B9F9127
E845FF
E4D8
E82BFF
3c43
7425
3c52
74AB
3C49
741A
OCFF

c3

E81A00
7524
E81500
759F
BB0228
E821FF

E80A00
74FB
EB92

2400
C3

E9B3FE

B640
F606692880
7502
B604

BB7128
E80BOO

E4A0
A880
75FA
E4Al
84C6

mov bx,ax ;make error code 16 bits
mov bx,errtbl [BX]

call pmsg ;print appropriate message
in al,cdata ;£lush usart receiver buffe

call uconecho ;read upper case console ch
cmp al,”Cc”

je wboot 1 ;cancel

cmp al,”R”

je outer_retry ;retry 10 more times

cmp al,’1”

je z_ret ;ignore error

or al,255 ;set code for permanent err
exec_exit:

ret
dr_nrdy: shere to wait for drive ready

call test ready

jnz retry ;if it”s ready now we are d

call test_ready

jnz retry ;if not ready twice in row,

mov bx,offset nrdymsg
call pmsg ;"Drive Not Ready"

nrdy0l:
call test_ready
iz nrdy0l snow loop until drive ready
imps retry ;then go retry without decr
zret:
and al,0
ret ;return with no error code
wboot_1: ;can”t make it w/ a short 1
jmp WBOOT
7*********************************************
.k *
r
:* The i8271 requires a read status command *
3* to reset a drive-not-ready after the *
;* drive becomes ready *
.k *
!

;*********************************************

test_ready:

mov dh, 40h ;proper mask if dr 1

test sel_mask,80h

jnz nrdy2

mov dh, 04h imask for dr 0 status bit

nrdy2:
mov bx,offset rds_com
call send_com
dr_poll:
in al,fdc_stat ;get status word
test al,80h

jnz dr_poll ;wait for not command busy
in al,fdc_rslt ;get "special result”
test al,dh :1look at bit for this drive
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26F2

26F3
26F5
26F7

26F9
26FC
26FE
2700
2702

2704
2706
2708

270A
270c
270E
2710
2712
2714
2716
2719
271B
271D
271F
2722
2724
2726

2728
272A
272B
272D
2731

2733
2735
2737

C3

E4A0
A880
75FA

8a4701
3Ci12
7504
B140
EBO6

3coa
7520
B180

B004
E6A8
B0O0O
E6AS5
8aCl
E6A5
216528
E6A4
8AC4
E6A4
Al6728
E6AA
8ac4
E6AA

8AOF

43

8A07
0A066928
E6A0

FEC9
7482
43

ret

Appendix E BIOS Listing

;return status of ready

;*********************************************

;* Send_com sends a command and parameters
BX addresses parameters.
:* The DMA controller is also initialized

:* if this is a read or write

s* to the i8271:

’
;********************************************

send_com:

in al,fdc_stat
test al,80h

jnz

send_com

;see if we have

mov
cmp
dne
mov

al,l[bx]
al,l2h
write maybe
cl,40h

jmps init_dma

write_maybe:
cmp
jne
mov

init dma:

al,0ah
dma_exit
cl,80h

*
*
*
*
*
*

sinsure command not busy
;loop until ready

to initialize for a DMA ope
;get command byte

;if not a read it could be
;is a read command, go set

;leave DMA alone if not rea
;we have write, not read

;we have a read or write operation, setup DMA contr
contains proper direction bit)

H (CL
mov
out
mov
out
mov
out
mov
out
mov
out
mov
out
mov
out

dma_exit:
mov
inc
mov

al,04h
dmac_mode,al
al,00
dmac_cont,al
al,cl
dmac_cont,al
ax,dma_adr
dmac_adr,al
al,ah
dmac_adr,al
ax,dma_seg

;enable dmac

;send first byte to con
;load direction register
;send low byte of DMA

;send high byte

fdc_segment,al ;send low byte of segmen

al,ah

fdc_segment,al ;then high segment addre

cl, [BX]
BX
al, [BX]

or al,sel_mask

out
parm_loop:
dec

fdc_com,al

cl

jz exec_exit

inc
parm_poll:

BX
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2738
273A
273C
273E
2740
2742

E4A0
A820
75FA
8A07
E6Al
EBEF

2744

2744
2748

276A

2779

2791
2799
27al1
2779

0DOAODOA

202053797374
656D2047656E
657261746564
20202p203131
204A616E2038
310D0A00

ODOA486F6D65
204572726F72
0DOAOO

ODOA496E7465
727275707420
547261702048
616C740D0A00

B127B127B127
B127
Cl127D127DE27
EF27
022816282828
3Dp28
4D28B127B127

Appendix E BIOS Listing

in al,fdc_stat
test al,20h

jnz parm_poll
mov al, [BX]

out fdc_parm,al
jmps parm_loop

;test "parameter register £
;idle until parm reg not fu

;send next parameter
;go see if there are more p

;*********************************************

;* *
i Data Areas *
ok *

;*********************************************
data_offset equ offset §

dseg
org data_offset ;contiguous with co
IF loader_bios
i l
signon db cr,1lf,cr,1f
| db “Cp/M-86 Version 2.2”,cr,1f,0
; —————————————————————————————
ENDIF ;loader_bios
IF not loader_bios
; —————————————————————————
7 |
signon db cr,1f,cr,1£f
db * S8ystem Generated - 11 Jan 817,c
i I
ENDIF ;not loader_bios
bad_hom db cr,1f,”dome Error”,cr,1f,0
int_trp db cr,1f,”Interrupt Trap Halt”,cr,lf,0
errtbl dw er0O,erl,er2,er3
dw erd,er5,er6,er’7
dw er8,er9,erA,erB
dw erC,erD,erE,erF
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27B1

B127

0DOA4E756C6C
204572726F72
203F3F00

27B1
2781
27Bl

27Cl1

27DL

27DE

27EF

2802

2816

2828

283D

284D

0D0A436C6F63
6B204572726F
72203A00
0D0A4C617465
20444p41203A
00
0p0A49442043
524320457272
6F72203A00
0D0A44617461
204352432045
72726F72203A
00
0D0A44726976
65204E6F7420
526561647920
3A00
O0DOA57726974
652050726F74
656374203A00
ODOA54726B20
3030204E6F74
20466F756E64
203A00
0DOA57726974
65204661756C
74203700
0DOA53656374
6F72204E6F74
20466F756E64
203A00

27B1
2781
27Bl1
2802

2862
2863
2865
2867
2869

286A
286B
286C

00
0000
0000
0000
40

03
00
00

Guide

er0 db
erl equ
er2 equ
er3 equ
erd db
er5 db
er6 db
er? db
er8 db
er9 db
erA db
erB db
erC db
erD equ
erE equ
erF equ
nrdymsg equ
rtry_cnt db
last_com dw
dma_adr dw
dma_seg dw
sel_mask db
; Vari
io_com db 3
rd_wr db 0
trk db 0

Appendix E BIOS Listing

cr,1f,”Null Error ??°,0

er0
er0
er0
cr,lf,’Clock Error :”°,0

cr,1f,”Late DMA :“,0

cr,1€,”ID CRC Error :°,0

cr,1f,”bata CRC Error :%,0

cr,l1f,”Drive Not Ready :7,0

cr,1f,”Write Protect :”,0

cr,1f,”Trk 00 Not Found :%,0

cr,1f,’Write ¥Fault :°,0

cr,lf,”Sector Not Found :”,0

;disk error retry counter
;address of last command string
:dma offset stored here

;dma segment stored here

40h ;select mask, 40h or 80h

ous command strings for 18271

slength

;read/write function code
strack #
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286D

286E
2871

2873
2874
2876
2878
287a

=287C
=2880
=2884
=2888

ononunw o

00

022900
012C

02

DF02
2105
0020
0020

287¢C

AB280000
00000000
c5289cC28
64294529
AB280000
00000000
Cc5289cC28
93297429

00
F200
3F00
Cco
00
1000
0200

01070D13
19050B11
1703090F
15020808
141A060C
1218040A
1016

001F
0010

289C
001F
0010
28AB

28C5

sect

db

Appendix E BIOS Listing

;sector #

hom com db 2,29h,0 shome dr

rds_com db 1,2ch

.
12

segtable db 2

épbase
dpe0

dpel

,épbO

x1t0

als0
css0

dpbl
alsl
cssl
x1ltl

O~ ne ~e

egdat

ive command

;read status command

System Memory Segment Table

;2 segments

starts after BIOS

;and extends to 08000

is 20000 -

include singles.lib ;read in disk definitio

;Base of Disk Param
;Translate Table
;Scratch Area

;Dir Buff, Parm Blo
;Check, Alloc Vecto
;Translate Table
;Scratch Area

;Dir Buff, Parm Blo
;Check, Alloc Vecto
,1024,243,64,64,2
;Disk Parameter Blo
;Sectors Per Track
;Block Shift

;Block Mask

;Extnt Mask

;Disk Size - 1
;Directory Max
;AllocO

;Allocl

;Check Size

;0ffset

;Translate Table

;:Allocation Vector
;Check Vector Size

;Equivalent Paramet
;Same Allocation Ve
;Same Checksum Vect
:Same Translate Tab

dw tpa_seg ;1lst seg

dw tpa_len

dw 2000h ssecond

dw 2000h ;3FFFF (128k)
DISKS 2

equ $

dw x1t0,0000h

dw 0000h,0000h

dw dirbuf,dpb0

dw csv0,alv0

dw x1t1l,0000h

dw 0000h,0000h

dw dirbuf,dpbl

dw csvl,alvl
DISKDEF 0,1,26,6

equ offset $

dw 26

db 3

db 7

db 0

dw 242

dw 63

db 192

db 0

dw 16

dw 2

equ offset §

db 1,7,13,19

db 25,5,11,17

db 23,3,9,15

db 21,2,8,14

dab 20,26,6,12

db 18,24,4,10

db 16,22

equ 31

equ 16
DISKDEF 1,0

equ dpb0

equ alsO

equ css0

equ x1t0
ENDEF

Uninitialized Scratch Memory Follows:

equ offset $
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28C5
2945

29E4
02DF
0521
29E4 00

0000

0000
0002

0004

0380
0382

Appendix E BIOS Listing

dirbuf rs 128 ;Directory Buffer

alvo rs als0 ;Alloc Vector

csv0 rs css0 ;Check Vector

alvl rs alsl ;Alloc Vector

csvl rs cssl ;Check Vector

enddat equ offset $ ;End of Scratch Are

datsiz equ offset S-begdat ;Size of Scratch Ar
db 0 sMarks End of Modul

loc_stk rw 32 ;local stack for initialization
stkbase equ offset $

lastoff equ offset $
tpa_seg equ (lastoff+0400h+15) / 16

tpa_len equ 0800h - tpa_seg
db 0 ;£111 last address for GENCMD
;*********************************************
ok *
r
P* Dummy Data Section *
.k *
,;*********************************************
dseg 0 ;absolute low memory
org 0 ; (interrupt vectors)
int0_offset W 1
int0_segment rw 1
; pad to system call vector
rw 2* (bdos_int-1)
bdos_offset rw 1
bdos_segment rw 1
END
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Appendix F
CBIOS Listing

dkhkdkhkhkhkhhkhkhhhkkhkhkkhhkhkhhhkhhkkhhkhkhkhhhkkkhkkkkkkkkkkk

This is the listing of the skeletal CBIOS which
you can use as the basis for a customized BIOS
for non-standard hardware.

The essential por-

marking the routines to be inserted.

* *
* *
* *
* tions of the BIOS remain, with "rs" statements *
* *
* *
* *

khkkkhkkkhkhkhkhkhhhkhhkhkkkkkkkkkkkhkkkkkkkhkhkkkhhhkkkdhkd

FFFF
0000
000D
ooo0a

0000
00EO

2500
0000
0B06

;*********************************************

ok
’

:* This Customized BIOS adapts CP/M-86 to
;* the following hardware configuration

T Proc
PR Bran
;* Cont
ok

r

ok

r

3 ¥ Proq
i Revi
.k

essor:
d:
roller:

rammer :
sions :

* % % % F % % Ok % % *

;*********************************************

true equ -1

false equ not true

cr equ 0dh ;carriage return

1f equ O0ah ;line feed

;*********************************************

ok *

7

;* Loader_bios is true if assembling the *

;* LOADER BIOS, otherwise BIOS is for the *

:* CPM.SYS file. *

ok *

;*********************************************

loader bios equ false

bdos_int equ 224 ;reserved BDOS interrupt
IF not loader_bios

PR - - - - - —

; |

bios_code equ 2500h

ccp_offset equ 0000h

bdos_ofst equ 0B06h ;BDOS entry point

~ we

137



Cp/M-86 System Guide Appendix F CBIOS Listing

2500 E93C00
2503 E97900
2506 E98500
2509 E98D00
250C E99A00
250F E9A200
2512 E9B500
2515 E9BD0O
2518 E9F600
251B E9D900
251E E90101
2521 E90301
2524 E90CO01
2527 E91701
2527 E94701
252D E98F00
2530 E9F900
2533 E90201
2536 E90401
2539 E9A400
253C E9A500

253F 8CC8

ENDIF ;not loader_bios

Iir loader_bios
; l
bios_code equ 1200h ;start of LDBIOS
ccp_offset equ 0003h ;base of CPMLOADER
bdos_ofst equ 0406h ;stripped BDOS entrT

ENDIF ;loader_bios

cseg

org ccpoffset
cep:

org bios_code

;*********************************************

ok *
’

;* BIOS Jump Vector for Individual Routines *
ok *
’

;*********************************************

jmp INIT ;Enter from BOOT ROM or TLOADER
jmp WBOOT sArrive here from BDOS call 0
jmp CONST ;return console keyboard status
jmp CONIN sreturn console keyboard char
jmp CONOUT ;write char to console device
jmp LISTOUT ;write character to list device
jmp PUNCH ;write character to punch device
jmp READER ;return char from reader device
jmp HOME ;move to trk 00 on cur sel drive
jmp SELDSK ;select disk for next rd/write
jmp SETTRK ;set track for next rd/write

jmp SETSEC ;set sector for next rd/write
jmp SETDMA ;set offset for user buff (DMA)
jmp READ ;read a 128 byte sector

jmp WRITE ;write a 128 byte sector

jmp LISTST ;return list status

jmp SECTRAN ;Xlate logical->physical sector
jmp SETDMAB ;set seg base for buff (DMA)

jmp GETSEGT ;return offset of Mem Desc Table
jmp GETIOBF ;return I/0 map byte (IOBYTE)
jmp SETIOBF ;set I/0 map byte (IOBYTE)
;*********************************************
ok *
;* INIT Entry Point, Differs for LDBIOS and *
;* BIOS, according to "Loader_Bios" value :
ok

I
;*********************************************

INIT: ;print signon message and initialize hardwa
mov ax,cs ;we entered with a JMPF so
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2541
2543
2545

2547
254A

254B
254cC
2551
2554
2556

2558
255E
2562
2565
2568
256B

256D
2573

8EDO
8ED8
8ECO

BC5928
FC

Appendix F CBIOS Listing

mov SS,ax
mov ds,ax ;DS:,

mov es,ax ;and ES:

sruse local stack during initialization
mov sp,offset stkbase

cld ;set forward direction

:CS: as the initial value o

IF not loader_bios

~e ~e

1E
C606A72600
B80000
8ED8

8ECO

C70600008225
8CO0E0200
BF0400
BEO0000
BIFEO1

F3A5

C7068003060B
1F

~e

; This is a BIOS for the CPM.SYS file.
; Setup all interrupt vectors in low
; memory to address trap

push ds ;save the DS register
mov IOBYTE,O ;clear IOBYTE
mov ax,0

mov ds,ax

mov es,ax ;set ES and DS to zero
;setup interrupt 0 to address trap routine
mov int0_offset,offset int_trap

mov int0_segment,CS

mov di,4
mov si,0 ;then propagate

mov c¢x,510 ;trap vector to

rep movs ax,ax j;all 256 interrupts
:BDOS offset to proper interrupt

mov bdos_offset,bdos_ofst

pop ds ;restore the DS register

(additional CP/M-86 initialization)

~e ~o

~o ~o

;not loader_bios

ENDIF

IF loader_bios

;This is a BIOS for the LOADER

push ds ;save data segment

mov ax,0

mov ds,ax ;point to segment zero
;BDOS interrupt offset

mov bdos_offset,bdos_ofst

mov bdos_segment,CS ;bdos interrupt segment
(additional LOADER initialization)

pop ds ;restore data segment

2574 BBB126
2577 EB86F00
257A B100O

257C E981DA

ENDIF :loader_bios

mov bx,offset signon

call pmsg ;print signon message
mov cl1,0 ;default to dr A: on coldst
jmp ccp ;jump to cold start entry o
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257F

2582
2583
2585
2587
258A
258D

258E
2598

2599
259C
259E
25A8

25A9
25B3

25B4
25BE

25BF
25C9

25CA
25D4

25D5
25DF

25E0

E984DA

FA
8ccs
8ED8
BBD126
E85C00
F4

Cc3

ESF2FF
74FB

C3

Cc3

c3

c3

C3

c3

AOA726

Appendix F CBIOS Listing

WBOOT: Jjmp ccp+6 ;direct entry to CCP at com

IF not loader_bios
; l
int_trap:
cli :block interrupts
mov ax,cs
mov ds,ax ;get our data segment
mov bx,offset int_trp
call pmsg
hlt shardstop
; |
ENDIF ;not loader_bios

;*********************************************
7k *

3 * CP/M Character I/0 Interface Routines *
*

ok
’

;*********************************************

CONST: sconsole status
rs 10 ;(£ill-in)
ret
CONIN: ;console input
call CONST
jz CONIN ;wait for RDA
rs 10 s (£1ill1l-in)
ret
CONOUT ¢ ;console output
rs 10 s (£ill-in)
ret ;then return data
LISTOUT: :1list device output
rs 10 :(£ill-in)
ret
LISTST: ;poll list status
rs 10 :{(£ill-in)
ret
PUNCH: ;write punch device
rs 10 ;s (£il1-in)
ret
READER:
rs 10 ;(€£ill-in)
ret
GETIOBF:

mov al,IOBYTE
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25E3

25E4
25E8

25E9
25EB
25ED
25EF
25F1
25F4
25F5

Cc3

880EA726
c3

8A07
84cC0
7421
8ACS
EBBSFF
43
EBF2

0002

25F7
25FB
25FE
2601
2603
2605
2607
2609
260B
260E
2610

2611
2617
2621

2622
2626

2627
262B

262C
262E
2630
2632

880EAB26
BB0000
80r902
730D
B500
8BDI9
B104
D3E3
BIF126
03p9
c3

C706A9260000

C3

890EA926
c3

890EAB26
Cc3

8BD9
03pA
8AlF
Cc3

ret
SETIOBF:
mov IOBYTE,cl ;set iobyte
ret ;iobyte not implemented
pmsg:
mov al, [BX] ;:get next char from message
test al,al
jz return ;if zero return
mov CL,AL
call CONOUT ;print it
inc BX
jmps pmsg ;next character and loop
;*********************************************
ok *
1
3 * Disk Input/Output Routines *
. % *
I

;*********************************************

SELDSK: ;select disk given by register CL
ndisks equ 2 ;number of disks (up to 16)
mov disk,cl ;save disk number
mov bx,0000h ;ready for error return
cmp cl,ndisks ;n beyond max disks?
jnb return ;return if so
mov ch,0 sdouble(n)
mov bx,cx sbx = n
mov c¢l,4 ;ready for *16
shl bx,cl ;n = n * 16
mov cx,offset dpbase
add bx,cx ;dpbase + n * 16
return: ret ;bx = .dph
HOME: ;move selected disk to home position (Track
mov trk,0 ;set disk i/o to track zero
rs 10 7 (£il1l-in)
ret

SETTRK: ;set track address given by CX
mov trk,CX
ret

SETSEC: ;set sector number given by cx
mov sect,CX
ret

SECTRAN: ;translate sector CX using table at [DX]
mov bx,cx

add bx,dx ;add sector to tran table a
mov bl, [bx] ;get logical sector
ret

SETDMA: ;set DMA offset given by X
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2633
2637

2638
263C

263D
2640

2641
2673

2674
26A6

890EAD26
c3

890EAF26
c3

BBE826
C3

c3

c3

26A7

26A7
26A8
2679
26AB
26AD
26AF

00
00
0000
0000
0000
0000

Appendix F CBIOS Listing

mov dma_adr,CX

ret

SETDMAB: ;set DMA segment given by CX
mov dma_seg,CX

ret

;
GETSEGT: ;return address of physical memory table
mov bx,offset seg_table

ret

;*********************************************

ok *
r

3* All disk I/0 parameters are setup: *
:* DISK is disk number (SELDSK) *
P TRK is track number (SETTRK) *
s * SECT is sector number (SETSEC) *
A DMA_ADR 1is the DMA offset (SETDMA) *
A DMA_SEG is the DMA segment (SETDMAB)*

:* READ reads

the selected sector to the DMA*

+* address, and WRITE writes the data from *
s* the DMA address to the selected sector *

+* (return 00

if successful, 01 if perm err)*
*

;*********************************************

READ:
rs
ret
WRITE:
rs
ret

50 ;£ill-in

50 : (Fill-in)

;*********************************************

*

Data Areas *
*

;*********************************************

data_offset

dseg

org
IOBYTE db
disk db
trk dw
sect dw

dma_adr dw
dma_seg dw

signon db

equ offset $

data_offset ;contiguous with co
0

:disk number

;track number
;sector number

;DMA offset from NS
;DMA Base Segment

[=NoNoeNoNo

loader_bios

cr,l1f,cr,1f
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| db “CP/M-86 Version 1.0%,cr,1£f,0
ENDIF iloader_bios .
IF not loader_bios
26B1 ODOAODOA signon db cr,\f,cr,1f
26B5 53797374656D db “System Generated 00/00/00”
2047656E6572
617465642030
302F30302F30
30
26CE 0DOAOO | db cr,lf,0
’
ENDIF ;not loader_bios
26D1 0DpOA int_trp db cr,lf
26D3 496E74657272 db “Interrupt Trap Halt”
757074205472
61702048616C
74
26E6 0DOA db cr,lf
H System Memory Segment Table
26E8 02 segtable db 2 ;2 segments
26E9 C602 dw tpa_seg ;1st seg starts after BIOS
26EB 3A05 dw tpa_len ;and extends to 08000
26ED 0020 dw 2000h ;second is 20000 -
26EF 0020 dw 2000h ; 3FFFF (128k)
= include singles.lib ;read in disk definitio
= : DISKS 2
= 26F1 dpbase equ S ;Base of Disk Param
=26F1 20270000 dpe0 dw x1t0,0000h ;Translate Table
=26F5 00000000 dw 0000h,0000h ;Scratch Area
=26F9 3A271127 dw dirbuf,dpb0 ;Dir Buff, Parm Blo
=26FD D927BA27 dw csv0,alv0 ;Check, Alloc Vecto
=2701 20270000 dpel dw x1t1,0000h ;Translate Table
=2705 00000000 dw 0000h,0000h ;Scratch Area
=2709 3A271127 dw dirbuf,dpbl ;Dir Buff, Parm Blo
=270D 0828E927 dw csvl,alvl ;Check, Alloc Vecto
= H DISKDEF 0,1,26,6,1024,243,64,64,2
= 2711 dpb0 equ offset § ;:Disk Parameter Blo
=2711 1a00 dw 26 ;Sectors Per Track
=2713 03 db 3 ;Block Shift
=2714 07 db 7 ;Block Mask
=2715 00 db 0 ;Extnt Mask
=2716 F200 aw 242 ;Disk Size -1
=2718 3F00 daw 63 ;Directory Max
=271Aa CO db 192 ;AllocO
=271B 00 db 0 sAllocl

Appendix F CBIOS Listing
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Uninitialized Scratch Memory Follows:

=271C 1000 dw 16 ;Check Size
=271E 0200 dw 2 ;O0ffset
= 2720 x1t0 equ offset $ ;Translate Table
=2720 01070D13 db 1,7,13,19
=2724 19050B11 db 25,5,11,17
=2728 1703090F db 23,3,9,15
=272C 1502080E db 21,2,8,14
=2730 141A060C db 20,26,6,12
=2734 1218040A db 18,24,4,10
=2738 1016 db 16,22
= O001lF alsO equ 31 ;Allocation Vector
= 0010 css0 equ 16 :Check Vector Size
= ; DISKDEF 1,0
= 2711 dpbl equ dpb0 ;Equivalent Paramet
= 001lF alsl equ als0 :Same Allocation Ve
= 0010 cssl equ css0 ;Same Checksum Vect
= 2720 x1tl equ x1t0 ;Same Translate Tab
= H ENDEF
= 273A begdat equ offset $ ;Start of Scratch A
=273A dirbuf rs 128 sDirectory Buffer
=27BA alv0 rs als0 ;Alloc Vector
=27D9 csv0 rs css0 ;Check Vector
=27E9 alvl rs alsl ;Alloc Vector
=2808 csvl rs cssl ;Check Vector
= 2818 enddat equ offset $ sEnd of Scratch Are
= O0ODE datsiz equ offset $-begdat ;Size of Scratch Ar
=2818 00 db 0 ;Marks End of Modul
2819 loc_stk rw 32 ;local stack for initialization
2859 stkbase equ offset $
2859 lastoff equ offset §$
02Cé6 tpa_seg equ (lastoff+0400h+15) / 16
053a tpa_len equ 0800h - tpa_seg
2859 00 db 0 ;£ill last address for GENCMD
;*********************************************
ok *
i * Dummy Data Section *
ok *
;*********************************************
0000 dseg 0 ;absolute low memory
org 0 ; {(interrupt vectors)
0000 int0_offset w 1
0002 int0_segment w 1
H pad to system call vector
0004 rw 2* (bdos_int-1)
0380 bdos_offset rw 1
0382 bdos_segment rw 1
END
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allocate absolute memory, 52
allocate memory, 52

B

base page, 1
BIOS, 121
bootstrap, 4
bootstrap ROM, 81

C

CBIOS, 56, 137
close file, 34
cMD, 1, 15
cold start loader, 1, 56, 81
compact memory model, 11, 21
compute file size, 45
CONIN, 61
coNouT, 61
console input, 25
console output, 25
console status, 30
CONST, 60
converting 8080 programs
to Ccp/M-86, 3, 17, 23
cross development tools, 2

D

data block, 72, 74
delete file, 36
direct BIOS call, 47
direct console 1/0, 27
directory entries, 71
disk definition tables, 4, 67
disk parameter block, 69
disgvparameter header, 62,

’
DMA buffer, 14, 39, 60, 63

F

far call, 11, 14

file control block, 30
file structure, 1

free all memory, 53

Index
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G

GENCMD, 2, 3, 15, 17

GENDEF, 2

get address of disk parameter
block, 41

get allocation vector
address, 39

get DMA base, 48

get I/0 byte, 27

get maximum memory, 51

get or set user code, 41

get read/only vector, 40

GETIOB, 65

GETSEGB, 65

group, 2

H

header record, 20
HOME, 61

I

INIT , 4, 60
Intel utilities, 17
IOBYTE, 58

L

L-module format, 19

LDCOPY, 2

LIST, 61

list output, 26

LISTST, 63

LMCMD, 19

logical to physical sector
translation, 64

make file, 37

memory, 14

memory region table, 65
memory regions, 1

o

offset, 2
open file, 33



P

print string, 28
program load, 53
PUNCH, 61

punch output, 26

R

random access, 95

READ, 63

read buffer, 29

read random, 42

read sequential, 36

READER, 61

reader input, 26

release all memory, 53

release memory, 52

rename, 38

reserved software interrupt,
1, 23

reset disk, 33

reset drive, 46

return current disk, 38

return login vector, 38

return version number, 30

S

search for first, 35

search for next, 35

sector blocking and
deblocking, 87

SECTRAN, 64

segment, 2

segment group memory
requirements, 17

segment register change, 11

segment register
initialization, 8

SELDSK, 62

select disk, 33

set DMA address, 39

set DMA base, 48

set file attributes, 41

set I/0 byte, 28

set random record, 46

SETDMA, 63

SETDMAB, 64

SETIOB, 65

SETSEC, 62

SETTRK, 62

small memory model, 10, 21

system reset, 4, 7, 14, 25
49, 60, 74

Index
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T

translation vectors, 69

U

utility program operation, 2
W

WBOOT, 60

WRITE, 63

write protect disk, 39

write random, 44

write random with zero
£i11, 47

8080 memory model, 3, 10,
14, 21
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