






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Function: 01h — Return Logical ID Parameters, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description
0000h Successful Operation
C000h Invalid Logical ID
Co001h Invalid Function
C003h Invalid Unit Number
C004h Invalid Request Block Length
FFFFh Return Code Field Not Valid

Functions: 02h - 0Ah — Reserved

Function: 0Bh — Read Stored POS Data from CMOS RAM

Description

This function is a single-staged request that places the two POS Adapter
Identification bytes from CMOS RAM into the Request Block at offset 12h. It
also moves the contents of the POS Option Select Data Bytes 1-4 from

CMOS RAM to the address specified by the data buffer pointer at offset 16h
in the Request Block.

continued
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Function: 0Bh — Read Stored POS Data from CMOS RAM, Continued

Request Block Structure

Offset | Size Input:
00h Word Request Block Length
02h Word Logical ID
04h Word Unit
06h Word Function (000Bh)
08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initialize to 0000h)
0Ch Word Return Code Return Code
0Eh Word Time-out
10h Byte Slot Number, where:
Bits 7-4 = Reserved
Bits 3-0 = Slot Number, where:

0000b = System board

0001b = Slot 1

0010b = Slot 2

0011b = Slot 3

0100b = Slot 4

0101b =Slot §

0110b = Slot 6

0111b =Slot 7

1000b = Slot 8
11h Byte Reserved (Initialize to 0000h)
12h Word : Adapter ID data
14h Word Reserved (initialize to 0000h)
16h DWord Pointer to Data Buffer on Select Data Bytes 1-4
1Ch Word Reserved (initialize to 0000h) R

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

80FEh CMOS RAM Checksum Invalid
80FFh CMOS RAM Has Bad Battery
C000h Invalid Logical ID

C001h Invalid Function

C003h Invalid Unit Number

C004h Invalid Request Block Length
FFFFh Return Code Field Not Valid
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Function: 0Ch — Write Stored POS Data from CMOS RAM

Description

This function is a single-staged request that copies the Adapter ID data from
offset 12h in the Request Block to CMOS RAM. It also copies the first four
bytes of the contents of the data buffer at the address specified in offset
16h of the Request Block to POS Registers 2-5 (Option Select Data Bytes
1-4) in CMOS RAM.

Request Block Structure

Offset| Size Input: Output:
00h Word Request Block Length
02h Word Logical ID
04h Word Unit
06h Word Function (000Ch)
08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initialize to 0000h)
0Ch Word Return Code Return Code
OEh Word Time-out
10h Byte Slot Number, where:
Bits 7-4 = Reserved
Bits 3-0 = Slot Number, where:

0000b = System board

0001b = Slot 1

0010b = Slot 2

0011b = Slot 3

0100b = Slot 4

0101b = Slot §

0110b = Slot 6

0111b = Slot 7

1000b = Siot 8
11h Byte Reserved (initialize to 0000h)
12h Word Adapter ID Adapter ID data from CMOS
14h Word Reserved (initialize to 0000h)
16h DWord Pointer to Data Buffer Option Select Data Bytes 1-4
1Ch Word Reserved (initialize to 0000h)

ABIOS Programmable Option Select Service
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Function: 0Ch — Write Stored POS Data from CMOS RAM,
Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

80FEh CMOS RAM Checksum Invalid
80FFh CMOS RAM Has Bad Battery
C000h Invalid Logical ID

C001h Invalid Function

C003h Invalid Unit Number

C004h Invalid Request Block Length
FFFFh Return Code Fleid Not Valid
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Function: 0ODh — Read POS Data from an Adapter

Description

This function is a single-staged request that reads the POS Adapter I|dentifi-
cation bytes directly from /O ports 0100h and 0101h and enters this data in
the Request Block at offset 12h. It also copies the POS Registers 2-5 (Op-
tion Select Data Bytes 1-4) from I/O ports 0102h-0105h to the data buffer
pointed to by the address in offset 16h of the Request Block.

Request Block Structure

Offset| Size Input: Output:

00h Word Request Block Length

02h | Word || Logical ID

04h Word Unit

06h Word Function (000Ch)

08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initialize to 0000h)
0Ch Word Return Code Return Code
OEh Word || Time-out
10h Byte Slot Number, where:

Bits 7-4 = Reserved
Bits 3-0 = Slot Number, where:
0000b = System board

0001b = Slot 1
0010b = Slot 2
0011b = Slot 3
0100b = Siot 4
0101b = Slot 5
0110b = Slot 6
0111b =Slot 7
1000b = Slot 8

11h Byte Reserved (initialize to 0000h)
12h Word
14h Word Reserved (initialize to 0000h)
16h DWord || Pointer to Data Buffer Option Select Data Bytes 1-4
1Ch Word Reserved (Initialize to 0000h)

continued
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Function: 0Dh — Read POS Data from an Adapter, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

C000h Invalid Logical ID

CO001h Invalid Function

CO003h Invalid Unit Number

C004h Invalid Request Block Length
FFFFh Return Code Field Not Valid
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Function: OEh — Write Dynamic POS Data from an Adapter

Description

This function is a single-staged request that writes the first four bytes of
data found at the address specified in the Request Block at offset 16h to
1/0 ports 0102h-0105h (POS Registers 2-5 containing Option Select Data
Bytes 1-4).

Request Block Structure

Offset| Size Input:
00h Word Request Block Length
02h Word Logical ID
04h Word Unit
06h Word Function (000Eh)
08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (Initialize to 0000h)
0Ch Word Return Code
OEh Word Time-out
10h Byte
Bits 7-4 = Reserved
Bits 3-0 = Slot Number, where: :
0000b = System board |}
0001b = Slot 1 :
0010b = Slot 2
0011b = Slot 3
0100b = Slot 4
0101b = Slot §
0110b = Slot 6
0111b = Slot 7
1000b = Slot 8
11h Byte Reserved (initialize to 0000h)
14h Word Reserved (initialize to 0000h)
16h DWord || Pointer to Data Buffer
iCh Word Reserved (initialize to 0000h)

ABIOS Programmable Option Select Service
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Function: OEh — Write Dynamic POS Data from an Adapter,
Continued

Return Code

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

C000h Invalid Logical ID

CO001h Invalid Function

C003h Invalid Unit Number

C004h Invalid Request Block Length
FFFFh Return Code Field Not Valid
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Chapter 22
ABIOS Keyboard Security Service

Overview

Introduction

The ABIOS Keyboard Security Service consists of a set of functions that
allow the caller to implement the security features of PS/2-compatible
systems. Security features include password-controlled access to the
system.

Types of password

Micro Channel-based PS/2-compatible systems may support two types of
passwords: a power-on password, and a keyboard security password.
Password security is controlled through a reference diskette utility.

Power-on password

The power-on password limits access to a PS/2-compatible system by
testing for a password when the system is first turned on. Passwords are
controlled by the end user through the reference diskette. The power-on
password is stored in nonvolatie CMOS RAM.

continued
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Overview, Continued

Keyboard security password

The keyboard security password limits access to a PS/2-compatible system
by testing for a password when the first attempt to use the keyboard is
made. Passwords are controlled by the end user through a reference disk-
ette. The keyboard security password is stored in 8042 RAM.

Password storage

The Keyboard Security password is stored in 8042 RAM and is thus volatile.
Initially, the BIOS uses the power-on password as the keyboard security
password. The power-on password is stored in nonvolatile CMOS RAM (at
38h) and is transferred to the 8042 during the BIOS POST initialization.

How passwords are set

The Reference Diskette controls the passwords for both the power-on pass-
word and the keyboard security password. See the manual which accompa-
nies your reference diskette for more information about system password
protection.

Summary of ABIOS Keyboard Security Service functions

Function Description

0th Return Logical ID Parameters

02h Reserved

03h Read Device Parameters
04h-05h Reserved

06h Enable Keyboard Security
07h-0Ah Reserved

0Bh Write Password

0Ch Write Invocation Byte

0Dh Write Match Byte

OEh Write Filter Byte 1

OFh Write Filter Byte 2

584
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Overview, Continued

In this chapter

This chapter includes information about the following topics:
= Hardware Environment
= System Scan Codes

= Error Handling
= ABIOS Keyboard Security Service functions

Hardware Environment

Introduction

The ABIOS Keyboard Security Service interfaces with the features of an
appropriately programmed Intel 8042 (or equivalent) intelligent keyboard

controller.

Storage of Keyboard Security data in 8042

The following table shows where the Keyboard Security function bytes are
stored in the 8042 and the values to which they are initialized.

8042 RAM

Location Keyboard Security Function Initialized Value
33h Invocation Byte 0
34h Match Byte 0
36h Filter Byte 1 Left Shift Key
37h Filter Byte 2 Right Shift Key

ABIOS Keyboard Security Service
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System Scan Codes

The following system scan codes, including multiple byte codes, can be
used for the Write Password, Write Invocation and Write Match Byte
functions.

Typewriter/Function Keys

Ke).‘/’l;i'ard System Scan Ke)L/’l;so;ard System Scan
Key # Legend Codes (hex) Key # Legend Codes (hex)
1 ‘- 0E 26 P 4D
2 1 16 27 [« 54
3 2@ 1E 28 1} 5B
4 3# 26 29 101-key only 5D
5 4$ 25 30 Caps Lock 58
6 5% 2E 31 A iC
7 6 36 32 S iB
8 7& 3D 33 D 23
9 8* 3E 34 F 2B
10 9( 46 35 G 34
1 0) 45 36 H 33
12 - 4E 37 J 3B
13 =+ 55 38 K 42
15 Backspace 66 39 L 4B
16 Tab oD 40 H 4C
17 Q 15 41 v 52
18 w iD 42 102-key only sD
19 E 24 43 Enter 5A
20 R 2D 44 L Shift 12
21 T 2C 45 102-key only 61
22 Y 35 46 4 1A
23 U 3C 47 X 22
24 ! 43 48 C 21
25 (o] 44 49 Y 2A
continued
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System Scan Codes, Continued

Typewriter/Function Keys, cont'd

Kel\;’l':i;rd System Scan Keet;i;rd System Scan
Key # Legend Codes (hex) Key # Legend Codes (hex)
50 B 32 101 9 PgUp 7D
51 N 31 102 6 Right 74
52 M 3A 103 |3 Page Down 7A
53 , < 41 104 . Del n
54 .> 49 105 - 7B
55 /? 4A 106 + 79
57 R Shift 59 108 Enter EO-5A
58 L Ctrl 14 110 Esc 76
60 L Alt 11 112 F1 05
61 Space 29 113 F2 06
62 R Alt EO-11 114 F3 04
64 R Ctrl EO0-14 115 F4 oc
90 | Num Lock 77 116 F5 03
91 7 Home 6C 117 F6 0B
92 4 Left 6B 118 F7 83
93 1 End 69 119 F8 0A
96 8 Up 75 120 F9 01
97 5 73 121 F10 09
98 2 Down 72 122 F11 78
99 0Ins 70 123 F12 07
100 * 7C 125 Scroll Lock 7E
Other keys

The rest of the keys send a series of codes that depend on the state of the
shift keys (Ctrl, Alt, and Shift) and the Num Lock key (On or Off). Since the
base scan code is the same as that for another key, an additional code (hex
EQ) is added to the base code so that it is unique. The following four tables
summarize the scan codes for these other keys.

ABIOS Keyboard Security Service
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System Scan Codes, Continued

Cursor/Control Keys

u.s. Base Case or
Keyboard Shift +
Key # Legend Num Lock Shift Case* Num Lock on
75 Insert E0-70 EO FO EO 12
12 E0 70 EO 70
76 Delete EO0-71 EO FO EO 12
12 EO 71 EO0 71
79 Left E0-6B EO0 FO EO 12
12 E0 6B EO 6B
80 Home E0-6C EO0 FO EO0 12
12 EO 6C EO 6C
81 End E0-69 EO FO EO 12
12 EO 69 EO 69
83 Up EO0-75 EO0 FO EO 12
12 E0 75 EO0 75
84 Down E0-72 EO0 FO EO0 12
12 E0 72 EO 72
85 Page Up EO0-7D EO FO EO 12
12 EO 7D EO 7D
86 Page Down EO0-7A EO FO EO 12
12 EO 7A EO 7A
89 Right E0-74 EO FO EO 12
12 E0 74 EO 74
* With the Left Shift key down, the FO 12 shift code is added to the other scan
codes sent. With the Right Shift key down, FO 59 is added. When both keys are
down, both sets of codes are sent with the rest of the scan code.

“/” Key on Numeric Keypad

U.S. Keyboard System Scan Codes
Key # Legend (hex) Shift Case*
95 / EO 4A EO FO
12 EQ 4A

* With the Left Shift key down, the FO 12 shift code is added to the other scan
codes sent. With the Right Shift key down, FO 59 is added. When both keys are
down, both sets of codes are sent with the rest of the scan code.

continued
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System Scan Codes, Continued

Print Screen/Sys Req Key

u.s.
Keyboard System Scan Ctrl Case
Key # Legend Codes (hex) Shift Case Alt Case
124 Print Screen EO0 12 E0 7C 84
E0 7C

Pause/Break Key

U.S. Keyboard System Scan Codes
Key # Legend (hex) Ctrl Key Pressed
126 Pause E1 1477 EO 7E EO
E1 FO 14 FO 7E
FO 77

Error Handling

How errors are reported

ABIOS signals the status (Successful, Resume Stage after Interrupt, etc.) of
each ABIOS request by returning a one word Return Code at offset OCh in
the Request Block.

If Bit 15 of the Return Code field is set, the Keyboard Security Service func-
tion requested has an error. The caller’s Return Code handler routine should
test Bits 14, 13, 12, and 8 for the class of error that has occurred and then
test the remaining bits to determine the precise nature of the error.

ABIOS Keyboard Security Service

589



Function: 01h — Return Logical ID Parameters

Description

This function is a single-staged request that returns the parameters for the
Logical ID associated with the keyboard hardware.

Request Block Structure

Offset| Size Input: Output:

00h Word Request Block Length (20h)
02h Word Logical ID
04h Word Unit
06h Word Function (0001h)
08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initialize to 0000h)
0Ch Word Return Code Return Code
OEh Word Reserved (initialize to 0000h)
10h Byte Hardware Interrupt Level (FFh)
11h Byte Arbitration Level (FFh)
12h Word Device ID (0016h)
14h Word Count of Units
16h Word Logical ID flags

Bits 15-4 = Reserved

Bit 3 = 0 No overlap across

units
= 1 Overlap across units
supported
Bit 2 = 0 Reserved
Bits 1-0 = Transfer Data Pointer
Mode
00 No Pointers
Required

18h Word Request Block Length (for other

functions)
1Ah Byte Secondary Device ID
1Bh Byte Revision Level
1Ch Word Reserved (initialize to 0000h) :
1Eh Word Reserved (initialize to 0000h)

continued
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Function: 01h — Return Logical ID Parameters, Continued

Return Code

This list contains only the most common Return Codes for this function. Test

all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

0005h Not My Interrupt, Resume Stage after Interrupt
C000h Invalid Logical ID

C001h Invalid Function

C003h Invalid Unit Number

C004h Invalid Request Block Length

FFFFh Return Code Field Not Valid

Function: 02h — Reserved

ABIOS Keyboard Security Service
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Function: 03h — Read Device Parameters

Description

This single-staged function returns the maximum password length

(1-7 bytes).

Request Block Structure

Offset| Size Input: Output:
00h Word Request Block Length
02h Word Logical ID
04h Word Unit
06h Word Function (0003h)
08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initlalize to 0000h)
0Ch Word Return Code Return Code
OEh Word
10h Byte Maximum Password Length
ith Byte Reserved (initialize to 0000h)
Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

0005h Not My Interrupt, Resume Stage after Interrupt
C000h Invalid Logical ID

CO001h Invalid Function

C003h Invalid Unit Number

C004h Invalid Request Block Length

FFFFh Return Code Field Not Valid
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Functions: 04h - 05h — Reserved

Function: 06h — Enable Keyboard Security

Description

This single-staged function enables keyboard security. It is called after the
Write Password, Write Invocation Byte, Write Match Byte, and Write Filter

Byte functions have initialized the password entry procedure.

Request Block structure

Offset| Size Input: Output:
00h Word Request Block Length
02h Word Logical ID
04h Word Unit
06h Word Function (0006h)
08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initialize to 0000h)
0Ch Word
0Eh Word
11h 1 Byte Reserved (initialize to 0000h)

ABIOS Keyboard Security Service
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Function: 06h — Enable Keyboard Security, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

8000h Device Busy

8003h Device Inhibited

C000h Invalid Logical ID

C001h Invalid Function Number

C003h Invalid Unit Number

C004h Invalid Request Block Length

C005h Invalid Keyboard Security Parameter
FFFFh Return Code Field Not Valid

Functions: 07h - 0Ah — Reserved
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Function: 0Bh — Write Password

Description

This single-staged function sets the password or changes an existing pass-
word. Write Password writes a string of system scan codes from 1-7 bytes
long to 8042 RAM (see the System Scan Code tables in this chapter).

A password example
The password, ABC, is stored in the 8042 as follows:
1Eh 30h 2Eh 1Ch 00h
where
= 1Eh is the system scan code for A
30h is the system scan code for B
2Eh is the system scan code for C
1Ch is the system scan code for the Return key
The 00h is set by the ABIOS

The routine using this function matches each character as it is received from
the keyboard. When the return key scan code is received, it is matched,
which signals the end of the password.

Password storage

The Keyboard Security password is stored in 8042 RAM and is thus volatile.
Initially, the BIOS uses the power—on password as the keyboard security
password The power-on password is stored in nonvolatie CMOS RAM (at
38h) and is transferred to the 8042 during the BIOS POST initialization.

continued
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Function: 0Bh — Write Password, Continued

Request Block Structure

Offset| Size Input: Output:

00h Word Request Block Length

02h Word Logical ID

04h Word Unit

06h Word Function (0008h)

08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initialize to 0000h)
0Ch Word Return Code Return Code
OEh Word
10h Byte Password Length in bytes
11h Byte Reserved (initialize to 0000h)
12h Byte First Scan Code

13h Byte Second Scan Code

14h Byte Third Scan Code

15h Byte Fourth Scan Code

16h Byte Fifth Scan Code

17h Byte Sixth Scan Code

18h Byte Seventh Scan Code

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description
0000h Successful Operation
8000h Device Busy
8003h Device Inhibited
C000h Invalid Logical ID
C001h Invalid Function Number
C003h Invalid Unit Number
C004h Invalild Request Block Length
C005h Invalid Keyboard Security Parameter
[ongth fiedIs © or groater than7 pytas 1o ooword
FFFFh Return Code Fleld Not Valid
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Function: 0Ch — Write Invocation Byte

Description

This single-staged function sets or changes the Invocation Byte. The Invoca-
tion Byte may contain any system scan code. The byte is stored at location
33h in 8042 RAM. The default value for this scan code is zero.

Invocation Byte usage

This byte acts as a signal from the 8042 to the caller indicating that a valid
password has been loaded and that password security has been enabled.
The Invocation Byte is returned to the caller to invoke security. If the Invoca-
tion Byte is zero, keyboard security is not enabled.

Request Block Structure

Offset SIzé Input:

00h Word Request Block Length

02h Word Logical ID

04h Word Unit

06h Word Function (000Ch)

08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initlalize to 0000h)
0Ch Word Return Code Return Code
0Eh Word
10h Byte Invocation Byte Scan Code
11h Byte Reserved (initialize to 0000h)

continued
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Function: 0Ch — Write Invocation Byte, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

8000h Device Busy

8003h Device Inhibited

C000h Invalid Logical ID

C001h Invalid Function Number

C003h Invalid Unit Number

C004h Invalid Request Block Length

C005h Invalid Keyboard Security Parameter
FFFFh Return Code Field Not Valid
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Function: 0ODh — Write Match Byte

Description

This function sets or changes the Match Byte. The byte is stored in location
34h of 8042 RAM. The default value is zero.

Match Byte usage

This byte is used as a signal from the 8042 to the caller that keyboard
security has been disabled now that the keyboard input matches the system
scan code(s) in the password field. The 8042 sends this byte to the caller
using a keyboard interrupt. If the Match Byte is zero, it will not be used to
signal the keyboard security disabled status to the caller.

Request Block Structure

Offset| Size Input: Output:

00h Word Request Block Length

02h Word Logical ID

04h Word Unit

06h Word Function (000Dh)

08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initlalize to 0000h)

0Ch Word Return Code Return Code
OEh Word Time-out
10h Byte Scan Code

11h Byte Reserved (initialize to 0000h)

continued
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Function: 0Dh — Write Match Byte, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

8000h Device Busy

8003h Device Inhibited

C000h Invalid Logical ID

C001h Invalid Function Number

C003h Invalid Unit Number

C004h Invalid Request Block Length

C005h Invalid Keyboard Security Parameter
FFFFh Return Code Field Not Valid
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Function: OEh — Write Filter Byte 1

Description
This function sets or changes Filter Byte 1. This byte contains a system scan
code that is ignored if it is encountered during password validation. Filter
Byte 1 is initialized to left shift key.

Usage of Filter Bytes

If unaltered, Filter Bytes 1 and 2 together ensure that keyboard security input
is not case-sensitive.

Request Block Structure

Offset| Size Input: Output:
00h Word Request Block Length
02h Word Logical ID
04h Word Unit
06h Word ﬂnctlon (000Eh)
08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (Initialize to 0000h) 3
0Ch Word R Return Code
OEh Word Time-out
10h Byte Filter Byte 1
11h Byte Reserved (initialize to 0000h)

ABIOS Keyboard Security Service
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Function: OEh — Write Filter Byte 1, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

8000h Device Busy

8003h Device Inhibited

C000h Invalid Logical ID

C001h Invalid Function Number

C003h Invalid Unit Number

C004h Invalid Request Block Length

C005h Invalid Keyboard Security Parameter
FFFFh Return Code Field Not Valid
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Function: OFh — Write Filter Byte 2

Description

This function sets or changes Filter Byte 2. This byte contains a system scan
code that is ignored if it is encountered during password validation. Filter
Byte 2 is initialized to right shift key.

Usage of Filter Bytes

If unaltered, Filter Bytes 1 and 2 together ensure that keyboard security input
is not case-sensitive.

Request Block Structure

Offset| Size Input: Output:

00h Word Request Block Length

02h Word Logical ID

04h Word Unit

06h Word Function (000Fh)

08h Word Reserved (initiaiize to 0000h)
0Ah Word Reserved (initialize to 0000h)
0Ch Word Return Code Return Code
OEh Word
10h Byte Filter Byte 2
11h Byte Reserved (initialize to 0000h)

continued
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Function: OFh — Write Filter Byte 2, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

8000h Device Busy

8003h Device Inhibited

C000h Invalid Logical ID

C001h Invalid Function Number

C003h Invalid Unit Number

C004h Invalid Request Block Length

C005h Invalid Keyboard Security Parameter
FFFFh Return Code Field Not Valid
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Chapter 23
ABIOS Error Log Service

Overview

Introduction

The ABIOS Error Log Service is used by the operating system to read and
write error messages to the system error log area in extended CMOS RAM.

This service can only be used by systems that have extended CMOS RAM.

ABIOS start routines

Requests for the ABIOS Error Log Service should use only the ABIOS start
routine. There is no need to use the interrupt or time-out routines.

continued
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Overview, Continued

Summary of Error Log Service functions

Function Desérlptlon

01h Return Logical ID Parameters
02h-07h Reserved

08h Read Error Log

09h Write to Error Log

0Ah Reserved

In this chapter

In this chapter, the following topics are discussed:
= Hardware environment

= Error handling

= ABIOS Error Log Service functions
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Extended CMOS RAM

Introduction

The ABIOS Error Log Service assumes that at least 2K of Extended CMOS
RAM is available in the system.

CMOS RAM Error Log Area
Up to six 20-byte error log blocks can be stored in Extended CMOS RAM

Note: If all error log block positions contain error information, as a new
error log block is read in, the oldest error log block is overwritten.

Extended CMOS RAM Error Block data area

Location Description
389h ERRNUM — Number of Error Log entries — can be 0-6
38Ah Error Log Block 0
39Eh Error Log Block 1
3B2h Error Log Block 2
3C6h Error Log Block 3
3DAh Error Log Block 4
3EEh Error Log Block 5

Using ERRNUM

ERRNUM is a pointer to the next available error log block. It is maintained by
the operating system.

Pending error log blocks

The operating system must keep track of the total number of active error log
blocks pending.

If more than six error log blocks are written to extended CMOS RAM, syn-
chronization errors may occur unless the error log blocks are tracked by the
operating system.

continued
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Extended CMOS RAM, Continued

Error Log Block format

Offset Length Description

00h 1 Byte Error ID Byte

01h 1 Byte Interrupt Level

02h 1 Byte Arbitration Level

03h 1 Byte Device ID

04h 10 Bytes . Device-Specific Parameters

OEh 1 Byte Current Seconds (BCD)

OFh 1 Byte Current Minutes (BCD)

10h 1 Byte Current Hours (BCD)

11h 1 Byte Current Day (BCD)

12h 1 Byte Current Month (BCD)

13h 1 Byte Current Year (BCD)
/0 ports

The ABIOS Error Log Service accesses the following I/0 port addresses to

access CMOS RAM locations.

Read/Write
I/0 Address Status Description
0074h w Extended CMOS RAM address register port,
least significant byte
0075h w Extended CMOS RAM address register port,
most significant byte
0076h R/W Extended CMOS RAM data register port
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Error Handling

How errors are reported

ABIOS signals the status (Successful, Resume Stage after Interrupt, etc.) of

each ABIOS request by returning a one word Return Code at offset OCh in
the Request Block.

If Bit 15 of the Return Code field is set, the Error Log Service function re-
quested has an error. The caller’s Return Code handler routine should test
Bits 14, 13, 12, and 8 to determine the class of error that has occurred and
then test the remaining bits to determine the precise nature of the error.
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Function: 01h — Return Logical ID Parameters

Description

This function is a single-staged request that returns information about the
specified Logical ID.

Request Block structure

Offset| Size Input: Output:
00h Word Request Block Length (20h)
02h Word Logical ID
04h Word Unit
06h Word Function (0001h)
08h Word Reserved (initialize to 0000h)
0Ah Word Reserved (initialize to 0000h)
0Ch Word turn Code Return Code
oEh Word T | B
10h Byte Hardware Interrupt Level (FFh)
11h Byte Arbitration Level (FFh)
12h Word Device ID (00011h)
14h Word Count of Units (0001h)
16h Word Logical ID Flags (0000h)
Bits 15-4 = Reserved
Bit 3 = 0 No overlap across
units
Bit 2 = 0 Reserved
Bits 1-0 = Transfer Data Pointer
Mode
00 = No Pointers
Required
18h Word Request Block Length (for other -
functions)
1Ah Byte Reserved (initialize to 0000h) Secondary Device ID
1Bh Byte Revision Level
1Ch Word Reserved (initialize to 0000h)
1Eh Word Reserved (initialize to 0000h)
continued
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Function: 01h — Return Logical ID Parameters, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation
C000h Invalid Logical ID

C00th Invalld Function

C003h Invalid Unit Number

C004h Invalld Request Block Length
FFFFh Return Code Field Not Valid

Functions: 02h - 07h — Reserved
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Function: 08h — Read Error Log

Description

This function, a single-staged request, returns the most current error log
block from extended CMOS RAM. After the error log entry is read, the
memory location it was stored in is cleared to zero. Up to six active error
log entries can exist at one time.

Device-specific parameters

The operating system must determine the contents and format of the 10
bytes of device-specific parameters that are input at offset 14h of the Re-
quest Block in Function 09h, Write Error Log. Each device type should have
a different set of device-specific parameters.

Request Block Structure

Offset| Size Input:

00h | Word Request Block Length

02h Word Logical ID

04h Word Unit

06h Word Function (0008h)

08h | Word Reserved (initialize to 0000h)
0Ah | Word Reserved (initialize to 0000h)
0Ch | Word Return Code Return Code
OEh | Word

Error ID

10h | Byte

11h | Byte Interrupt Level

12h | Byte Arbitration Level

13h Byte Device ID

14h 10 Bytes Device-Specific Parameters
1Eh Byte Current Seconds (in BCD)
1Fh | Byte Current Minutes (in BCD)
20h | Byte Current Hours (in BCD)
21h Byte Current Day (in BCD)

22h Byte Current Month (in BCD)
23h | Byte Current Year (in BCD)

continued
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Function: 08h — Read Error Log, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test
all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

80FEh CMOS RAM Checksum Invalid

80FFh CMOS RAM Battery Bad

C000h Invalid Logical ID

C001h Invalid Function Number

C003h Invalid Unit Number

C004h Invalid Request Block Length

C005h Invalid CMOS RAM Parameter
This fleld Is set and no action is taken if the bytes in the
Number of Bytes to Transfer field plus the byte count for
the Starting RAM Address field in the Request Block is
greater than the maximum amount of RAM.

FFFFh Return Code Field Not Valid
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Function: 09h — Write to Error Log

Description

This function, a single-staged request, writes a 20-byte error log block to
the next available error log entry in the external CMOS RAM error log block
data area.

Device-specific parameters

The operating system must determine the format and contents of the ten
bytes of device-specific parameters that are input at offset 14h of the Re-
quest Block. Each device type should have a different set of device-specific
parameters.

Request Block Structure

Offset| Size Input: Output:
00h | Word Request Block Length
02h | Word Logical ID
04h | Word Unit
06h Word Function (0009h)
08h | Word Reserved (initialize to 0000h)
0Ah | Word Reserved (initialize to 0000h)
0Ch | Word Return code Return code
0Eh | Word

Error ID Byte (must be 00h-0Dh)

10h Byte

11h Byte Interrupt Level

12h | Byte Arbitration Level

13h Byte Device ID

14h 10 Bytes || Device-specific Parameters

1Eh Byte Reserved Current Seconds (in BCD)
1Fh | Byte Reserved Current Minutes (in BCD)
20h Byte Reserved Current Hours (in BCD)
21h Byte Reserved Current Day (in BCD)
22h Byte Reserved Current Month (in BCD)
23h Byte Reserved Current Year (in BCD)

continued
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Function: 09h — Write to Error Log, Continued

Return Codes

This list contains only the most common Return Codes for this function. Test

all valid bits in the Return Code field to ensure proper performance.

Code Description

0000h Successful Operation

80FEh CMOS RAM Checksum Invalid

80FFh CMOS RAM Battery Bad

C000h Invalid Logical ID

C001h Invalid Function Number

C003h Invalid Unit Number

C004h Invalid Request Block Length

CO005h Invalid CMOS RAM Parameter
This fleld Is set and no action Is taken if the bytes in the
Number of Bytes to Transfer field plus the byte count for
the Starting RAM Address field in the Request Block is
greater than the maximum amount of RAM.

FFFFh Return Code Field Not Vaiid
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Appendix A
ABIOS Return Codes

Overview

Description

The following tables list common ABIOS Return Codes, the description of
the Return Code, the ABIOS Service that generated the code, and a sum-
mary of the Return Code field bit setting meaning. See Chapter 6 for more
detailed information about Return Codes.

Return Code bit settings

Any program or routine that uses the ABIOS should check the bit settings
for bits 15, 14, 13,12, 7, 6, 5, 4, 3, 2, 1, and O in every Return Code.
ABIOS is open and can be modified in many ways. Any code that is an
extension of the ABIOS is able to set a combination of Return Code bit
settings that would have a new and different meaning than those listed in
the following tables.

It is also possible for bits 7-0 to take on different meanings depending on
the settings of Bits 15, 13, 12, and 8. These meanings will be device-
specific error indications that are listed in the service chapters (Chapters
8-23).
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Return Codes that Indicate Action is Required

The following Return Codes indicate that a new stage in a multistaged
request has occurred. The caller must handle the conditions indicated by
these messages in order to continue processing. It is possible for other
combinations of Bits 0, 1, 2, and 7 to occur. The caller's Return Code
handling routine should test each meaningful bit of the Return Code field
each time a Return Code is processed.

Return
Code | Description Action Required
0001h | Incomplete — resume A stage in a multistaged request has been
stage after interrupt completed; at the next interrupt on this
device, the caller should resubmit this Request
Block.
0002h | Resume stage after A stage in a multistaged request has been
time delay reached; after the appropriate time delay, the
caller should resubmit this Request Block.
0005h | Incomplete — not my A stage in a multistaged request has been
Interrupt, resume completed; the operation is not complete, the
stage after interrupt interrupt that just occurred is not for this
device, at the next interrupt on this device,
the caller should resubmit this Request Block.
000Sh | Attention, resume A stage in a multistaged request has been
stage after interrupt completed; the device needs attention, at the
next interrupt on this device, the caller should
resubmit this Request Block.
0081h | Unexpected interrupt The interrupt for this device has been reset,
reset restart the Request Block.

618
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Return Codes that Indicate Termination

Non-error Return Codes

There are two conditions that may occur in a Return Code field that do not
indicate an error:

= 0000h — Successful Operation. The request has been completed.

= FFFFh — Return Code Field Not Valid. The request has not been

processed by ABIOS yet.

Return Code table

The following Return Codes indicate that the request has been terminated,
either successfully or unsuccessfully. All Return Codes listed below (except
0000h and FFFFh) indicate an error. If Bit 15 is on, the Return Code is

always an error.

Originating
Return ABIOS
Code | Description Service Meaning
0000h | Successful Operation Any Successful operation
8000h | Device Busy, Request Any Unsuccessful operation. see
Refused additional return codes.
8001h | Resend Mouse Unsuccessful operation
8001h | Device Busy Parallel Unsuccessful operation
8001h | Arbitration Level Not DMA Unsuccessful operation
Avalilable
8001h | Real Time Clock Not RTC Unsuccessful operation
Started
8002h | Interrupt Already Enabled RTC Unsuccessful operation
8002h | Arbitration Level Not DMA Unsuccessful operation
Allocated
8002h | Two Consecutive Resends Mouse Unsuccessful operation
Found
8003h | System Lock Mouse Unsuccessful operation
8003h | Arbitration Level Disabled DMA Unsuccessful operation
8003h | Write-Protected Diskette Diskette Unsuccessful operation
8003h | Security Enabled, Key- Keyboard Unsuccessful operation
Board Inhibited —
Request Refused
8003h | Keyboard Locked, Keyboard Unsuccessful operation
Request Refused Security

ABIOS Return Codes
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Return Codes that Indicate Termination, Continued

Return Code table, cont'd

620

Originating
Return ABIOS
Code | Description Service Meaning
8004h | Keyboard Locked, Keyboard Unsuccessful operation
Request Refused
8004h | Transfer In Process DMA Unsuccessful operation
8005h | No Transfer In Process DMA Unsuccessful operation
8006h | Media Changed Diskette Unsuccessful operation
8006h | No Channel Available DMA Unsuccessful operation
8007h | Arbitration Level Not DMA Unsuccessful operation
Disabled
800Dh | Media Not Present Diskette Unsuccessful operation
800Eh | Change Signal Not Diskette Unsuccessful operation
Avallable
800Fh | Invalid CMOS Value CMOS RAM | Unsuccessful operation
800Fh | DMA Arbitration Level Fixed Disk Unsuccessful operation
Out Of Range
80FEh | Invalld CMOS Checksum CMOS RAM Unsuccessful operation,
device error
80FFh | Bad CMOS Battery CMOS RAM Unsuccessful operation,
device error
9000h | Bad Com Port Serial Unsuccessful operation
device error
9000h | Keyboard Controller Keyboard Unsuccessful operation
Always Busy device error
9000h | Printer Error Serial Unsuccessful operation
device error
9000h | Printer Error Parallel Unsuccessful operation
device error
9001h | Bad Command Parallel Unsuccessful operation
device error
9001h | Keyboard Falled Reset Keyboard Unsuccessful operation
device error
9002h | Address Mark Not Found Parallel Unsuccessful operation
device error
9002h | Resend Error Parallel Unsuccessful operation
device error
9003h | Keyboard Parity Error Keyboard Unsuccessful operation

device error

continued
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Return Codes that Indicate Termination, Continued

Return Code table, cont’d

Originating
Return ABIOS
Code | Description Service Meaning
9004h | Record Not Found Keyboard Unsuccessful operation
device error
9004h | General Hardware Keyboard Unsuccessful operation
Time-out device error
9005h | Reset Falled Fixed Disk Unsuccessful operation
device error
9006h | Undefined Mode From Keyboard Unsuccessful operation
Keyboard device error
9007h | Controller Parameter Fixed Disk Unsuccessful operation
Activity Failed device error
9009%h | Controller Fallure During Keyboard Unsuccessful operation
Reset device error
900Ah | Defective Sector Fixed Disk Unsuccessful operation
device error
900Bh | Bad Track Fixed Disk Unsuccessful operation
device error
900Dh | Invalid Sector On Format Fixed Disk Unsuccessful operation
device error
900Eh | CAM Detected During Fixed Disk Unsuccessful operation
Read Or Verify device error
9010h | Uncorrectable ECC Or Fixed Disk Unsuccessful operation
CRC Error device error
9020h | Bad Controller Fixed Disk Unsuccessful operation
Diskette device error
9021h | Equipment Check Fixed Disk Unsuccessful operation
device error
9040h Bad Seek Fixed Disk Unsuccessful operation
device error
9080h | Device Did Not Respond Fixed Disk, Unsuccessful operation
Diskette device error
90AAh | Drive Not Ready Fixed Disk Unsuccessful operation
device error
90BBh | Undefined Error Fixed Disk Unsuccessful operation
device error
90CCh | Write Fault Fixed Disk Unsuccessful operation
device error
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Return Codes that Indicate Termination, Continued

Return Code table, cont'd

622

Originating
Return ABIOS
Code | Description Service Meaning
90CCh | Keyboard Controller Keyboard Unsuccessful operation device
Always Busy error
90FFh | Incomplete Sense Fixed Disk Unsuccessful operation device
Operation error
9100h | Controller Failure Mouse Unsuccessful operation device
error
9100h | Keyboard Controller Keyboard Unsuccessful operation device
Aiways Busy error
9101h | Keyboard Failed Reset Keyboard Unsuccessful operation device
error
9101h | Bad Command Parallel Unsuccessful operation device
error
9102h | Address Mark Not Found Diskette Unsuccessful operation device
error
9102h | Resend Error Keyboard Unsuccessful operation
retryable device error
9102h | Resend Error Parallel Unsuccessful operation device
error
9103h | Keyboard Parity Error Keyboard Unsuccessful operation device
error
9103h | Parity Error Fixed Disk Unsuccessful operation device
error
9104h | General Device Time-out Keyboard Unsuccessful operation device
time-out error
9104h | Requested Sector Not Diskette Unsuccessful operation
Found retryable device error
9105h | Reset Falled Fixed Disk Unsuccessful operation
retryable device error
9107h | Controller Parameter Fixed Disk Unsuccessful operation
Activity Failed retryable device error
9108h | DMA Overrun On DMA ,Fixed Unsuccessful operation
Operation Disk Diskette | retryable device error
9110h | Bad CRC On Diskette Diskette Unsuccessful operation
Read retryable device error
9120h | Controller Failure Diskette, Unsuccessful operation
Fixed Disk retryable device error
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Return Codes that Indicate Termination, Continued

Return Code bit table, cont'd

Originating
Return ABIOS
Code Description Service Meaning
9121h | Equipment Check Fixed Disk, Unsuccessful operation
Diskette retryable device error
9140h | Seek Operation Failed Diskette, Unsuccessful operation
Fixed Disk retryable device error
9180h | Device Did Not Respond Diskette, Unsuccessful operation
Fixed Disk retryable device error
91AAh | Drive Not Ready Fixed Disk Unsuccessful operation
retryable device error
91BBh | Undefined Error Fixed Disk Unsuccessful operation
retryable device error
91CCh | Write Fault Fixed Disk Unsuccessful operation
retryable device error
91FFh | Incomplete Sense Fixed Disk Unsuccessful operation
Operation retryable device error
A000h | Time-out Fixed Disk Unsuccessful operation
retryable device error
A001h | Bad Command Fixed Disk Unsuccessful operation
retryable device error
A002h | Address Mark Not Found Fixed Disk Unsuccessful operation
retryable device error
A004h | Record Not Found Fixed Disk Unsuccessful operation
time-out error
A00S5h | Reset Failed Fixed Disk Unsuccessful operation
time-out error
A007h | Parameter Activity Failed Fixed Disk Unsuccessful operation
time-out error
AO00Ah | Defective Sector Fixed Disk Unsuccessful operation
time-out error
AQ00Bh | Bad Track Fixed Disk Unsuccessful operation
time-out error
A00Dh | Invalid Sector On Format Fixed Disk Unsuccessful operation
time-out error
AQOOEh | CAM Detected During Fixed Disk Unsuccessful operation
Read Or Verify time-out error
A010h | Uncorrectable ECC Or Fixed Disk Unsuccessful operation
CRC Error time-out error
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Return Codes that indicate Termination, Continued

Return Code table, cont'd

Originating

Return ABIOS

Code | Description Service Meaning

AO011h | ECC-corrected Data Fixed Disk Unsuccessful operation

Error time-out error

A020h | Bad Controller Fixed Disk Unsuccessful operation
time-out error

A021h | Equipment Check Fixed Disk Unsuccessful operation
time-out error

A040h | Bad Seek Fixed Disk Unsuccessful operation

time-out error

A080h | Device Did Not Respond Fixed Disk Unsuccessful operation
time-out error

AOAAh | Drive Not Ready Fixed Disk Unsuccessful operation
time-out error
AO0BBh | Undefined Error Fixed Disk Unsuccessful operation
time-out error
AOCCh | Write Fault Fixed Disk Unsuccessful operation
time-out error
AOFFh | Incomplete Sense Fixed Disk Unsuccessful operation
Operation time-out error
A100h | Time-out Occurred — No| Fixed Disk Unsuccessful operation
Other Error time-out error
A105h | Reset Falled Fixed Disk Unsuccessful operation
device time-out error
A107h | Controller Parameter Fixed Disk Unsuccessful operation
Activity Failed device time-out error
A120h | Controller Failure Diskette, Unsuccessful operation
Fixed Disk retryable time-out error
A121h | Equipment Check Fixed Disk Unsuccessful operation
retryable time-out error
A140h | Bad Seek Fixed Disk Unsuccessful operation

retryable time-out error

A180h | Device Did Not Respond Fixed Disk Unsuccessful operation
retryable time-out error

A1AAh | Drive Not Ready Fixed Disk Unsuccessful operation
retryable time-out error

A1BBh | Undefined Error Fixed Disk Unsuccessful operation
retryable time-out error

continued
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Return Codes that Indicate Termination, Continued

Return Code table, cont’d

Originating

Return ABIOS

Code | Description Service Meaning

A1CCh | Write Fault Fixed Disk Unsuccessful operation
retryable time-out error

A1FFh | Incomplete Sense Fixed Disk Unsuccessful operation

Operation retryable time-out error

B001h | Bad Command Fixed Disk Unsuccessful operation
retryable time-out error

B001h | Keyboard Error Keyboard Unsuccessful operation
retryable device time-out
error

B020h Controller Falilure Diskette Unsuccessful operation
retryable time-out error

B020h | Bad Controller Fixed Disk Unsuccessful operation
retryable device time-out
error

B021h | Equipment Check Fixed Disk Unsuccessful operation
retryable device time-out
error

B080h | Device Did Not Respond Fixed Disk Unsuccessful operation
retryable device time-out
error

B101h | Bad Command Fixed Disk Unsuccessful operation device
time-out error

B101h | Keyboard Error Keyboard Unsuccessful operation
device time-out error

B120h | Controller Failure Diskette Unsuccessful operation
device time-out error

B120h | Bad Controller Fixed Disk Unsuccessful operation
retryable device time-out
error

B121h | Equipment Check Fixed Disk Unsuccessful operation
retryable device time-out
error

B180h | Device Did Not Respond Fixed Disk Unsuccessful operation
retryable device time-out
error

BOBBh | Undefined Error Fixed Disk Unsuccessful operation
retryable device time-out
error
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Return Codes that Indicate Termination, Continued

Return Code table, cont’'d

Originating

Return ABIOS

Code | Description Service Meaning

BOFFh | Sense Failed Fixed Disk Unsuccessful operation
retryable device time-out
error

B1BBh | Undefined Error Fixed Disk Unsuccessful operation
retryable device time-out
error

B1FFh | Sense Failed Fixed Disk Unsuccessful operation
retryable device time-out
error

C000h | Invalid Logical ID Any Unsuccessful operation
parameter error

C001h | Invalid Function Any Unsuccessful operation
parameter error

C003h | Invalid Unit Number Any Unsuccessful operation
parameter error

C004h | Invalid Request Bloek Any Unsuccessful operation

Length parameter error

C005h | Invalid Parameter Any Unsuccessful operation
parameter error

C006h | Invalid Time To Wait Parallel Unsuccessful operation
parameter error

CO00Ch | Unsupported Media Diskette Unsuccessful operation

Type/Unestablished Media parameter error
FFFFh | Return Code Not Valid Any Request block not processed
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Glossary

ABIOS

Advanced BIOS. The BIOS designed to support multitasking operating sys-
tems such as 0OS/2. It comes packaged with a traditional Compatibility BIOS
(CBIOS).

ABIOS Service
Each ABIOS service controls a hardware device. Each ABIOS Service can
only be associated with one Device ID.

Adapter Card

A circuit board that can be installed into one of the expansion slots inside
a PS/2-compatible computer in order to expand the capabilities of the
computer.

Adapter Description Files (ADFs)

Text files supplied on a diskette by manufacturers of PS/2-compatible
adapter cards. The ADFs contain information such as what resources are
needed to use the card. The ADFs must be copied to a working copy of the
Reference Diskette after the adapter card is installed.

continued
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Glossary, Continued

Adapter ROM
The read-only memory on the adapter, which contains code to control the
adapter device. An adapter is a peripheral card that extends the operation
of the system. For example, a fixed disk drive controller is an adapter that
may have an adapter ROM. Adapter ROM code may include an ABIOS ROM
extension.

Address Bus
A set of signals which select a certain cell of memory or a certain device
from the microprocessor to all parts of the system.

Anchor Pointer
A segment or selector with an assumed offset of zero, which is passed to
the ABIOS on each request made of the ABIOS. It points to the real mode
Common Data Area.

Arbitration
Arbitration is a process through which devices compete for possession of
the channel on a prioritized basis.

Arbitration Level
Arbitration levels are the levels of priority assigned to devices that compete
for possession of the channel.

Bimodal Operation
Refers to the ability of a program to operate in both the real address mode
and the protected address mode of the 80286, 80386SX, or 80386 micropro-
cessor. ABIOS services are bimodal; they operate in either real or protected
mode.

BIOS
Basic Input/Output System. Systems software that interfaces between the
operating system and hardware.

Boot
Process of starting the computer.

continued
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Glossary, Continued

Burst Mode

Burst mode is a method of DMA transfer that allows a device to remain in-
active for long periods and then send large amounts of data in a short time.

Bus
One or more lines (conductors) that carry signals or power.

Byte
Eight contiguous bits; a bit is the smallest item of information that a com-
puter can process.

Cache
Method of using a fast device to speed up access to a slow device.

CBIOS
Compatibility BIOS. The traditional single-tasking portion of a PS/2-
compatible BIOS.

CBIOS Service

A software routine that services a given peripheral device, and provides an
interface between the operating system and the hardware. These services
are single task, call/return functions, as opposed to the device services
offered by ABIOS.

CMOS
Acronym for Complementary Metal Oxide Semiconductor. In PS/2 compat-
ibles, it is low-power memory that is battery-backed and therefore not lost
when the computer is turned off.
Common Data Area
Contains a master list of pointers to the Function Transfer Table, Device
Block, and Data Area (if any) associated with each ABIOS device service.
Configuration

The process of setting up all the parts of the computer so they run
effectively.

continued
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Glossary, Continued

Continuous Multistaged Requests
ABIOS functions that never reach a completion point but are continually
repeated. They can be thought of as standing function calls. An example is
the ABIOS Keyboard Service Get Key Function.

Cyclic Redundancy Check (CRC)
A method of redundancy check where the check key is produced by a cyclic
or repeating algorithm. A common means of error checking.

Default
A value, setting, or option that is assigned by the program or system.

Device Block
A permanent work area for each ABIOS device, containing hardware port
addresses, interrupt levels, and device status information.

Device ID
Each type of device is identified to the system by a device ID.

Direct Memory Access (DMA)
Direct Memory Access is a means for 1/0 devices to transfer data directly to
and from system memory without the intervention of the microprocessor.
This significantly decreases |/O processing by the microprocessor.

Discrete Multistaged Requests

An ABIOS function that requires a significant amount of time while waiting for
a hardware interrupt or time interval to occur returns control to the proces-
sor between stages of servicing a request. An example is the ABIOS Diskette
Service Diskette Read Function.

DMA Controller

A DMA controller is a device which gives addresses and control signals to
the device that has won the bus through arbitration. The controller does not
enter into the arbitration itself.

DMA Device

A DMA device enters into arbitration for the channel. If it wins, it receives
addresses and control signals from the DMA controller so it can read or
write data.

continued

630 ABIOS for IBM PS/2 Computers and Compatibles



Glossary, Continued

DOS
Acronym for Disk Operating System and short for PC-DOS and MS-DOS.

DOS, like other operating systems, organizes the files and memory for other
programs.

Error Handler
An invisible program on the Reference Diskette that reads the POST error
log. If an error is found, a cause and solution type message about the error
is displayed.

Expanded Memory
For AT-compatible systems, up to 32 MB of additional “paged” memory
above the DOS 640K limit. Application programs written according to LIM
EMS or AST EEMS specifications can use this type of memory. Examples of
such programs are Lotus 1-2-3, Symphony and Framework.

Expanded Memory Specification (EMS)
For AT-compatible systems, a specification and protocol established by a
consortium of computer manufacturers, principally Lotus, Intel, and Microsoft
{LIM), which establishes a set of rules for organizing and accessing ex-
panded memory.

Extended Expanded Memory Specification (EEMS)

A specification and protocol established by a consortium of computer and
software manufacturers, principally AST, Quadram, and Ashton-Tate, which
establishes a set of rules for organizing and accessing expanded memory.

Extended Memory

The memory above 1 MB. XENIX and IBM’s VDISK can use this memory, but
DOS and almost all application programs cannot, since use of the protected
mode of the Intel 80286 or 80386 microprocessor is required.

Fixed Disk (Hard Disk)

A magnetic storage device consisting of a drive mechanism with perma-
nently installed metallic disks; a “filing cabinet” for the computer.

continued
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Glossary, Continued

Function Transfer Table

A data structure that contains a list of pointers to the entry routines and
function start addresses of one ABIOS service. There is a Function Transfer
Table for each ABIOS service.

Hardware
The physical equipment and components in the computer system.

Initialization Table

An ABIOS common data structure that defines initialization data for each
device in the system. It is referred to when initializing each Device Block and
Function Transfer Table.

Interrupt

The suspending of microprocessor program execution by a demand for at-
tention coming from a peripheral device. After the interrupt has been serv-
iced, the suspended microprocessor task can be resumed where it was
broken off by the interrupt.

Kilobytes (K)
1024 bytes.

Known State

When a device is initialized or reset, and then set to a particular pre-
established condition, it is said to be in a known state.

Logical Device

A conceptual, as opposed to physical, identification of a hardware device by
an operating system, so as to allow the latter a greater degree of device
independence. Operating systems commonly identify physical devices with
an operating system-assigned Logical ID number. Contrast with Physical
Device.

Logical ID

An identifier for a device controller used by ABIOS. There may be several
devices (units) attached to a Logical ID. The Logical Device ID (Logical
ID/LID) is used by the operating system as an index into the Common Data
Area to locate the Device Block pointer and Function Transfer Table pointer
pair with which each ABIOS service is associated.

continued
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Glossary, Continued

Low Level Format

Electronic equivalent of drawing a detailed street map on the fixed disk. The
electronic markings tell the system at what points to start and end reads
and writes.

Main Memory
The memory between 0 and 1 MB.

Megabyte (MB)
One million bytes.

Memory

A device that can store data recorded in it and from which the data can be
retrieved.

Micro Channel

Information is exchanged between the computer system board and the
adapter cards which are plugged into it by means of the “bus.” Micro Chan-
nel refers to the particular bus design in a PS/2-compatible computer. It is
also referred to as MCA, for Micro Channel Architecture.

Microprocessor
Central processing unit, or “brain” of the computer.

Multitasking

Multitasking programs execute multiple program modules simultaneously.
Information input into one module does not need to be processed completely
before information can be input into another module. ABIOS supports multi-
ple concurrent requests.

Offset
A method of addressing that defines an address as relative to the beginning
of a memory segment.

Operating System

Generic systems software which controls the execution of applications
software.
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Glossary, Continued

Option Diskette
The diskette provided by manufacturers of adapter cards that contains
adapter description files (ADFs), which are written to the Reference Diskette
and used by it to configure the system.

Parameter
Value, option, or setting that can be set in two or more ways.

Physical Device

A hardware device that physically exists in a system configuration. Physical
devices are identified by a device ID. Contrast with logical device.

Power-on Self Test (POST)

A program that tests all parts of the computer every time you turn on the
computer.

Private Data

The ABIOS data structures contain areas (private data) which have informa-
tion that is not available to ABIOS callers. This information includes hard-
ware device support levels, ABIOS internal routines, and ABIOS internal
parameters.

Program

A set of instructions defining the operations of a computer in order to
achieve the desired results.

Programmable Option Select (POS)
A way of setting up peripheral devices on a PS/2 machine via the power—
on self test (POST), in which values are placed in registers on the devices.

This software set up routine replaces the traditional switches and jumpers
on devices.

continued
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Protected Virtual Address Mode (Protected Mode)

One of two 80286 or three 80386 memory addressing modes. In protected
virtual address mode, the 80386/80286 uses all address lines. This allows
addressing of up to 16 megabytes of physical memory in an 80286 and 4
GB in an 80386. The 80286 processor’s internal memory management allows
addressing of an additional 1 gigabyte of virtual memory in protected mode
(the 80386 up to 64 Terabytes). Protected mode addresses are specified in
selector:offset format. ABIOS data structures support protected mode ac-
cess of all ABIOS services.

PS/2-Compatible Computer

Any computer that can run software programs written for an IBM PS/2
computer. IBM PS/2 systems come in two basic varieties: Models 25 and 30
versus Models 50, 60, and 80. The former systems do not implement the
Micro Channel Architecture (MCA).

Public Data

That part of an ABIOS data structure which is accessible by the calling
program (or the operating system).

RAM Extension

An extension to ABIOS that exists as files that will be located and initialized
into system RAM during the overall ABIOS ROM initialization process. It can
add or replace whole ABIOS services or individual functions.

Real Address Mode

One of two 80286 memory addressing modes (the 80386 has three). In real
address mode, the 80286 and 80386 microprocessors use 20 address lines,
thus allowing memory addressing of up to 1 megabyte of physical memory
(220). Real address mode does not support virtual memory addressing. Real
mode addresses are specified in segment:offset format. ABIOS data struc-
tures support real mode access of all ABIOS services.

Reentrant Code

Reentrant code allows one copy of a given routine to be entered multiple
times. Input #1 need not be completely processed before input #2 is al-
lowed. Input #2 need not be completely processed before input #3 is al-
lowed, and so on. All ABIOS code is reentrant.

continued
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Reference Diskette

In PS/2-compatible MCA-based systems, POST error recovery, access to
system utilities, and system configuration are all controlled by a utility disk-
ette, the Reference Diskette. The Reference Diskette can automatically
configure a system, resolving conflicts between adapter card settings, and
optimally configuring the system.

Revision Level

The ABIOS ROM contains a ROM revision number that identifies the revision
level of the ABIOS device services contained in the ROM. By convention,
ABIOS extensions must examine the Device ID/Secondary Device ID pair
associated with the service they are extending. It is the extension’s re-
sponsibility to insure that only the service with the highest revision number
is initialized.

ROM Extension
An extension to ABIOS that exists in the same peripheral card ROM that
contains its CBIOS counterparts. It contains manufacturer-specific ABIOS
device services, and is located and initialized as part of the overall ABIOS
ROM initialization process.

Secondary Device

An additional field used by the ABIOS to make sure that the selected de-
vice’'s hardware level is supported.

Secondary Device ID
When more than one physical device is associated with a device ID, the two
physical devices can be differentiated with a Secondary Device ID. When a
unique ABIOS Service is required for each physical device, the two services
must be differentiated via their Secondary Device ID.

Segment

A unit of contiguous, one-dimensional address space. In real mode, these
address blocks are 64K in size, referenced by one byte. In protected mode,
programs can allocate segments of any size they require up to 64K.

continued
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Selector

A value contained in a segment register (such as the CS, DS, SS, or ES
segment registers) when in protected mode. This value determines what
segment is currently being used; e.g., with CS, what segment is being used
for executing code.

Single-Tasking
Single-tasking programs can only execute one program module or routine at

a time. Information input into a module or routine must be processed com-
pletely before information can be input into another module.

Software

A comprehensive term used to identify all of the nonhardware components
of a computer. Software includes computer programs and data.

System Board
A large circuit board that holds most of the main electronic parts of the
computer.

System Board ROM

Read-only memory chips that reside on the system board and provide
control information for various system components.

System Parameter Table

A common ABIOS data structure 20h bytes long that describes the number
of devices available in the system, the ABIOS common entry points, and
system stack requirements.

Task

In an 80386, a task is the execution of a single process or set of instruc-
tions to perform a particular function. It is not the same as an operating
system task.

Time-Out
When the interval of time expected for a certain process (an interrupt) to
occur is exceeded.

Virtual 8086 Mode (80386 only)

A way of emulating the 8086 or 8088 microprocessors on the 80386. The
8086 program runs in protected mode as a task that can run with multiple
8086 virtual tasks, as well as alongside other multiprogrammed 80386 tasks.
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Additional Resources

The following books provide additional material related to the ABIOS:

Dettman, Terry R. DOS Programmer’s Reference. Carmel, IN: Que®
Corporation, 1988.

Duncan, Ray. Advanced MS-DOS Programming. Redmond, WA: Microsoft
Press, 1986.

Duncan, Ray. IBM® ROM BIOS. Redmond, WA: Microsoft
Press, 1988.

International Business Machines Corporation. IBM® Personal System/2™ and
Personal Computer BIOS Interface Technical Reference. Boca Raton, FL:
IBM, 1987.

International Business Machines Corporation. IBM® Personal System/2™
Model 30 Technical Reference. Boca Raton, FL: IBM, 1987.

International Business Machines Corporation. IBM Personal System/2™ Model
50 and 60 Technical Reference. Boca Raton, FL: IBM, 1987.

Norton, Peter and Wilton, Richard. The New Peter Norton Programmer’s
Guide to the IBM® PC and PS/2®. Redmond, WA: Microsoft Press, 1988.

Wadlow, Thomas A. Memory Resident Programming on the IBM PC. Reading,
MA: Addison-Wesley Publishing Co., Inc., 1987.

Wilton, Richard. Programmer’s Guide to PC® and PS/2™ Video Systems.
Redmond, WA: Microsoft Press, 1987.
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Index

A

Abbreviations, xxiii—-xxiv

ABIOSCall service, 2, 19, 23, 131,
161, 165

ABIOSCommonEntry service, 2,
19-22, 131, 1561-154

ABIOS.SYS file, 27, 160

Abort DMA Operation service,
561-562

Access. See Program access

ACK byte from keyboard controller,
300

Acronyms, xxiii-xxiv
Action, return codes requiring, 618

Adapters

card identification for, 55

CMOS RAM for, 527-530

description files for, 34, 55,
570-571

and POS data, 69, 579-582

ROM extension for, 108

slots for, 55

ADD extension class, 163, 165, 174
Address fields for diskettes, 214

Address line 20
disabling of, 482
enabling of, 481

Address modes. See Protected ad-
dress mode; Real address mode

Addresses
for CMOS RAM, 443-445
changing
Global Descriptor Table and pro-
tected mode, 478

Index

for fixed disk systems, 233
for 1/0 ports, 61-79
parallel, 39, 70-71, 74-75, 417
POS, 67, 69-70, 572
serial, 40, 71-73, 77-79, 361
for PICs, 56
for system control functions, 58-59
for video RAM, 309

ADF (adapter description files) for
POS data, 34, 55, 570-571

Alarm interrupts, 441
canceling of, 457
setting of, 454-456

Allocate Arbitration Level DMA
service, 556-557

Alt key, 266-267, 587

Alternate Reset Fixed Disk System
function, 232

Analog monitor support, 37, 308

Anchor pointer
to CDA, 85-86
and program access, 19-20, 151
relationship of, to other structures,
14

Arbitration levels
allocation of, 556-557
and bus sharing, 545
deallocation of, 558
disabling of, 559
for DMA, 51-53, 548-550
for multiple instances of devices,
115-116
register for, 67

Arbus register in DMA controller, 49,
53, 551
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A, cont’'d

Arithmetic calculations, coprocessor
for, 32

Assignment of interrupt requests, 57

Attention register, fixed disk adapter,
74

Attention return code, 25, 141, 618

Attribute bytes, video, 314
controller for, 36, 307
and palette register, 312, 345, 347
registers for, 75

Autoinitialization of DMA controller,
49, 547

Auxiliary device, enabling and dis-
abling of, 296

Banks, RAM, 37
Base memory, CMOS RAM for, 526

Battery-backed CMOS RAM. See
CMOS RAM

Battery Bad return code, 532

Baud rate
generator of, 41, 362
setting of, 378-379

Bimodal support for interrupt
handlers, 146

BIOS
extensions, 157
ROM, 1

Blocks, print
printing of, 427-431

Blocks, video
of color registers, reading of,
354-355

Booting and initialization, 12, 95
Break Interrupt for serial ports, 392
Break key, 267, 589
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Buffers, serial port
receive, 389-391, 393-396
transmit, 379-382, 384-386, 399

Buffers, video
video, size parameters for, 321

Build Initialization Table function, 13,
96, 100-102
for RAM extensions, 178-179
for ROM extensions, 177

Build System Parameters Table
function, 13, 96, 98-99
for RAM extensions, 179
for ROM extensions, 177

Burst mode DMA transfer, 51, 548
Bus sharing for DMA, 47, 545

BUSY signal, math coprocessor,
32-33

C

CALL for control transfer, 17, 134

Calling of functions, 127

and ABIOSCall, 155

and ABIOSCommonEntry, 152-154

control transfer, 134-135

Default Interrupt Handler for,
147-148

by handlers, 9

hardware interrupt handlers for,
142-146

processing model for, 128-131

and program access, 151

and Request Block initialization,
132-133

return code handling in, 139-141

time-out handlers for, 149-150

and transfer conventions, 136-138

Cancel Alarm Interrupt Real Time:
Clock Service, 457

Cancel Periodic Interrupt Real Time
Clock Service, 461

Cancel Print Block Parallel Port
Service, 430-431
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C, cont’d
Cancel Serial Communications
Service, 407-408

Cancel Update-Ended Interrupt Real
Time Clock Service, 464

Capacity, diskette, 193

Card selected feedback register,
DMA, 67

CBIOS
accessibility to, 2
and compatibility, 1
and Diskette Service, 189-190
extensions for, 158
and Fixed Disk Service, 232, 245
and serial ports, 367
structures of, compared to ABIOS,
11

CDA. See Common data area

Central Arbitration Control
for DMA controller, 549
with Micro Channel, 33, 51

CGA (Color Graphics Adapter)
compatibility with, 309-310, 325
and palette register, 312

Change Line Status signal, 191
emulation of, 186-188
reading of, 226-227
testing of, 204

Channel extension connectors, 33

Channel position select register,
POS, 67

Channels, DMA, 54, 551
flags for, 53, 551

Character Block Specifier field,
319-320

Character block to load field, 327
Character block to select field, 328

Characters
blocks of, selection of, 337-338

Index

and fonts, 314
generators of, 313

serial support for number of,
40, 361

Checksum
power-on, CMOS RAM for, 528
recomputation of, 540-541

Checksum Invalid return code, 532
Clear Byte Pointer, DMA, 61, 69
Clear Mask Register, DMA, 62, 69
Clear video buffer flag, 326

Clock generator chip, 42

Clock interrupts, 441

CMOS RAM
ADF file data stored on, 34, 55
areas for, 46
device ID for, 4, 153
data for, 525-527
error handling for, 532
for Error Log Service, 607-608
extended, 528-531
hardware environment for, 524
and NMIs, 449
port addresses for, 66
and POS, 569, 575-582
for power-on password, 60, 583
reading of, 45
for real time clock, 45, 443,
524-525
return codes for, 620
services for, 523
Read CMOS RAM, 536-537
Read Device Parameters, 534
Recompute Checksum, 540-541
Return Logical ID Parameters,
533-534
Write to CMOS RAM, 538
writing to, 45

Color Graphics Adapter
compatibility with, 309-310, 325
and palette register, 312
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Color register
reading of, 349-350, 354-355
writing to, 351-353, 356-358

Colors, video, 309-311, 325
default, 313

Common Data Area, 10, 84-86

and Anchor Pointer, 19

building of, 103-105

and control transfer, 18, 135-136

data pointers in, 85-86, 103, 107,
109, 113, 475

in DB and FTT initialization
routines, 108

device data pointers in, 107

and extensions, 173-174

and initialization, 11-13, 95

and Initialization Table, 100-101

Logical IDs in, 15, 152

null entries in, 85, 112

and program access, 151

and protected mode, 110-112

relationship of, to other structures,
14, 82

and REPLACE extensions, 164

for stack frame loading, 137

Common Entry Routines, 9 17-18
and control transfer, 18, 134-135
device service for, 109
with function calling, 131
logical ID for, 104-105

Common Interrupt Routine, 9
address of, 113
with function calling, 131
pointer for, 98
for time-out handlers

Common Start Routine, 9
address for, 113
and control transfer, 18
with function calling, 131
pointer for, 98

Common Time-out Routine, 9
address of, 113
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with function calling, 131

pointer for, 98
Compatibility, 1-2

diskette, 194-195

video display, 36

video RAM, 308

Configuration
for CMOS RAM, 525-531
diskette drive, 35
system, reading of, 473-474

Configuration control register, diskette
controller, 77

Cohforming Bit for pointers, 111
Connectors for Micro Channel, 34

Continuous Keyboard Read service,
280-281

Continuous multistaged functions, 6
processing model of, 128

Continuous read, NMI, 492-493
Control. See Transfer conventions

Control addresses for parallel ports,
39, 417

Control keys, 266, 588
Control Port, address for, 71, 74-75

Control register, fixed disk adapter,
73

Control word register, PIT, 65

Controllers
CRT, 36, 74, 76, 307
diskette, 35, 193
DMA, 545-546
fixed disk, 35, 57, 235
keyboard, 38, 261
serial port, 361

Coprocessors, 32-33
interrupt request for, 57
port address for, 69

Count control for DMA controller,
50, 546-547
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C, cont’d
CPU
clock generator for, 42
and functions, 5

CRT controller, 36, 307
index register for, 76
port addresses for, 74, 76

Current Serial Port Status field
for receive, 389-390, 392-396
for transmit, 380, 382-386

Cursor
in graphics modes, 310, 326
keys for, 266, 588
size of, and fonts, 342

Cylinders, fixed disk, 236-237

D

DAC. See Digital-to—analog converter

Data addresses for parallel ports, 39,
70, 74-75, 417

Data length, changing of, 202

Data pointers
in CDA, 85-86, 103, 107, 109, 113,
475
for CMOS RAM, 536, 538
in Initialization Table, 101
relationship of, to other structures,
14

in Request Block structure table,
123-124

Data registers, diskette controller, 76

Data string length for keyboard
controller, 295

Data structures, 10-11, 81-83, 94
Common Data Area, 84-86
Device Block, 89-93
Function Transfer Table, 87-88

Data transfer
diskette rates for, 193
with DMA devices, 50

Index

for fixed disk systems, 235

Date
reading of, 465-466
writing of, 466-467

Daylight Savings Update field, 452
DB. See Device Blocks

Deallocate Arbitration Level DMA
Service, 558

Default colors, 313
Default fonts, 310, 314, 325, 327-328

Default Interrupt Handlers, 4, 144,
147-148
for Diskette Service, 196
for Fixed Disk Service, 239
for Keyboard Service, 269
for Parallel Port Service, 419
for Pointing Device Service, 498
for Real Time Clock Service, 446
for Serial Communications Service.
364
for System Timer Service, 438
for Video Service, 316

Default sector size, changing of, 202
Defect map, fixed disk, 236-237
Delay, typematic, 286-288
Descriptors, selector, 111

DevHIp services, 2, 19-23, 131, 151

Device Blocks, 10, 82, 89-83
and ADD extensions, 165
and control transfer, 18, 135-136
for extensions, 26, 159, 173-175
initialization of, 11-13, 96,
106-109, 113
and Initialization Table, 100-101
and MODIFY extensions, 167
for multiple instances of devices,
115-116
pointers to, 84-86
characteristics of, 111
initialization of, 103
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D, cont'd
and Logical IDs, 15
protected mode, 110
relationship of, to other structures,
14
for REPLACE extensions, 164

Device Control Flag, 326, 356
Device Error return code, 25, 141

Device Error With Time-out return
code, 25, 141

Device IDs, 15, 21
and ABIOSCommonEntry, 152
CDA for, 85
in Device Block, 90, 93
for extensions, 169
in Initialization Table, 100
in Return Logical ID Parameters
function, 20

Device In Use return code, 25, 141

Devices

bit size of, and DMA controller, 50

CDA data pointers for, 85

data area for, in Device Block, 92

extensions for, 162

memory for, 14

multiple instances of, 115-116

return codes for, 25, 139-141

supported, 4, 21

See also Device Blocks; Device IDs;
Read Device Parameters
functions

Diagnostic status for CMOS RAM, 525

Digital input register, diskette
controller, 77

Digital output register, diskette
controller, 76

Digital-to—-analog converter, 36-37,
307-308
and palette register, 312, 345, 347
port addresses for, 75

646

reading of color register in,
349-350

writing to color register in,
351-353, 356-358

Direct Memory Access Service, 47,
50, 543-544
device ID for, 4, 153
error handling for, 552
for fixed disks, 231
hardware environment for, 545-552
return codes for, 619-620, 622
services for, 553-568
Abort DMA Operation, 561-562
Allocate Arbitration Level,
556-557
Deallocate Arbitration Level, 558
Disable Arbitration Level, 559
DMA Transfer from Memory to
110, 563-564
DMA Transfer Status, 560
Load DMA Controller Parameters,
567-568
Read Device Parameters, 555
Read from I/0 and Write to
Memory, 565-566
Return Logical ID Parameters,
553-554
See also DMA controller

Disable Address Line 20 System
Services, 482

Disable Arbitration Level DMA
Service, 559

Disable Diskette Service, 206-207
Disable Keyboard Service, 278-279
Disable NMI Service, 491

Disable Pointing Device Service,
507-508

Disable standard function, 4
Discrete multistaged functions, 6, 128
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D, cont'd
Diskette Change Line signal, 191
emulation of, 186-188
reading of, 226-227
testing of, 204

Diskettes
change line emulation for, 186-188
CMOS RAM for, 526
controller registers for, 76-77
device ID for, 4, 153 hardware for,
35, 193
error handling for, 195
interrupt request for, 57
return codes for, 619-626
services for, 189-192
Default Interrupt Handler, 196
Disable Diskette, 206-207
Format Diskette, 214-217
Interrupt Status, 229-230
Read Change Line Signal Status,
226-227
Read Device Parameters,
199-201
Read Diskette, 208-210
Read Media Parameters, 221-222
Reset/Initialize Diskette
Subsystem, 203-205
Return Logical ID Parameters,
197-198
Set Device Parameters, 202-203
Set Media Type for Format,
223-225
Turn Diskette Motor Off, 228-229
Verify Diskette Sectors, 218-220
Write to Diskette, 211-213
support for, 116

Divisor latch, serial port, 71, 77

DMA controller, 47-54, 545-546
arbitration levels for, 33, 52
direct accessing of, 50, 547
port addresses for, 61, 66, 68-69
See also Direct memory access

Index

DMA Transfer from Memory to |/0,
563-564

DMA Transfer Status, 560

Door, diskette, and Diskette Change
Line signal, 191

DOS, ROM BIOS interrupt vectors for,
157

DOS compatibility box, 22-23,
154-155

Double density diskettes, 194
Drive types, diskette, 194

Dynamic reassignment of arbitration
levels, 53, 551

E

EGA (Enhanced Graphics Adapter)
compatibility with, 309-310, 325
and palette register, 312

Emulation
of Change Line Status signal,
186-188
of video modes, 310, 325

Enable Address Line 20 System
Services, 481

Enable FIFO Control Serial Communi-
cations Service, 412-413

Enable Keyboard Service, 276-277

Enable Keyboard Security Service,
593-594

Enable NMI Service, 490

Enable Pointing Device Service,
505-506

Enable Speaker System Services,
483-484

Enable standard function, 4
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E, cont'd
Enabling of transmit interrupts, 379
End-of-interrupt processing, 144

Enhanced Graphics Adapter
compatibility with, 309-310, 325
and palette register, 312

Enhanced Load Text Mode Font Video
Service, 342-344

Entry pointers for control transfer,
17, 134

Entry points
for extensions, 168-169
vectors to, 87-88

Entry routines for transferring control,
9, 17, 131

Environment. See Hardware
environment

EOI (end-of-interrupt) processing,
144

Equipment installed, CMOS RAM for,
526

ERRNUM pointer, 607

Error handling

for CMOS RAM Service, 532

of DBs and FTTs, 108

for Direct Memory Access
Service, 552

for Diskette Service, 195

for Error Log Service, 609

for Fixed Disk Service, 238

for Keyboard Security Service, 589

for Keyboard Service, 268 '

for math coprocessor, 32-33

for Nonmaskable Interrupt Service,
487

and operating system transfer
convention, 138

for Parallel Port Service, 418

for Pointing Device Service, 497

for POS Service, 573

for Real Time Clock Service, 445
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for Serial Communications
Service, 363
for switching to protected mode,
480
for switching to real mode, 477
for System Services, 470
for System Timer Service, 437 i
for Video Service, 315 |

Error Log Service
CMOS RAM for, 531
device ID for, 4, 153
error handling for, 609
extended CMOS RAM for, 607-608
services for, 605-606
Read Error Log, 612-613
Return Logical ID Parameters,
610-611
Write to Error Log, 614-615

ESDI fixed disk controller, 35

Expansion memory, CMOS RAM for,
526, 528

Extended CMOS RAM
data area for, 46, 524
for Error Log Service, 607-608
port address for, 66
for POS Service, 569
services for, 528-531

Extended function execute register,
DMA, 62

Extended function register, DMA, 62

Extended mode
DMA, 54, 552
parallel port, 39, 417

Extensions, 26-27, 157-161

Device Block and FTT routines for,
173-175

examples, 180-188

headers for, 168-170

and initialization, 108-109, 117

Initialization Table entry routine for,
171-172

non-intrusive interception, 181-183
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nonstaged function, redirection of,
184-185
RAM, 178-179
recommendations for, 162-167
ROM, 176-17
service code for, 176

staged function, redirection of,
186-187

F

Feature Configuration Table, 473
Feature control register, VGA, 74-76

FIFO control, 412-413
serial port register for, 72, 78

File headers for extensions, 26, 159,
168-169

Filter bytes, writing of, 601-604

Fixed Disk Interrupt Status service,
257-258

Fixed disks
adapters for, 73-74
CMOS RAM for, 526
controller for, 35, 57, 235
device ID for, 4, 153
DMA arbitration level for, 549
error handling for, 238
extensions for, 163
hardware environment for, 235
parameters table for, 236-237
port address for, 70
return codes for, 620-626
services for, 231-234
Default Interrupt Handler, 239
Fixed Disk Interrupt Status,
257-258
Read Device Parameters,
242-244

Read Fixed Disk, 249-250

Index

Reset/Initialize Fixed Disk,
244-248

Return Logical ID Parameters, 240

Verify Fixed Disk Data, 255-256

Write and Verify Fixed Disk,
253-254

Write to Fixed Disk, 251-252

Flags
Device Control, 326
in DMA controller, 48, 53, 546, 551
for DOS compatibility box, 22, 154
for Start Routines, 143

Floating point numbers, coprocessor
for, 32-33

Fonts
default, 310, 314, 325, 327-328
extension for, 184-185
retrieval of information about,
331-332
ROM-resident, 313-314, 327
text mode, 325, 339-344

Format Diskette Service, 214-217

Framing errors for serial ports, .392
FTT. See Function Transfer Tables
Function count in FTT, 88

Function Pointers, relationship of, 14

Function Transfer Tables, 10, 82,

87-88

and control transfer, 135

for extensions, 26, 173-175

initialization of, 11-13, 103,

106-109, 113

and Logical IDs, 15

pointers to, 17-18, 84-85
and ADD extensions, 165
characteristics of, 111
and control transfer, 18, 136
for extensions, 1569, 162, 173-175
and initialization, 95
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and Initialization Table, 100-101

Logical ID 2 entry in, 114

and MODIFY extensions, 167

and protected mode, 111-112

relationship of, to other
structures, 14

for REPLACE extensions, 164

relationship of, to other structures,
14 ‘

Functional parameters, Request
Block, 121-123

Functions

address pointers to, 82

entry points for, extensions control
of, 26

relationship of, to other structures,
14

and request blocks, 15, 122

standard, 4

suspension of, 5, 22-23, 154

transferring control to, 17-18

See also Calling of functions

G

Game port address, 70

Gap length, changing of, 202
Graphics controller, 36, 307
Graphics registers, VGA, 75

Gray scale summing flag, 326, 356

H

Handlers, calling by, 9

Hardware devices
as physical devices, 15

relationship of, to other structures,
14

Hardware environment, 29-30

650

for CMOS RAM Service, 46, 524

for Direct Memory Access Service,
545-552

for Diskette Service, 193-195

DMA controller, 47-54

for Fixed Disk Service, 235

110 devices, 35-42

1/0 port list, 61-79

for Keyboard Security Service, 585

for Keyboard Service, 261

math coprocessors, 32-33

Micro Channel, 33-34

microprocessors, 31

NMI masks, 60

for Parallel Port Service, 39,
417-418

for Pointing Device Service, 497

for POS Service, 571-572

power-on passwords, 60

Programmable Interrupt Controller,
56-57

Programmable Option Select, 55

for Real Time Clock Service, 443

for Serial Communications Service,
40-41, 361-363

system control port definitions,
58-59

system time-related devices, 42-46

for System Timer Service, 436-437

for Video Service, 36-37, 307-308

Hardware interrupts

for Diskette Service, 193

for fixed disks, 35

handlers for, 142-146

maskable, PICs for, 56

for multistaged functions, 7-8,
129-130

for parallel ports, 39

by PIT, 43

sharing of, 144-145

Hardware time-out

for function driving, 130
vs. time period stages, 8
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Headers for extensions, 26, 159,
168-169

Heads
fixed disk, 236-237
number of, in disk formatting, 214

High density diskettes, 194

Identification code
for keyboard, 272
for pointing devices, 519-521

Identity BIOS service, CBIOS vs.
ABIOS, 11

Idle CPU time, 5
IDs. See Device IDs; Logical IDs

Initialization, 95-97, 117

ABIOS, 11-16

of Common Data Area, 96,
103-105

of DAC color registers, 349, 351

of Device Blocks and FTTs, 11-13,
96, 106-109, 113

of Initialization Table, 96, 100-102

of logical ID 2, 113-115

and multiple instances of devices,
115-116

of palette register, 345

of Pointing Device Service, 503

of protected mode tables, 96,
110-112

of RAM extensions, 178-179

of Request Block, 11, 132-133

of return code fields, 143

of ROM extensions, 176-177

of serial ports, 361

of stack frames, 20, 23

of System Parameters Table, 96,
98-99

of video hardware, 324-330

Initialization Command Words, PIC, 63
Initialization Table

Index

building of, 13, 96, 100-102

for extensions, 26, 159, 168,
171-172

first Device ID entry for, 114

Initialize DAC to default values flag,
326

INMOS G171 DAC chip, 36, 307

Input rules for Request Blocks,
16, 133

Input status register, VGA, 74, 76
Intel 8042 keyboard controller,
38, 261
for keyboard security, 585

for Pointing Device Service, 497
port address for, 66

Intel 8237 DMA Controller, 47,
545-546

Iintel 8254A Programmable Interval
Timer, 42-44, 436

Intel 8259A Programmable Interrupt
Controller, 56-57

Intel 80286/80386/80386SX
microprocessors, 31

Intel 80287/80387 math coprocessor,
32

Intel 82284 clock generator, 42

Internal calls
device ID for, 4, 153
and Logical ID 2, 113
logical IDs for, 104

Interrupt Status Diskette Service,
229-230

Interrupt status field, fixed disk, 257

Interrupt Status Register, fixed disk
adapter, 74

Interrupts, 9, 131
assignment of requests for, 57
diskette handlers for, 196
enable register for, 71, 77
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and extensions, 162

identification register for, 71, 77

levels of, 33, 39-40, 56, 261, 361

mask register for, 63-64

for multiple instances of devices,
115

operating system handling of, 138

pointer to, 87-88, 98

for real time clock, 441

for serial port, 361

and service registers, PIC, 62

and staged function redirection, 186

update-ended, 462-464

See also Hardware interrupts;
Nonmaskable interrupts

Invalid Function return code, 25, 141

Invalid Logical ID return code,
25, 141

Invalid Request Block Length return
code, 25, 141

Invalid Service-Specific Parameter
return code, 25, 141

Invalid Unit Number return code,
25, 141

Invocation byte, writing of, 597-598

I/0 address width with Micro Channel,
33

1/0 ports
for CMOS RAM, 45, 66
for diskette, 76-77
for DMA controller, 47, 66, 68-69
for error logs, 608
for fixed disk, 70, 73-74
for game port, 70
for keyboard, 65-66
for manufacturing checkpoint port,
79
for math coprocessor, 69
for parallel port, 70-71, 74, 75
for POS, 67, 69, 572
for PIC, 62-64, 68, 572
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for PIT, 64-65

for serial port, 71-73, 77-79

for video, 74-76

See also Parallel ports; Serial ports

10 privileges, 112
Isolation, BIOS for, 1

ltalicizing fonts, extension for,
184-185

K

Keyboard
device ID for, 4, 153
error handling for Keyboard
Service, 268
error handling for Keyboard Security
Service, 589
hardware environment for Keyboard
Security Service, 585
hardware for, 38, 261
hardware environment for Key-
board Service, 261
interrupt request for, 57
layout of, 262
return codes for, 619-622, 625
services for Keyboard Security
Service, 583-584
Enable Keyboard Security,
593-594
Read Device Parameters, 592
Return Logical ID Parameters,
590-591
Write Filter Byte 1, 601-602
Write Filter Byte 2, 603-604
Write Invocation Byte, 597-598
Write Match Byte, 599-600
Write Password, 595-596
services for Keyboard Service,
259-260
Continuous Keyboard Read,
280-281
Default Interrupt Handler, 269
Disable Keyboard, 278-279
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Enable Keyboard, 276-277

Read Keyboard ID Bytes, 272-273

Read Keyboard LED Status,
282-283

Read Keyboard Scan Mode,
289-291

Reset/Initialize Keyboard, 274-275
Return Logical ID Parameters, 270

Set Keyboard LED Status,
284-285
Set Keyboard Scan Code Mode,
292-295
Set Typematic Rate and Delay,
286-288
Write Command(s) and Data to
Keyboard, 300-303
Write Command(s) to Keyboard
Controller, 295-299
scan codes for Keyboard Service,
263-267, 586-587
system scan codes for Keyboard
Security Service, 586-588
and time-out handling, 149

Keyboard/auxiliary data port, 65

L

Landing zone, fixed disk, 236-237
LED, keyboard, status of, 282-285
Length

data string, for keyboard controller,

295
of extensions, 168
in Request Block structure, 122

Level-sensitive interrupts
with Micro Channel, 33
for parallel port, 39
and PICs, 56
and serial port, 40, 361

Levels of priority for DMA controller,
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Index

Lifespan of Request Blocks, 15, 132

Line control
register for, 72, 78
setting of, 375-377

Line status register, 73, 79

Load DMA Controller Parameters
service, 567-568

Load Text Mode Font Video Service,
339-341

Local Descriptor Table and protected
mode, 478

Locate BIOS function and service,
CBIOS vs. ABIOS, 11

Logical devices vs. physical devices,
15

Logical ID 2, initialization of, 109,
113-114

Logical IDs, 15
and ABIOSCommonEntry, 20, 152
and ADD extensions, 165
assignment of, 103
in bimodal environment, 146
and CDA, 85-86, 104-105
and control transfer, 135
and Default Interrupt Handlers, 147
in Device Blocks, 90-93
for diskette drives, 190, 197-198
for fixed disk systems, 232
FTT pointer for, 87

and hardware interrupt handlers,
142

in Initialization Table, 100
interrupts for, 144-145
and MODIFY extensions, 167

for multiple instances of devices,
115

relationship of, to other structures,
14
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in Request Block structure table,
122
for serial ports, 40
See also Device IDs; Return Logical
ID Parameters functions

M

Manufacturers, fixed disk, 236-237
Manufacturing checkpoint port, 79
Mask register, DMA, 61, 68

Maskable hardware interrupts, PICs
for, 56

Masks, NMI, 60
Master Clear, DMA, 61, 69
Match byte, writing of, 599-600

Math coprocessors, 32-33
interrupt request for, 57
port address for, 69

MDA (Monochrome Display Adapter),
compatibility with, 309-310, 325

Memory
for CDA, 103, 110
device, 14, 84

for Initialization Table, 102
transferring data from, 563-564
transferring data to, 565-566
video, 36-37, 307-308, 314

Memory address registers, DMA, 61,
68, 546

Memory refresh, arbitration level for,
52

Messages, error. See Return Codes,
Appendix A

Micro Channel, 33-34
arbitration levels for, 51

Microprocessor mode and hardware
interrupts, 146

Microprocessors, 31

654

address line 20, 481-482
and DMA, 50, 547
system, arbitration level for, 52

Miscellaneous output register, VGA,
75-76

Mode control field for DMA controller,
49, 547

Mode Register, DMA, 61, 69

Model byte for extensions, 169

Models, PS/2, identification of, 473

Modem Status Serial Communications
Service, 404-406

Modems
control register for, 72, 78
controlling of, 374-375
line status of, 409
status register for, 73, 79
See also Serial ports
Modes
keyboard scan, 289-294
real time clock, 452
system timer, 43
video, 309-313, 324-330
See also Protected address mode;
Real address mode

MODIFY extension class, 163,
166-167, 174

Monitor support, 37, 308, 311-313
Monochrome Display Adapter, com-
patibility with, 309-310, 325
Motherboard IDs, reading of, 473

See also system board
Motor, diskette, 204, 228-229
Motorola MC146818A Real Time
Clock, 45-46, 443, 524-525

Mouse, 495
interrupt request for, 57
return codes for, 619, 622

Multi-byte scan codes, 264-265, 586

Multiple instances of devices,
115-116
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Multiscan monitor support, 37, 308

Multistaged functions, 7-8
driving of, 129
time-period handling of, 130

Multistaged processing/multitasking
operating systems, 5-6

Multitasking operating system, 31

N

National Semiconductor
8250/16640/16650 serial port
controller, 40-41, 361

NEC 765 diskette controller, 35, 193

NMI. See Nonmaskable interrupts

NMI Continuous Read service,
492-493

Non-intrusive interception by
extensions, 181-183

Nonmaskable interrupts
arbitration level for, 52
and CMOS RAM access, 449
device ID for, 4, 1563
error handling for, 487
mask for, 60
services for, 485-486
Disable NMI, 491
Enable NMI, 490
NMI Continuous Read, 492-493

Return Logical ID Parameters, 488

Nonstaged function, redirection of,
184-185

Not My Interrupt return code, 25,
141, 143-144, 618

Not set state for Diskette Change
Line signal, 191

Null CDA entries, 85, 112
Null stripping serial port mode, 392

Index

Number of Initialization Table Entries
for extensions, 168-169
in Systems Parameters Table,
98-99

Numbering of logical IDs, 104

Numeric exception error handling
interrupt, 33

Numeric keypad, 267, 588

o)

Operating system
CDA building by, 103-104
and DBs and FTTs, 106, 109
isolation of, by BIOS, 1
transfer convention of, 18, 137-138

Out of paper error, Parallel Printer
Service, 427

Output rules for Request Blocks,
16, 133

Overrun errors for serial ports, 392

P

Page table address registers, 66

Palette register
and DAC, 312
reading of, 345-346
writing to, 347-348

Parallel ports

addresses for, 39, 70-71, 74-75,
417

device ID for, 4, 153

error handling, 153

hardware environment for, 39,
417-418

interrupt request for, 57

return codes for, 619-620, 622,
626

services for, 415-416

Cancel Print Block, 430-431
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Default Interrupt Handler, 419

Print Block, 427-429

Read Device Parameters,
421-422

Reset/Initialize Parallel Port, 425

Return Logical ID Parameters,
420-421

Return Print Status, 432-433

Set Device Parameters, 423-424

Parallel-to-serial conversions,
41, 362

Parameters
errors in, 140
Request Block, 121
table of, for Fixed Disk Service,
236-237

Parity, serial support for, 40, 361,
392

Pass parameters, CBIOS vs. ABIOS,
11

Passwords
CMOS RAM for, 526, 528
with keyboard, 296, 583-584
power-on, 60
writing of, 595-596

Patching, recommendations for, 162
Pause key, 267, 589

PC-type adapters and Micro Channel,
33

Periodic Interrupt Rate field, 449

Periodic interrupts, clock timer, 441
canceling of, 458-460
setting of, 461

Phoenix 8042 Advanced Keyboard/
Mouse Controller Firmware,
289, 292

Physical addresses, conversion of,
109

656

Physical devices
vs. logical devices, 15
supported, 153

Physical DMA channels, 53, 551
PhysToVirt call, 22

PIC. See Programmable Interrupt
Controller, 56-57

PIO (programmed I/O) for DMA
controller, 49, 547

PIT. See Programmable Interval Timer

Pointer field definitions, 379, 389

Pointers
and CDA, 84-86, 103, 107, 109,
113, 475

for data area, 103

to functions, 82

pushing of, onto stack, 134

receive, 389-391, 393-396

transmit, 379-382, 384-386, 391,
399

See also Anchor pointer; Device
Blocks, pointers to; Function
Transfer Tables, pointers to

Pointing Device Continuous Read,
509-511

Pointing devices
controller for, 38
device ID for, 4, 153
error handling for, 497
hardware environment for, 497
services for, 495-496
Continuous Read, 509-511
Default Interrupt Handler, 498
Disable Pointing Device, 507-508
Enable Pointing Device, 505-506
Read Device Parameters,
500-501
Read Pointing Device Identification
Code, 519-521
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Reset/Initialize Pointing Device,
503-504
Return Logical ID Parameters,
499-500
Set Resolution, 514-515
Set Sample Rate, 512-513
Set Scaling Factor, 516-518

Polling of Request Block, 142-143

Port pairs, logical ID, in device block,
91

Portability, interface for, 30

Ports
for CMOS RAM, 45, 66
for diskette, 76-77
for DMA controller, 47, 66, 68-69
for error logs, 608
for fixed disk, 70, 73-74
for game port, 70
for keyboard, 65-66
for manufacturing checkpoint port,
79
for math coprocessor, 69
for parallel port, 70-71, 74, 75
for POS, 67, 69, 572
for PIC, 62-64, 68, 572
for PIT, 64-65
for serial port, 71-73, 77-79
for video, 74-76
See also Parallel ports; Serial ports

POS. See Programmable Option
Select

Power-on passwords, 60
for keyboard security, 583

Power-on self test (POST)
ADF files read during, 34, 55
password access during, 60

Print Block Parallel Port Service,
427-429

Print screen key, 267, 589
Printer, resetting of, 425

Index

Printer Interrupt Time-out field, 421

Printer Status, 425, 427, 430
returning of, 432-433

Private data in Device Block, S0
Privileges, 1/0, 112
Processing model, 5-9, 128-131

Program access
with ABIOSCall, 2, 19, 23, 131,
151, 155
with ABIOSCommonEntry, 19-22,
131, 151-154

Programmable baud rate generator,
41, 362

Programmable Interrupt Controller,
56-57
port addresses for, 62-64, 67-68

Programmable Interval Timer, 42-44,
436
port addresses for, 64-65

Programmable Option Select, 55
CMOS RAM for, 527-530
device ID for, 4, 153
error handling of, 573
hardware environment for, 571-572
with Micro Channel, 33-34
parallel port extended mode,
39, 417
port addresses for, 67, 69-70
services for, 569-570
Read POS Data from an Adapter,
579-580
Read Stored POS Data from
CMOS RAM, 575-576
Return Logical ID Parameters,
574-575
Write Dynamic POS Data from an
Adapter, 581-582
Write Stored POS Data from
CMOS RAM, 577-578

Programmed 1I/0O for DMA controller,
49, 547
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Protected address mode, 31
and CDA, 84
environments for, building of, 13
and math coprocessor, 32
switching to, 478-480
tables for, building of, 110-112

Public data in Device Block, 89
PUSH for control transfer, 17, 134

R

RAM extensions, 27, 160
area for, 180
header for, 169
initialization of, 108, 178-179
See also CMOS RAM; Memory

Raw system scan codes, 280

Read Block of Color Registers Video
Service, 354-355

Read Change Line Signal Status Disk-
ette Service, 226-227

Read CMOS RAM Service, 536-537

Read DAC Color Register Video
Service, 349-350

Read Device Parameters functions, 4

for CMOS RAM Service, 534

for Direct Memory Access Service,
555

for Diskette Change Line signal,
191

for Diskette Service, 199-201

for Fixed Disk Service, 242-244

for Keyboard Security Service, 592

for Parallel Port Service, 421-422

for Pointing Device Service,
500-502

for Real Time Clock Service,
449-451

for Serial Communications Service,
367-369

for Video Service, 319-322
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Read, Diskette Service, 208-210
and Diskette Change Line signal,
191

Read, Error Log Service, 612-613
Read, Fixed Disk Service, 249-250

Read from I/0 and Write to Memory,
DMA Service, 565-566

Read Keyboard ID Bytes, Keyboard
Service, 272-273

Read Keyboard LED Status, Keyboard
Service, 282-283

Read Keyboard Scan Mode, Keyboard
Service, 289-291

Read Media Parameters Diskette
Service, 221-222

Read Palette Register Video Service,
345-346

Read Pointing Device Identification
Code, 519-521

Read POS Data from an Adapter,
579-580

Read standard function, 4

Read Stored POS Data from CMOS
RAM, 575-576

Read System Configuration, System
Services, 473-474

Read Time and Date, Real Time Clock
Service, 465-466

Read/write counters, PIT, 64-65
Reading
from CMOS RAM, 45
of system control ports, 58

Real address mode, 31
and CDA, 84
for initialization, 12, 95
and math coprocessor, 32
switching to, 475-477
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Real time clock, 45-46, 524-525
data for, 444-445
device ID for, 4,153
error handling for, 445
hardware environment for, 443
interrupt request for, 57
return codes for, 619
services for, 495-496
Cancel Alarm Interrupt, 457
Cancel Periodic Interrupt, 461
Cancel Update-Ended Interrupt,
464
Default Interrupt Handler, 446
Read Device Parameters,
449-451
Read Time and Date, 465-466
Return Logical ID Parameters,
447-448
Set Alarm Interrupt, 454-456
Set Device Parameters, 452
Set Periodic Interrupt, 458-460
Set Update-Ended Interrupt,
462-463
Write Time and Date, 466-467

Receive Serial Communications
Service, 389-398

Recompute Checksum CMOS RAM
Service, 540-541

Redirection
of cascade, interrupt request for,
57
of nonstaged functions, 184-185
of staged functions, 186-188

Reference diskette
ADF files read by, 34, 55
for passwords, 583-584

Relative Block Addresses for fixed
disk systems, 233

REPLACE extension class, 163-164,
174

Request Blocks, 10, 94, 119-120,
125, 128

Index

and ABIOSCommonEntry, 20, 152

and control transfer, 18, 136

and Default Interrupt Handlers,
147-148

and function requests, 132-133

for hardware interrupt handling,
142-145

and initialization, 11, 15-16, 97,
117, 132-133

in Initialization Table, 101

lifespan of, 15, 132

parameters for, 121

for Receive function, 390, 393-396

return codes in, 24, 129, 140

structure of, 122-124

and time-out handlers, 149-150

for Transmit function, 380, 382-386

use of, 16

Reserved data pointers, initialization
of, 113

Reserved fields in Request Blocks, 16
Reset Diskette System function, 190

Reset/Initialize functions, 4

for Diskette Service, 190, 203-205

for Fixed Disk Service, 244-248

for Keyboard Service, 274-275

for Parallel Port Service, 425

for Pointing Device Service,
503-504

for Serial Communications Service,
370-372

Resolution
and default fonts, 314
for pointing devices, 514-515
video, 309-310, 325

Restore Video Environment, Video
Service, 335-336

Resume Stage after Interrupt return
code, 25, 141, 618

Resume Stage after Time Delay re-
turn code, 25, 141, 150, 618
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Retryable Device Error return code,
25, 141

Retryable Device Error With Time-out
return code, 25, 141

Retryable diskette errors, 195
Retryable errors, 25, 140-141, 238
Retryable fixed disk errors, 238

Retryable Time-out Error return code,
25, 141

Return Code Field Not Valid return
code, 25, 141

Return codes, 24-25, 129, 139-142,
617
action-required, 618
for Default Interrupt Handler, 148
for Diskette Service, 195
for Fixed Disk Service, 238
initialization of, 143
for Keyboard Service, 268
for Parallel Port Service, 418
for Real Time Clock Service, 445
for Request Blocks, 16, 123, 125
for Serial Communications Service,
363

for System Timer Service, 437
termination-indicating, 619-626
for Video Service, 315

Return Line Status, Serial Communi-
cations Service, 409

Return Logical ID Parameters func-
tions, 4, 20, 152

for CMOS RAM Service, 533-534

and Default Interrupt Handlers, 147

for Direct Memory Access Service,
553

for Diskette Service, 197-198

for Error Log Service, 610-611

for Fixed Disk Service, 240

for Keyboard Security Service,
590-591

for Keyboard Service, 270

for Nonmaskable Interrupt Service,
488

660

for Parallel Port Service, 420-421

for Pointing Device Service,
499-500

for POS Service, 574-575

for Real Time Clock Service,
447-448

for Serial Communications Service,
365-366

for System Services, 471-472

for System Timer Service, 439

for Video Service, 317

Return Modem Status Serial Commu-
nications Service, 410-411

Return Print Status Parallel Port
Service, 432-433

Return ROM Fonts Information Video
Service, 331-332

RGB data format, 356
RLL fixed disk controller, 35
Rogue interrupts, 144

ROM
ABIOS vs. CBIOS, 31
fonts resident in, 313-314

ROM extensions, 27, 160
header for, 168
initialization of, 176-177
signature for, 168

ROMCiritSection and DOS compatibility
box, 22-23, 154

Rows, video, and fonts, 342

S

Sample rate for pointing devices,
512-513

Save Video Environment, Video
Service, 333-334

Scaling factor for pointing devices,
516-517
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Scan codes for Keyboard Service,
263-267, 586-589
reading of, 280-281

Scratch register, serial port, 73, 79

Secondary device ID in Initialization
Table, 100-101

Sector number and size in diskette
formatting, 214, 223

Sectors per track, fixed disk,
236-237

Security. See Keyboard, security
services for

Select Character Generator Block
Video Service, 337-338

Selector descriptors, 111
Sequencer, video, 36, 307

Serial buffer head pointer
receive, 389
transmit, 379, 382
port address for, 75

Serial buffer tail pointer
receive, 389-390
transmit, 379-380, 382

Serial Port Service, support by, 115

Serial ports
addresses for, 40, 71-73, 77-79,
361
Device Block for, 367
device ID for, 4, 153
error handling for, 363
hardware environment for, 361-363
interrupt request for, 57
and keyboard controller, 261
return codes for, 620
services for, 359-360
Cancel, 407-408
Default Interrupt Handler, 364
Enable FIFO Control, 412-413

Index

Modem Status, 404-406

Read Device Parameters,
367-369

Receive, 389-398

Reset/Initialize Serial Port,
370-372

Return Line Status, 409

Return Logical ID Parameters,
365-366

Return Modem Status, 410-411

Set Baud Rate, 378

Set Line Control, 375-377

Set Modem Control, 374

Transmit, 379-388

Transmit and Receive, 399-403

Serial Receive Buffer, 71, 77,
389-391, 393-396

Serial Receive Head Pointer,
389-391, 393-396

Serial Receive Tail Pointer, 389-391,
393-396

Serial-to-parallel conversions, 41,
362

Service codes for extensions, 26,
169, 176

Service-specific Entry Routines, 17
for control transfer, 134-135

Service-Specific Interrupt Routine,
149

Service-specific parameters, Request
Block, 121, 123-124

Service-Specific Unsuccessful Opera-
tion return code, 25, 141

Services, relationship of, to other
structures, 14

Set Alarm Interrupt Real Time Clock
Service, 454-456

Set Baud Rate Serial Communications
Service, 378
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Set Device Parameters function, 4
for Diskette Service, 202-203
for Parallel Port Service, 423-424
for Real Time Clock Service, 452

Set Keyboard LED Status service,
284-285

Set Keyboard Scan Mode Code,
Keyboard Service, 292-295

Set Line Control, Serial Communica-
tions Service, 375-377

Set Media Type for Format, Diskette
Service, 223-225

Set Modem Control, Serial Communi-
cations Service, 374

Set Periodic Interrupt, Real Time
Clock Service, 458-460

Set Resolution, Pointing Device
Service, 514-515

Set Sample Rate, Pointing Device
Service, 512-513

Set Scaling Factor, Pointing Device
Service, 516-518

Set state for Diskette Change Line
signal, 191

Set Typematic Rate and Delay, Key-
board Service, 286-288

Set Update-Ended Interrupt, Real
Time Clock Service, 462-463

Set Video Mode, Video Service,
324-330

Sharing of hardware interrupts,
144-145

Shift key, 266-267, 587
Shutdown, CMOS RAM, 525
Signatures for extensions, 168

Single-staged functions, processing
model of, 128

Single-staged processing/single-
tasking operating systems, 5-6
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Single-tasking operating system, 31
Slashes, 267, 588

Speaker, enabling of, 483-484
Speeds, microprocessor, 31

ST506 fixed disk adapter, 35, 235

Stacks and stack frame
and ABIOSCall, 23, 155
and ABIOSCommonEntry, 20, 152
and extensions, 162
loading of, 137
pushing of pointers onto, 17, 134
for System Parameter Table, 98

Staged functions, redirection of,
186-188

Standard functions, 4

Start Routines, 9, 131
flags for, 143
pointer for, 87-88, 98, 605
and return codes, 24
and staged function redirection, 186

Status
of function calls, 25-26
modem, 404-406, 410
of parallel ports, 39, 71, 74-75,
417
printer, 432-433

Status registers
diskette controller, 76
DMA, 61, 68
fixed disk adapter, 73

Stop bits, serial support for, 40, 361

Stored pointer method of frame
loading, 137

Structures. See Data structures
Subaddress extension, POS, 70
Successful return code, 25, 141

Suspension of functions, 5, 22-23,
154-155
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Switch to Protected Mode, System
Services, 478-480

Switch to Real Mode System Serv-
ices, 475-477

Sys Req key, 267, 589

System board ROMs, initialization of,
108

System board setup enable register,
67

System configuration, reading of,
47-474

System control port
definitions for, 5-59
port addresses or, 65-67

System microprocessor, arbitration
level for, 52

System Parameters Table, building
of, 13, 96, 98-99

System scan codes, 280
for Keyboard Security Service,
586-589
for Keyboard Service, 264-267

System Services, 469
device ID for, 4, 153
error handling for, 470
for Watchdog Timer, 44
services for, 471-484
Disable Address Line 20, 482
Enable Address Line 20, 481
Enable Speaker, 483-484
Read System Configuration,
473-474
Return Logical ID Parameters,
471-472
Switch to Protected Mode,
478-480
Switch to Real Mode, 475-477

System Timer Service and devices,
42-46, 435
Default Interrupt Handler, 438
device ID for, 4, 153

Index

hardware environment for, 436-437
Return Logical ID Parameters, 439

T

Termination, return codes indicating,
619-626

Text modes
and character blocks, 314
fonts for, 325, 339-344
resolution of, 310, 325
scan lines for, 327

Time
reading of, 465-466
writing of, 466-467
See also System Timer Service and
devices

Time-out errors, 140
and keyboard, 268
return code for, 25, 141

Time-out parameter in Request Block
structure table, 123

Time-out routines, 8-9, 149-150, 162
for function calling, 131
pointer for, 87-88, 98
and staged function redirection, 186

Time-period handlers, 7-8, 130
Time-related devices, 42

Time to Wait Before Continuing Re-
quest field, 421, 423

Time to Wait for Printer Initialization
field, 421, 423

Timer channels, 43-44

Timer services. See System Timer
Service and devices

Timer tick, interrupt request for, 57
Touchpads, 495

Track number in diskette formatting,
214, 223
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Track switching, diskette, 204
Trackballs,495

Transfer Control bytes field for DMA
controller, 50, 547

Transfer conventions, 17-18, 94
ABIOS 136
for function calling, 131, 134-136
and initialization, 117
operating system, 18, 137-138
and Request Block, 125
with time-out handlers, 149

Transfer count registers, DMA, 61, 68

Transfer Data Pointer Mode for CMOS
RAM, 536, 538

Transfer rates, diskette, 193
Transfer status, DMA, 546, 560

Transmit and Receive, Serial Commu-
nications Service, 399-403

Transmit Buffer, 379-382, 384-386,
399

Transmit Head Pointer, 379-382,
384-386, 391, 399

Transmit Holding Register, 71, 77,
383, 385

Transmit, Serial Communications
Service, 379-388

Transmit Tail Pointer, 379-382,
384-386, 391, 399

Turn Diskette Motor Off, Diskette
Service, 228-229

200 scan-line video, 310-311, 325
Typematic rate and delay, 286-288

U

Unexpected Reset return code, 25,
141, 618
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Unit in Request Block structure table,
122

Unit-unique areas in Device Block, 92

Update-ended interrupts, 441
canceling of, 464
setting of, 462-463

\'

Verify Diskette Data, Diskette Service,
191

Verify Diskette Sectors, Diskette
Service, 218-220

Verify Fixed Disk Data, Fixed Disk
Service, 255-256

VGA
adapter for, 305
chip for, 307-308
and palette register, 312
port addresses for, 74-76
support for, 36 ‘

Video
device ID for, 4, 153
error handling for, 315
extension for, 184-185
hardware for, 36-37
hardware environment for, 307-308
modes for, 309-313, 324-330
monitor support for, 311-312
ROM-resident fonts for, 313-314
services for, 305-306
Default Interrupt Handler, 316
Enhanced Load Text Mode Font,
342-344
Load Text Mode Font, 339-341
Read Block of Color Registers,
354-355
Read DAC Color Register,
349-350
Read Device Parameters,
319-322
Read Palette Register, 345-346
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V, cont'd

Restore Video Environment,
335-336

Return Logical ID Parameters, 317

Return ROM Fonts Information,
331-332

Save Video Environment, 333-334

Select Character Generator Block,
337-338

Set Video Mode, 324-330

Write Block of DAC Color Regis-
ters, 356-358

Write DAC Color Register,
351-353

Write Palette Register, 347-348

Video Mode field, 326
Video subsystem register, VGA, 75
Virtual DMA channels, 53, 551

w

WAIT signal, math coprocessor, 32
Wait states, 5, 31
Watchdog Timer, 44

Work area in Request Block structure
table, 124

Write and Verify, Fixed Disk Service,
253-254

Write Block of DAC Color Registers,
Video Service, 356-358

Write Command(s) and Data to Key-
board, Keyboard Service,
300-303

Write Command(s) to Keyboard Con-
troller, Keyboard Service,
295-299

Write DAC Color Register, Video
Service, 351-353

Index

Write Dynamic POS Data from an
Adapter, 581-582

Write Filter Byte 1, Keyboard Security
Service, 601-602

Write Filter Byte 2, Keyboard Security
Service, 603-604

Write Invocation Byte, Keyboard Se-
curity Service, 597-598

Write mask register, DMA, 62, 69

Write Match Byte, Keyboard Security
Service, 599-600

Write Palette Register, Video Service,
347-348

Write Password, Keyboard Security
Service, 595-596

Write precompensation, fixed disk,
236-237

Write standard function, 4

Write Stored POS Data from CMOS
RAM, POS Service, 577-578

Write Time and Date, Real Time
Clock Service, 466-467

Write to CMOS RAM, CMOS RAM
Service, 538

Write to Diskette, Diskette Service,
211-213
and Diskette Change Line signal,
191

Write to Error Log, Error Log Service,
614-615

Write to Fixed Disk, Fixed Disk
Service, 251-252

Writing
to CMOS RAM, 45
to system control ports, 58-59
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