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= 1211211214 

121121121121 
1211211211 
1211211212 
1211211214 

1211211218 

= 121121121121 
= 1211211211 
= 121I21FF 

= 1211218121 

121121121121 
1211211211 
1211211212 
1211211214 
1211211216 
1211211218 

= 1211211213 
:= 121121121121 

121121 
121121 
121121121121 

1214 

121121 
121121 
121121121121 
121121121121 
121121121121 

121121121121 1121 
1211211211 121121 

( 

1211211212 1212 [ 

121121 
J 

\ 

C+ $RQCsze EQU 4 ;Number of command bytes enqueued 
C+ 
C+ ; 
C+ ; 
C+ CRQE 
C+ Use 
C+ NAD 
C+ Len 
C+ Cmrrd 
C+ 
C+ 
C+ 
C+ CRQE 
C+ ; 
C+ ENDIF 
C+ ; 

The structure itself 

STRUC 
DB 
DB 
DW 
DB 

ENDS 

121 
121 
121 
$RQCsze Dup(l2I) 

;Usage flags 
;Network Address of requestor 
;Length in bytes of expected reply 
;First four command bytes 

C+ IF (DR$ OR TL$) 
C+ ;-----------------------------------------------------------------------
C+ Structure Name: Command Request Queue Header 
C+ ; Reference: Program Logic Description, Section 2.5 
C+ ;--------------------------.---------------------------------------------
C+ 
C+ ; 
C+ ; 
C+ $RQmt 
C+ $RQent 
C+ $RQful 
C+ ; 
C+ $RQdse 
C+ ; 
C+ CRQH 
C+ Qst 
C+ Dsc 
C+ End 
C+ Top 
C+ Belt 
C+ CRQH 
C+ ; 
C+ ENDIF 
C+ ; 
C+ IF TL$ 

Associated queue status indicator values 

EQU 
EQU 
EQU 

EQU 

STRUC 
DB 
DB 
DW 
DW 
DW 
ENDS 

121 
1 
IZIFFH 

8121H 

$RQmt 
121 
121 
121 
121 

;Queue is empty 
;Queue has entries but is not full 
;Queue is full 

;Disk status error flag bit 

;Queue status indicator 
;Current disk status code 
;Offset address following CRQ 
;Offset address of head entry 
;Offset address of tail entry 

C+ ;-----------------------------------------------------------------------
C+ ; 
C+ ; 

Structure Name: Name Lookup Message Table 
Reference: Program Logic Description, Section 2.7 

C+ ;-----------------------------------------------------------------------
C+ 
C+ ; 
C+ ; 
C+ $MTAdd 
C+ $MTDel 
C+ ; 
C+ NLMT 
C+ MT Use 
C+ MT:NAD 
C+ 

Associated command modifiers 

EQU 
EQU 

STRUC 
DB 
DB 
DB 

3 
121 

$RQUseI 
121 
2 DUP(I2IFFH) 

;AddActive command 
;DeleteActive command 

;Specifies internal command 
;NAD of sender INEW FIELDI 
;Unused part of parameter block 
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0004 34 
0005 00 
0006 0A 

0010 00 
0011 00 
0012 04 

0016 

0000 00 
0001 00 
0002 0000 
0004 00 
0005 00 
0006 0000 
0008 0000 
000A 00 
000B 00 
000C 

0000 FF 
0001 00 
0002 0000 
0004 

= 0249 
== 024B 
== 0248 

== 0248 
== 024A 

FF 
] 

[: 

20 
J 

[: 

20 
] 

C+ 
C+ 
C+ 
C+ Opc DB 
C+ MT_Mod DB 
C+ MT_Name DB 
C+ 
C+ 
C+ 
C+ MT_Src DB 
C+ MT_Oev DB 
C+ Rsvd DB 
C+ 
C+ 
C+ 
C+ NLMT ENOS 
C+ ; 
C+ ENOIF 
C+ ; 

34H 
o 
10 OUP (' ') 

o 
o 
4 DUP (' ') 

C+ IF (OR$ OR TL$ OR LC$) 

;Internal is always hex 34 
;Will be set to command modifier 
;Oevice or user name 

;Station number of sender 
;Device type of sender 
;Four byte user area 

C+ ;-----------------------------------------------------------------------
C+ 
C+ 

Transporter structures and associated values 
Reference: Corvus OMNINET Programmer's Guide 

C+ ;-----------------------------------------------------------------------
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 

; 
CCBLK 
CC_Cmrld 

RRA 
Sock 

CC_Oata 
Datl 
Conln 
OHost 
CCBLK 

C+ ; 
C+ ; 
C+ RRKD 
C+ RCode 
C+ SHost 
C+ Rcvlerl 
C+ RRKD 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 

; 
$RdRAM 
$RdRAMI 
$RdStat . , 
$WrCtrH 
$WrCtrL 

Trarlsport er Commarld Cont 1'''0 1 Block 

STRUC 
DB 0 ;Commarld 
DB 0 ;fil1 for high address byte 
OW 0 ;address Result Recot"d 
DB 0 ; socket to use 
DB 0 ;fill fc.r high address byte 
OW 0 ;Oata address 
OW 0 ;Oata length 
DB 0 ;Control lerlgth 
DB 0 ;Oestination host (i f write) 
ENOS 

Transporter Result Record structure 

STRUC 
DB 
DB 
OW 
ENOS 

0FFH 
o 
o 

Transporter 

EQU 249H 
EQU 24BH 
EQU 248H 

EQU 248H 
EQU 24AH 

port 

;Return Code 
;Source Host (if read, 0 write) 
;Length data received (if read) 

definitions 

;To read without i rlct"ement i ng cc.urlter 
;To read and increment counter 
;To read status 

;To set high byte of courlter 
;To set low byte of COUYlter 

( 

f 

{ 

( 

( 

I 

( 

( 



c. 

c 

t 

( 

t 

•• 
il 

• 
I 

l 

t 

• 
• 
( 

C' 

t 

• , 
( 

The IBM Personal Computer MACRO Assembler 01-14-84 

::: 024B 

:::: 0249 

:::: 024C 
:::: 024D 
:::: 024E 
.- 024F 

:::: 0080 
:::: 0020 
:::: 0010 

$Wt~RAM 

; 
$Wt~Stbe 

:; 
$DiINT 
$CIINT 
$EnINT 
$StINT 

C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ ; 
C+ $TRedy 
C+ $TRemb 
C+ $TRpnd 
C+ 

EGlU 24BH 

EQU 249H 

EQU 24CH 
EQU 24DH 
EQU 24EH 
EQU 24FH 

Trarlsporte\"~ 

EQU 
EQU 
EQU 

80H 
20H 
10H 

PAGE 

status Flags 

1-10 

;To write data and increment counter 

;To strobe command address 

;To disable (disarm) interrupts 
;To clear interrupt latch 
;To enable (arm) interrupts 
;To read interrupt status 

;Transporter ready 
;Transporter interrupts enabled 
;Transporter interrupt pending 

C+ Transporter command codes 

:::: 00L~0 

-- 00F0 
:::: 0010 
- 0020 
- 0001 
::: 0002 

:: 012100 
::: 007F 
:: 0080 
:::: 0081 
::: 0082 
- 0083 
:::: 0084 
:::: 0085 
:::: 0086 
-- IZI1Z1C0 
:: 00FE 

:: 0040 
.- 00FF 
::: 01Z1FF 

; 
$Serld EQU 40H 
$Setup EQU 0F0H 
$ErldRcv EQU 1.0H 
$IrlitT EQU 20H 
$Whc,AmI EQU 01H 
$Echo EQU 02H 
:;$PP EQU 08H 

C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ 
C+ ; 

Trarlspc't~·t; e"r~ 

; 
$T\"~OK EQU 00H 
$Tt~ST EQU 7FH 
$Tt~NG EQU 80H 
$Tt~DL EQU 81H 
$Tl""NS EQU 821-1 
$Tt~CL EQU 83H 
$Tt~IS EQU 84H 
$TrNR EQU 85H 
$Tl"~IT EQU 86H 
$TrEA EQU 0C0H 
$TrSS EQU 0FEH 

Tt~arlsp'::'t~ter 

C+ $NADol{ EQU 
C+ $AIINAD EG1U 
C+ $TrSU EQU 
C+ 
C+ :; 
C+ ENDIF 
C+ ; 
C+ ENDIF 
C+ ; 
C+ ENDIF 
C+ 
C+ ENDIF 
C+ ; 
C+ ENDIF 

64 
0FFH 
0FFH 

\"~esul t c,:,des 

usage values 

; Serld message 
;Setup to receive message 
;End receive if no message 
;Initialize transporter 
;Finds transporters NAD 
;Test presence of specified transporter 
;Peek/Poke not used 

;Command completed successfully 
;Successful transmit retry maximum 
;Transmit failure, retry count exceeded 
;Data too long for receive buffer 
;Receiver's socket not set up 
;Control length mismatch 
:; Irlval j.d sc,cket 
;receive socket in use 
;invalid transporter address 
;Echo command acknowledged 
;Receive socket setup successful 

;First invalid NAD value 
;NAD for broadcast 
;Initialization value for result code 
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C+ 
c+ 
c+ 
c+ 
C+ 
C+ 

0000 

= 0012 
= 0004 
= 
= 
= 0002 
= 0000 

= 0004 
= 0003 
= 0000 

; 
ENDIF 
ENDIF 

ENDIF 

; 
;*********************************************************************** 
; Segment Usage Definition I 

;*********************************************************************** 
; 
PCS GROUP PC_CODE, PC_DATA 

ASSUME CS:PCS,DS:PC_DATA,ES:PC_DATA 
; 
;*********************************************************************** 
; External Symbol Definitions I 

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

EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

EC:BYTE 
MT:BYTE 
RQ:BYTE 
DM_ERR_LOG:NEAR 
EM_TRACE:NEAR 
LC_RCV_CMND:NEAR 
TL RCV_NLM:NEAR 
TL RCV_ICS:NEAR 
LC_RTN_RSLT:NEAR 
LC_FETCH_LC:NEAR 
TL_INT_NAD:NEAR 
TL_FETCH_IC:NEAR 
LC INT NLM:NEAR 
TL INT_WAIT:NEAR 

;Emulator Communication Table 
;Name Lookup Message Table 
;CRQ Header 
;Error log routine 
;Trace routine 
;Local Command receive 
;Receive NLM routine 
;Receive IeS routine 
;Local Command result 
;Local Command fetch long 
;Int svc rtn for send NAD 
;Fetch internal command 
;Local Command solicited NLM 
;Wait for Operation Complete 

; 
;*********************************************************************** 
; Allocated Data ! 

;*********************************************************************** 
; 
PC_DATA SEGMENT PUBLIC 'DATA' 

;-----------------------------------------------------------------------

; 
$DtaNL 
$DtaIS 
$DtaLC 
$DtaRP 
$DtaGO 
$DtaND 

; 
$CtIIS 
$CtIRP 
$CtIGO 

Transporter Data Area lengths 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

TYPE NLM 
4 
$MaxTBD 
$MaxTBD 
2 

;Name Lookup Message 
;Initial Command Sequence 
;Remainder of long command 
;Reply to any command 
;Long command GO message 
;Return NAD message 

Transporter Control area lengths 

EQU 
EQU 
EQU 

TYPE RRRCV 
TYPE RRSND 
o 

;Initial Command Sequence 
;All replies 
;Long command GO message 
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0000 54 c::-,. 
~,,:!F 54 48 + 

0004 00 
0005 01 
0006 08 
0007 IZIIZI 

:::: 0008 

== 0100 
:::: 010C 
:::: 0110 

0008 01 
121009 00 
000~~ 80 
000B F0 
000C 0101Z1 
000E 010C 
012110 01,10 
001c: 00l.i::: 
01Z114 0000 E 
0016 0000 
012118 012100 
001A 12101210 

== 0122 
:::: 012E 
:::: 0136 

01Z11C 01 
001D 01Z1 
01Z11E B0 
001F F0 
01212121 012.=.:: 
012122 012E 
012124 0136 
0026 0004 
0028 012100 E 
002A 0000 
01212C 000121 
002E 0000 

_. 013A 
:= 0146 
::: 014A 

1211Z13IZt 01 

:; 
TT 

; 
TTbgrl 

STACCB 
STARR 
STADt I 
; 
RcvNLM 

STACCB 
STARR 
STADt I 
; 
RcvICS 

; 
STAceB 
STARR 
STADt I 
; 
RcvGO 

Transporter Status Table 

EYE 
DB 

TSTH 

EQU 

::: 

::: 

::: 

TSTE 

::: 

-
::: 

TSTE 

::: 

-
:;: 

TSTE 

<TSTH} 
"TSTH" 

<,SFalse, «OFFSET TTEND - OFFSET TTbgn) / (TYPE TSTE»} 

THIS BYTE ;Start non-local entries 

SIrlitTA 
STACCB + TYPE CCBLK 
STARR + TYPE RRKD 

;Initial transporter 
addresses for CCB, 
RR, arid data 

("SSokRM,SSetup,STACCB,STARR,STADtl,SDtaNL,TL_RCV_NLM) 

STADtl + SDtaNL ;Addresses for 
STACCB + TYPE CCBLK ; RcvICS group 
STARR + TYPE RRKD + SCtlIS 

("SSokRC,SSetup,STACCB,STARR,STADtl,SDtaIS,TL_RCV_ICS) 

STADtl + SDtaIS 
STACCB + TYPE CCBLK 
STARR + TYPE RRKD 

; Addl"~esses feol'" 
RcvGO gl"~OUp 

<"SSokRL,SSetup,STACCB,STARR,STADtl,SDtaLC,TL_INT_LCR) 
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0031 00 
0032 A0 
0.2133 F0 
0034 013A 
012136 014E, 
0038 0:l4~~ 

003A 0211 
003C 0435 R 
003E 0000 
0040 0000 
0042 0000 

::: 035B 
,- 0367 
::: 036B 

0044 01 
0045 00 
0'2146 80 
0047 40 
012148 035£1 
004A 121367 
004C 036B 
12104E 01211c~ 

005'21 056F R 
0052 0000 
0054 0000 
0056 0001Z1 

::: 037D 
::::: 0389 
::: 0390 

IZ'058 01 
0059 00 
005A B0 
005B 40 
005C 037D 
005E 038~:3 

006121 039'Z1 
0062 000121 
0064 0IZl00 E 
0066 0000 
0068 0000 
006A 0000 

= 0390 
- 039C 
::: 03A3 

006C 01 
006D IZl0 

$TACCB 
$TARR 
$TADtl 
; 
Tl"'mNLM 

$TACCB 
STARR 
STADt I 
; 
Tl'~r.1NAD 

STACCB 
STARI~ 

STADtl 
; 
TrmRPV 

::::: 

-
= 

TSTE 

::::: 

::::: 

::::: 

TSTE 

-
::::: 

-
TaTE 

STADtl + SDtaLC 
STAeCB + TYPE CCBLK 
STARR + TYPE RRKD 

; Addt~esses fC:ll'~ 

Tt~rnNLM gl'~C:lu p 

("SSokTM,SSend,STACCB,STARR,$TADtl,sDtaNL,TL_INT_NLM) 

STADtl + sDtaNL ;Addresses for 
STACCB + TYPE CCBLK ; TrrnNAD group 
$TARR + TYPE RRKD + SCtlRP 

("SSokTD,SSend,STACCB,STARR,STADtl,SDtaND,TL_INT_NAD) 

STADtl + SDtaND ;Addresses for 
STACCB + TYPE CCBLK ; TrmRPY group 
STARR + TYPE RRKD + SCtlRP 

("SSokTD,SSend,$TACCB,STARR,STADtl,sDtaRP,TL_INT_RSLT) 
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006E B0 
006F 40 
0070 0390 
007f~ 039C 
0074 03A~:~ 

0076 0i=~ 11 
0078 034D 
007A 01Z100 
007C 0001Z1 
007E 0000 

= 05B4 
- 05C0 
= 05C4 

012180 01 
0081 00 
0082 B0 
0083 40 
0084 05B4· 
'21086 05C0 
0088 05C4· 
008A 00.Zt2 
008C 04C4 
008E 0000 
012190 0000 
0092 '21000 

= 05C6 
:::: 05D2 
= 05D6 

0094 01 
0095 00 
0096 00 
0097 20 
0098 05C6 
009A 05 Di::: 
009C 05D6 
009E 0000 
00A0 01EE 
00A2 0000 
00A4 0000 
00A6 0000 

= 00~~8 

R 

R 

f~ 

; 
STACCB 
STARR 
STADtl 
; 
TrmGO 

; 
$TACCB 
STARR 
STADtl 
; 
Vat~OP 

; 
TTend 

= 
-
= 

TSTE 

= 
.. -
= 

TSTE 

EQU 

STADtl + SDtaRP ;Addresses for 
STACCB + TYPE CCBLK ; TrmGO group 
STARR + TYPE RRKD + SCtlGO 

("SSokTD,SSend,STACCB,STARR,STADtl,SDtaGO,TL_INT_LCT) 

STADtl + SDtaGO 
STRCCB + TYPE CCBLK 
STARR + TYPE RRKD 

; Addt~esses fOl"~ 

Vc:\t~OP gl"~OUp 

(",SinitT,STACCB,STARR,STADtl"TL_INT_TIME) 

THIS BYTE ;End non-local entries 

;-----------------------------------------------------------------------
; 
PC_DATA ENDS 
; 
;*********************************************************************** 
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0000 

0000 
0000 BA 024A 
0003 EE 
0004 BA 0248 
0007 86 E0 
0009 EE 
000A C3 
000B 

; Transporter Logical Device Routines 
;*********************************************************************** 
; 
PC CODE SEGMENT PUBLIC 'CODE' 
; 
;*********************************************************************** 
;Module name: Transporter Interface Routines I 

;Version: 2.0 

;Last Update: 15 December 1983 
; 
;Function: 

; 

The Transporter Interface routines provide services that 
insert data into transporter memory, extract data from it, 
and initiate commands. There are eight routines: 

TL-SET-CTR sets the transporter location counter 
TL-BYT-OUT, TL-WRD-OUT, TL-DTA-OUT put one byte, one word, 

or a string of bytes into transporter memory 
TL-BYT-IN, TL-WRD-IN, TL-DTA-IN fetch one byte, one word, 

or a sring of bytes from transporter memory 
TL-DO-CMND causes a transporter command to be executed 

;Procedure: See Program Logic Description, Section 2.3 
; 
;Called by: TLD service routines 
; 
;Routines called: None 
; 
;Input: See individual routine descriptions 
; 
;Output: See individual routine descriptions 
; 
;Error procedures: None 
; 
;Written by: R.B. Talmadge, Computer Technology Ltd 
; 
;Updates: None 
; 
;*********************************************************************** 

;-----------------------------------------------------------------------
;=======TL-SET-CTR: Sets transporter address counter to value in 

register AX. Registers AX, DX not preserved. 
; 
TL_SET_CTR 

MOV 
OUT 
MOV 
XCHG 
OUT 

PRoe NEAR 
DX,$WrCtrL 
DX,AL 
DX,$WrCtrH 
AH,AL 
DX,AL 

RET 
TL_SET_CTR ENDP 

;Port for low byte 
; which goes out first 
;Port for high byte 

which goes 
out next 

;-----------------------------------------------------------------------
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000B 

000B 9C 
000C FA 
000D 8B C3 
000F E8 0000 R 
0012 SA 024B 
0015 8A Cl 
0017 EE 

0018 9D 
0019 C3 
001A 

001A 

001A 9C 
001B FA 
001C 8B C3 
001£ £8 0000 R 
0021 BA 024B 

0024 8A C5 
0026 EE 
0027 8A Cl 
0029 EE 

002A 9D 
002B C3 
002C 

;=======TL-BYT-OUT: Outputs one byte to a specified location 
in transporter memory 

; 

; 

Input: BX=Transporter memory location 
CL=Byte to output 

Output: None 

Registers AX, DX not preserved 

TL_BYT_OUT PROC NEAR 
STATUS ;Disable interrupts 

+ PUSHF 
+ CLI 

+ 

+ 
+ 

MOV 
CALL 
MOV 
MOV 
OUT 
RESTORE 
POPF 
RET 

AX,BX 
TL_SET_CTR 
DX, $Wt'RAM 
AL,CL 
DX,AL 

;Set up transporter 
; location counter 
;Port for output 

arid Ol..lt 

; j.t goes 
;Restore interrupt status 

TL_BYT_OUT ENDP 

; "-----------------------------------------------------------------------
;=======TL-WRD-OUT: Outputs one word to a specified location 

in transporter memory 

Input: BX=transporter memory location 
CX=Word to output 

Register AX, DX not preserved 

Reentry at TL-OUTa before any other call to 
a device routine will output another word from 
CX to transporter memory at next location 

TL_WRD_OUT PROC NEAR 
STATUS ;Disable interrupts 

; 

PUSHF 
CLI 
MOV 
CALL 
MOV 

AX,BX 
TL_SET_CTR 
DX,$WrRAM 

TL_OUTa: MOV AL,CH 
OUT DX,AL 
MOV AL,CL 
OUT DX,AL 
RESTORE 

;Set up transporter 
; location counter 
; Port fl::;'l"~ out put 

;Output high 
order byte 

; then low order 
;Restore interrupt status 

+ POPF 
RET 

TL_WRD_OUT ENDP 

;-----------------------------------------------------------------------
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002C 

002C 9C 
002D FA 
002E 8B C3 
0030 E8 121000 R 
0033 BA 024B 
0036 EC 

0037 9D 
0038 C3 
0039 

0039 

0039 9C 
003A FA 
003B E8 002C R 
003E 8A E0 
0040 EC 

0041 9D 
004 i.::: C3 
0043 

0043 

0043 9C 

+ 
+ 

+ 

+ 
+ 

;=======TL_BYT_IN: Inputs one byte from a specified location 
in transporter memory 

TL_BYT_IN PROC 
STATUS 
PUSHF 
CLI 
MOV 
CALL 
MOV 
IN 
RESTORE 
POPF 
RET 

TL_BYT_IN ENDP 

Input: BX=Transporter memory location 

Output: AL=Byte returned 

Register DX not preserved 

NEAR 

AX,BX 
TL_SET CTR 
DX,$RdRAMI 
AL,DX 

;Disable interrupts 

;Set up transporter 
; location counter 
;Port to read from (it increments) 
;Get the byte 
;Restore interrupt status 

arid exit 

;-----------------------------------------------------------------------
;=======TL-WRD-IN: Inputs one word from a specified location in 

transporter memory 
; 

Same as TL-BYT-IN except AX=Word returned 
; 
TL_WRD_IN PROC NEAR 

STATUS ;Disable interrupts 
PUSHF 
CL.I 
CALL 
MOV 
IN 
RESTORE 

TL_BYT_IN 
AH,AL 
AL,OX 

;Get high order byte 
; and set it high 
;Now low .::.rder 
;Restore interrupt status 

+ POPF 

+ 

RET 
TL_WRD._IN ENDP 

;------------------------------------------------------------------------
;=======TL-DO-CMND: Initiates transporter command and waits for result 
; code to change indicating command completion. 
; 

; 

Input: BX=Transporter adddress of result code 
CX=Transporter address of CCB 

Returns: AL=Result code value 
AH=0 

Registers CX, OX not preserved. 

TL_DO_CMND PROC NEAR 
STATUS ;Oisable interrrupts 
PUSHF 

( 

." 
( 

• 
f 

( 

1\ 



t 

( 

• 
t 

t 

c 
, 
• 
f 

• 
r 

t 

( 

f 

« 

• 
• 
( 

The IBM Personal Computer MACRO Assembler 01-14-84 PAGE 1-18 

0044 FA + 

0045 8B C3 
0047 E8 0000 R 
004A 80 FF 
004C 8A 024B 
004F EE 

0050 -~ ~c E4 
0052 E8 0076 R 
0055 8A E5 
0057 E8 0076 R 
005A 8A El 
005C EB 0076 R 

005F 8B r' J~ 

0061 E8 0000 R 
0064 BA 0249 
0067 --~~ C0 
0069 89 7FFF 

006C EC 
006D 3C FF 
006F 75 02 
0071 El F9 

0073 EC 

0074 9D + 
0075 C3 

0076 BA 0248 
0079 EC 
007A A8 80 
007C 74 FB 
007E 8A C4 
0080 BA 0249 
0083 EE 
0084 r-J~ 

0085 

; 

CLI 

MOV 
CALL 
MOV 
MOV 
OUT 

XOR 
CALL 
MOV 
CALL 
MOV 
CALL 

MOV 
CALL 
MOV 
XOR 
MOV 

DoRes: IN 

; 

CMP 
JNE 
LOOPE 

DoResl: IN 
RESTORE 
POPF 
RET 

; 
StrbC: MOV 
StrbCr: IN 

; 

TEST 
JZ 
MOV 
MOV 
OUT 
RET 

AX,BX 
TL_SET_CTR 
AL,STrSU 
DX,SWrRAM 
DX,AL 

AH,AH 
StrbC 
AH,CH 
StrbC 
AH,CL 
StrbC 

AX,BX 
TL_SET_CTR 
DX,SRdRAM 
AX,AX 
CX,SMaxDly 

AL,DX 
AL,STrSU 
DoResl 
DoRes 

AL,DX 

;Set counter to point to 
; result code 
;Initialize result 

code value 

;High byte of command location 
; is always zero for this board 
;Other bytes are 

then output to 
start the operation 

;Now set counter back to 
point to result code 
and setup for read 

;Don't wait forever 

;get result (no ctr increment) 
;Keep testing until it 

changes from initial value 
or time runs out 

;Then read again to be sure 
;Restore interrupt status 

and exit 

Subroutine internal to TL_DO_CMND which outputs 
command byte when transporter is ready to receive 

DX,SRdStat 
AL,DX 
AL,STRedy 
StrbCr 
AL,AH 
DX,SWrStbe 
DX,AL 

;Port to read ready status 
;Get status byte and 

test flag until 
; transporter ready 
;Then output 

the command byte 

;-----------------------------------------------------------------------
;=======TL-DTA-OUT: Outputs data from memory to transporter board 

Input: DS:SI = memory location of first byte 
CX - Number of bytes 
8X = Transporter address for data 

Returns: None 

Registers AX, 51, CX, DX not preserved 
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0085 
01Z1B~3 E3 10 

121087 ':3C 
0088 FA 

0089 8B C3 
00BB 1:::8 0000 R 
008E SA 024B 
0091 FC 

0092 AC 
0093 EE 
IZII2I94 E2 FC 

01Z196 90 
IZIIZl97 C3 
0098 

0098 
012198 E3 1.0 

009A 9C 
01219B Fe~ 

009C 8B C3 
009E E8 0000 R 
00Al BA 0249 
00A4· FC 

00A5 EC 
1Z10A6 AA 
1Z10A7 E2 FC 

00A':3 9D 
01Z1AA C3 
00AB 

; 
TL DTA_OUT PROC NEAR 

JCXZ DtaO 
STATUS 

+ PUSHF 
+ CLI 

; 

MOV 
CALL 
MOV 
CLD 

DtaOUa: LODSB 
OUT 
LOOP 

RESTORE 
+ POPF 

DtaO: RET 
TL DTA_OUT ENOP 

AX,BX 
TL_SET_CTR 
DX,$WrRAM 

DX,AL 
DtaOUa 

;Just exit if count is zero 
;Disable interrupts 

;Setup transporter 
locat ic.r, cour,ter 

;Port for data output 
;Data addresses increment 

;Get current byte 
;Store it .. md go 

back to get l'"lext 

;Restore interrupt status 

and exit when no more 

;-----------------------------------------------------------------------
;=======TL-DTA-IN: Inputs data from transporter board to memory 

Input: ES:DI = Memory location of first byte 
CX = Number of bytes 
BX = Transporter address of data 

Registers AX, DI, CX, DX not preserved 

TL_OTA_IN PROC NEAR 
JCXZ OtaI 
STATUS 

+ PUSHF 
+ CLI 

; 

MOV 
CALL 
MOV 
CLO 

DtaINa: IN 
STOSB 
LOOP 

RESTORE 
+ POPF 

DtaI: RET 
TL_DTA_IN ENDP 

AX,BX 
TL_SET_CTR 
DX,$RdRAMI 

AL,DX 

DTaINa 

;Just exit if count is zero 
;Oisable interrupts 

;Setup transporter 
; location counter 
;Port to read and increment trans addr 
;Memory addresses also increment 

;Get current byte 
;Stash into memory 
; and go back for next 

;Restore interrupt status 

; and exit when no more 

; 
;*********************************************************************** 
;Module name: Setup To Receive (TL-SET-RECV) I 
; I 
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00AB 

00AB 80 3E 0'Z10B E 00 + 
00B'Z1 75 0F + 
00B2 50 + 
IZ'0B3 B0 '210 + 
IZl0B5 56 + 

;Versiorl: 2.0 
; 
;Last Update: 5 January 1984 
; 
;Function: The Setup To Receive routine is called by any TLD routine 

to prepare to receive a command or NL message. The call 
parameters are the offset of the TST entry and an ORB 
l';)cation if a respc.nse is sc.licited. If there is arl ORB 
its location is recorded in the TST entry; if there is no 
ORB, a maximum size retry count is recorded instead of the 
ORB lc.cat ie.rlo 

If transporter memory shows a previous setup has not been 
cancelled, no action is taken and an invalid indication is 
returned. The invalid indication is also returned if the 
command cannot be executed. 

The TL-SET-RTRY entry point is called by any routine to 
request a retry of command execution. It is also used to 
retry a transmission. The TL-SET-TOPN entry does the 
actual work of executing the command, and is also use by 
TL-SET-SEND to carry out the message transmission 

;Procedure: Program Logic Description, Section 2.6 
; 
;Called by: TL-DQ-CRQ, TL-INIT-TLD, TL-RCV-ICS, 

TL-FETCH-LC, TL-RTN-RSLT, TL-SEND-NLM, 
LC-RECV-SRVR, TL-SET-SEND 

; Rc.ut ines called: TL-DO-CMND 
; 
; IYlput: (SI) = 

(AL) = 
<DS) : (BX) -

Offset TST eY'lt l"~y 
.True if ORB present 
Location of the ORB 

; 
;Outpl..lt: 

; 

(AL) == .True if successful 
.False if not successful or invalid 

(AL) = Return code from transporter 

;Error procedures: None 
; 
;Written by: R.B. Talmadge, Computer Technology Ltd 

;LJpdates: 1. Retry entry TL-SET-RTRY added 22 Dec 1983 

;*********************************************************************** 
; 
TL_SET - RECV PROC NEAR 

TRACE S:TL-SET-RECV 
CMP BYTE PTR EC.Trce,.True 
JNE ??0000 
PUSH AX 
MOV AL,0 
PUSH SI 
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IZlIZlBG BE IZlIZlA8 I~ 

iZlillB':3 EB 001211Z1 E 
IZlIZIBC 5E 
eIlZlJ:H) 58 
IZlIZl8E E8 IZl1 ':30 
IZIIZ!C :I. 
IZI0AB 
IZIIZlAB 0IZI 
00A9 0D 
o 121 A I:Cj 53 3A 54 4C 2D c::-~ 

>oJ'::' 

00B1 
!lllliC :t 
IZlIZIC 1 

01Z1C:i. BA 64 01 
~~0C4 8121 FC FF 
01Z1C7 74 121~j 

1z!0C':~ 80 FC FE 
01llCC 75 20 

00CE BIZI IZl1 
01ZID0 81Z1 ~~C~ 00 
01ZlD:3 74 0'" .":. 

IZlIZID5 80 00 

1Z!IZ107 

0007 81Z1 :~E 00121B E 0IZ! 
IZIIZ!DC 75 IZiF 
00DF':: !50 
IZI IZI OF BIZ! 1210 
IZlIZIE :I. 55 
!ZIIZIEi::: BE IZIIZlB7 R 
m0E5 EB 0000 E 
01Zl£8 5E 
00E':1 58 
eimEA EB iZl1 '30 
IZI0ED 
tZIIZlB7 
01Z187 00 
00B8 0D 
0089 58 3~~ 5L~ '+C 20 1::'2 ,J,,-, 

01Z1C6 
00EO 
00£D 

00ED C3 

+ 
+ 

IYJOV 
CALL 

SI,OFFSET 110001 
EM_TRACE 

+ POP SI 
+ POP AX 
+ JMP NEAR PTR 110000 
+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ 110001 LRB <,OFFSET ??0003 - OFFSET ??0002) 
+ 
+ ??0002 DB "S:TL-SET-RECV" 
+ PC_DATA END8 
+ PC_CODE SEGMENT PUBLIC 'CODE' 
+ ?10000 LABEL NEAR 

; 

MOV 
CMP 
JE 
CMP 
JNE 

SETxst: MOV 
CMP 
JE 

AH, [SI J. 1'1' _ST 
AH, $Tl'~SU 
SETxst 
AH, $Tt~SS 
TL SET_TOPN 

AL,$False 
[81]. PN, $Tru(? 
SETxsu 

MOV AL, $Tn.le 
; 
8ETxsu LABEL NEAR 

TF-IACE X: TL.-"SET-RECV 

;Pick up current result 
;Go to exit if previous 

set up rlc.t yet 
carlcelled arid 
no message received 

;Assume condition invalid 
;It's OK, however, 

if no ORB in use 

+ 
,+ 

CMP BYTE PTR EC.Trce,$True 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
-I" 

.TNE ??0004 
PUSH AX 
MOV AL.,0 
PUSH 
MOV 
CALL 
POP 
POP 
JMP 

SI 
SI,OFFSET ??0005 
EM_TRACE 
SI 
AX 

NEAR PTR 1?,z1004 
+ PC,_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ 1?0005 um <,OFFSET ?10007 - OFFSET 110006) 
+ 
+ 110006 
+ PC_DATA 
+ PC_CODE 
+ 710004 

DB 
ENDS 
SEGMENT 
LABEL 

"X:TL-8ET-RECV" 

PUBLIC 'CODE' 
NEAR 

RET ;Return to caller 

;-----------------------------------------------------------------------
; This is both the reentry point for TL-SET-RECV when a setup is to be I 
; carried out, and the transfer point which carries out the actual workl 
; of the TL-SET-SEND routine. I 
;-----------------------------------------------------------------------
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00EE 

0121EE 88 IZl4 
00FIZl CE, 4L~ 10 llZ1 

012lF4 3C 12I1Z1 
00F6 75 05 
00F8 89 5C 10 
00FB 8e 5C 1;;:: 

iZtIZIFE 

tZlIZlFE C' ."~ 
~''::I 

IZl0FF 51 
lZI100 52 

0101 8£1 5C 06 
0:1.0'+ 88 4C 04 
0107 C6 L~4 01 FF 
010B E8 121043 R 

12110E BA E0 
011.0 B0 0121 
lZl:l12 BIZI FC FF 
0115 75 0;:::: 
!ZII :1.7 B0 III 1 

011'3 5j!:.) 
IZillA 59 
0118 5B 

011C 80 3E 0008 E 
0121. 75 0F 
01E;3 50 
e112L~ B0 00 
121126 56 
IZl1 ;:::7 BE 00C6 R 
01i:::A E8 0000 F" 
ell E:D 5E 
lZtl.;:::E 58 
012F E8 01 90 
1211 ~32 
IZIIZlC6 
00C6 00 
00C7 11 
00C8 Lt5 i.:::F L~5 ;:~B 

00D9 
0132 
013i::: 

00 

t:~ 

... J~ 3A 

[SIJ. PN, AL MOV 
MOV BYTE PTR [SIJ.TT_Orb,SMaxRty 

;Capture ORB indicator 
; Assume Y'IC' ORB 

CMP 
JNE 
MOV 
MOV 

AL, STt~ue 
TL_SET _.RTRY 
[S1 J. TT _ .. Orb, ex 
[SIJ. TT_Ol'~bs, DS 

;Sj..c.ip ORB setup 
; if not present 
;Save full address 
; if it is present 

;-----------------------------------------------------------------------
; This is both the reentry point for TL-SET-TOPN and the subroutine 
; called to retry either a Set Receive or Set Send command. 
;-----------------------------------------------------------------------
; 
TL_SET_RTRY LRBEL NEAR 

PUSH BX ;Save registers used 
PUSH CX by transporter routine 
PUSH OX 

; 

MOV 
MOV 
MOV 
CALL 

MOV 
MOV 
CMP 
JNE 
MOV 

SNxit: POP 
POP 
POP 

BX, [S1]. RR 
ex, [SIJ. CCB 
[S1J.TT_ST,STrSU 
TL,,_OIJ_CMNO 

AH,AL 
AL, ST1'~ue 
AH,STrSU 
SNxit 
AL,SFalse 

DX 
CX 
BX 

;Fetch transporter addresses 
result record and CCB, 

; record passage in TST 
;Execute the command 

;Save result code 
;Assume command executed 
; Reset ... ~et I..WY'I 

cc.de if Y'lot 

;Restore registers 
aY'ld ex it 

TRACE E/E+S:TL-SET-XXXX 
+ CMP BYTE PTR EC.Trce,STrue 
+ JNE 110008 
+ PUSH AX 
+ MOV AL,0 
+ PUSH S1 
+ MOV S1,OFFSET 110009 
+ CALL EM_TRACE 
+ POP S1 
+ POP AX 
+ JMP NEAR PTR 1?0008 
+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ 1?0009 LRB <,OFFSET 11000B - OFFSET 11000A) 
+ 
+ 1?000A DB "E/E+S:TL-SET-XXXX" 
+ PC DATA ENDS 
+ PC:CODE SEGMENT PUBLIC 'CODE' 
+ 110008 LABEL NEAR 
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0132 C3 

0133 

0133 

0133 80 
0138 75 
013A 50 
013B B0 
013D 56 

3E 
0F 

00 

0008 E 00 + 
+ 
+ 
+ 
+ 

RET 
; 
TL_SET RECV ENDP 
; 
;*********************************************************************** 
;Module name: Send Message (TL-SET-SEND) I 

; Vet"'s i ':."In: 2. 0 
; 
;Last Update: 22 December 1983 
; 
; Flmct ion: The Send Message routine is called by any TLD routine to 

send a message of any kind to another machine. The call 
parameters are the offset of the TST entry and an ORB 
location if a wait for completion is required. If there 
is an ORB its location is recorded in the TST entry; if 
there is no ORB, a maximum size retry count is recorded 
instead of the ORB location. ; 

; 

The actual work of the routine is done by the TL-SET-TOPN 
execution sequence of TL-SET-SEND. 

; Pro:.ced ure: Program Logic Description, Section 2.6.1 
; 
;Called by: TL-DQ-CRQ, TL-INIT-TLD, TL-RCV-ICS, 

TL-FETCH-LC, TL-RTN-RSLT, TL-SEND-NLM, 
LC-RECV-SRVR 

; 
;Routines called: TL-DO-CMND 
; 
;lnput: (SI) = Offset TST entry 

; 

(AL) - $True if ORB present 
(DS):(BX) = Location of the ORB 

;Output: (AL) = $True if successful 

; 

$False if not successful 
(AH) = Return code from transporter 

;Error procedures: None 
; 
;Written by: R.B. Talmadge, Computer Technology Ltd 
; 
;Updates: None. 
; 
;*********************************************************************** 
; 
TL_SET_SEND PROC NEAR 

TRACE S:TL-SET-SEND 
CMP BYTE PTR EC. Trce, $True 
JNE ??000C 
PUSH AX 
MOV AL,0 
PUSH SI 

• 

( 

:{ 

f 

( 

f 

• 
f\ 

c\ 



(-

c-

( 

, 
'. 
« 

( 

I 

f 

f 

( 

c 

• 

• 

The IBM Personal Computer MACRO Assembler 01-14-84 PAGE 1-24 

013E BE 00D9 R 
014:1. E8 0000 E 
01 Lt4 5E 
0:1.45 58 
0146 EB 01 '30 
0149 
0009 
012109 00 
00DA 00 
00DB 53 3A 54 4C 20 53 
00E8 
0149 
0149 

014'3 EB A3 

014B 

+ MOV SI,OFFSET ??000D 
+ CALL EM_TRACE 
+ POP SI 
+ POP AX 
+ JMP NEAR PTR ??000C 
+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC ' DATA' 
+ ??000D LRB <, OFFSET ??000F - OFFSET ??000E) 
+ 
+ ??000E 
+ PC_DATA 
+ PC_CODE 
+ ??000C 

DB 
ENDS 
SEGMENT 
LABEL 

"S:TL-SET-SEND" 

PUBLIC 'CODE' 
NEAR 

JMP ;That was easy 
; 
TL_SET_SEND ENDP 
; 
;************************************************************************ 
;Module name: Timeout Setup (TL-SET-TIME) I 
; 
;VersioY"r: 2.0 
; 
;Last Update: 5 January 1984 
; 
; FI"\Y"rct i '::'Y"I: The Timeout Setup routine is called by any TLD routine to 

set up a timing loop for receipt of a message. The call 
parameters are the offset of a TST entry already setup to 
receive, the location of an ORB, and a network address. 
The expiration time is calculated from the value in field 
RB.OP of the ORB. An Echo command timing loop is started 
with interrupt service routine set to TL-INT-TIME, which 
is part of TL-SET-TIME. That routine ends the timing 
loop if a message is received, or if time-out occurs. 

;Procedure: Program Logic Description, Section 2.6.1 
; 
;Called by: TL-FETCH-LC 
; 
;Routines called: TL-DO-CMND, TL-BYT-OUT, DM-ERR-LOG 
; 
;Input: (SI) = Offset TST entry 

; 
;Output: 
; 

(AL) = NAD of machine expected to send message 
(DS):(BX) = Location of the ORB 

None 

;Error procedures: An error message is logged if a timing loop is 
already in progress when the routine is called 

; 
;Written by: R.B. Talmadge, Computer Technology Ltd 
; 
;Updates: Nc.ne 
; 
;*********************************************************************** 
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12114B 

1Z114B 81Z1 3E IZIIZIIZIB E I21IZ1 
IZlt51Z1 75 IZIF 
121152 5121 
121153 BIZI 121121 
121155 56 
0:l56 BE 01Z1EB R 
121159 E8 1210121121 E 
III :l5C 5E 
1Z115D 58 
I~H5E EB 1211 9121 
121161 
01Z1E8 
01Z1E8 IZIIZI 
IZIIZIE9 0D 
IZIIZIEA 5-' ~ 3A 5'+ 4C 2D 5':1 ~, 

IZIIZIF7 
121161 
III H; :t 

0161 81Z1 3C 00 
0164 74 1211 
0t66 C3 

0167 80 3E 121094 R 00 
12I16C 75 I2IE 
016E C6 1214 01 
121171 C6 1217 1213 

017i.~ 5121 
el175 BIZI 0B 
0177 E8 00 IZI 121 E 
0:l7(~ 58 
12117B C3 

1Z117C 51 
12117D 52 
017E A2 121096 R 

0181 9C 
0182 FA 
0183 50 
IZI184 EL~ 21 
0186 I2IC 1215 
0:lB8 E6 21 
0l8A 58 

TL SET_TIME PROC NEAR 

-I-

-I-

+ 
-I-

+ 
+ 
+ 
+ 
+ 
-I-

-I- PC_CODE 
+ PC_DATA 
+ ??0011 
+ 
+ ?10012 
-I- PC_DATA 
+ PC_CODE 
+ ??001121 

; 
TMEst: 

-I-

+ 
+ 
+ 

; 
TMEf.:;.k: 

+ 
+ 
+ 
.... 
-I-

-I-

+ 

TRACE S: TL-'SET-TIME 
CMP BYTE PTR EC.Trce,$True 
JNE ??01211121 
PUSH AX 
MOV AL,12I 
PUSH SI 
MOV SI,OFFSET ??12I011 
CALL EM_TRACE 
POP SI 
POP AX 
JMP NEAR PTR 1?012110 
ENDS 
SEGMENT PUBLIC 'DATA' 
LRB <,OFFSET ??012113 - OFFSET ??012112) 

DB 
ENDS 
SEGMENT 
LABEL 

CMP 
,JE 
RET 

CMP 
~TNE 

MOV 
MOV 

LOG 
PUSH 
MOV 
CALL 
POP 
RET 

If the 
TT.ORB 
timil"lg 

PUSH 
PUSH 
MOV 

DISABLE 
PUSHF 
CLI 
PUSH 
IN 
OR 
OUT 
POP 

"S:TL-SET-TIME" 

PUBLIC 'CODE' 
NEAR 

[S I J • PN, $Tt"'ue 
TMEst 

VarOP. PN, $Tt"'ue 
TMEok 
[SIJ.PN,$False 
[BX]. CC, $OPtte. 

$MNDI2I3 
AX 
AL,$MNDI2I3 
DM_EI~R_LOG 

AX 

;Just exit if the 
message has already 
beel"1 t"'ece i ved 

;If a timing loop is 
already in progress 
treat the request 
as if it timed out 

;Then log an error 

and return to the caller 

loop can be started, store the current time in field 
of the VarOP TST entry, save ORB offset, turn on 
flag, and start off the first echo command 

CX 
DX 
VarOP.SK,AL 

AX 
AL, $P82c'p1 
AL,$P82EML 
$P82c'p1, AL 
AX 

;Save working registers 

;Save NAD 

;Mask off transporter 
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0188 

01.8C 
018E 
019121 
0195 
01.99 
Illi9C 
01.9F 

01Ac~ 

0:lA3 
01A4 
0lA5 
01.A7 
ill:!. A':3 
IliIAB 
!lIlAC 

9D 

B4 i:::C 
CD 21. 
C6 06 0094 R 00 
89 36 009E R 
BE 009 Lt R 
89 4C 1121 
89 54 12 

':3C 
FA 
50 
E4 2:1 
24 FA 
E6 ;:::1 
58 
9D 

01AD 53 
01AE 8A 4C 02 
01B1 8B 5C 04 
01B4 8D 5F 04 
1Z11 B7 E8 000B R 

01BA 
01.BC 
01BF 
01C2 
!l11C4 

01C7 
0:1.CB 
1Zt1CE 
01,01 
01D4 

B1 02 
88 4C 03 
8B 5C 04 
80 IF 
E8 12100B R 

C6 44 01 FF 
8B L~C 04 
8B 5C 06 
E8 0043 R 
5B 

01D5 5A 
IlHD6 59 

01D7 
0:1.DC 
01DE 
0lDF 
0lEl 
!lllE2 
01E5 
iZIlE8 
01.E9 
01.EA 
01.ED 
00F7 

80 3E 000B E 00 
75 0F 
50 
B0 00 
56 
BE 00F7 R 
E8 0000 E 
5E 
58 
EB 01 90 

00F7 00 
00F8 0D 
00F9 45 3A 54 4C 2D 53 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
-I-

POPF 
TIME 
MOV 
INT 
MOV 
MOV 
MOV 
MOV 
MOV 
ENABLE 
PUSHF 
CLI 
PUSH 
IN 
AND 
OUT 
POP 
POPF 

PUSH 
MOV 
MOV 
LEA 
CALL 

MOV 
MOV 
MOV 
LEA 
CALL 

MOV 
MOV 
MOV 
CALL 
POP 
POP 
POP 

TRACE 

AH, c~CH 
21.H 
Val"~OP. PN, $Tt~ue 
Val·~OP. Dsz, SI 
SI,OFFSET Val"~OP 

[SI]. TT __ Orb, CX 
[SI]. TT _Ol"~bs, DX 

AX 
AL,$P820pl 
AL,$P82enb 
$P82c.p 1, AL 
AX 

BX 
CL,[SI].SK 
BX, [SI]. CCB 
BX, [BX]. Sc.ck 
TL_BYT_OUT 

CL, $Echc. 
[SIJ. TT _OP, CL 
BX, [SI]. CCB 
BX, [BX]. CC_CmY"ld 
TL_BYT_OUT 

;Get the current time 

;Set timing loop flag 
;Save TST entry offset 
;Now point to VarOP TST 
;Save the 
; cUl"~t~eY"lt time 
;Restore transporter 

;Fetch NAD 
;Calculate transporter 

addt~ess aY"ld send 
NAD t .:. memc.ry 

;Now make sure there 
is an Echo command 
in the TST entry 
and i Y"I the CCB 

[SI].TT_ST,$TrSU ;Set TST status 
CX, [SI].CCB ;60 do the first Echo 
BX, [SI]' RR 
TL_DO_ClvtND 
BX 
DX 
CX 

E:TL-SET-TIME 

;Restore registers 

+ 
+ 
-I-

CMP BYTE PTR EC.Trce,$True 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

.TNE 770014 
PUSH AX 
MOV AL,0 
PUSH SI 
MOV SI,OFFSET 77001.5 
CALL EM_TRACE 
POP SI 
POP AX 
3MP NEAR PTR 770014 

+ PC_CODE ENDS 
-I- PC_DATA SEGMENT PUBLIC 'DATA' 
+ 770015 LRB <,OFFSET 710017 - OFFSET 770016) 
+ 
+ 770016 DB "E:TL-SET-TIME" 
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IZi105 
0:1.EO 
01ED 

01ED C3 

01EE 

01EE 80 31::': 000B 
01F3 75 0F 
01F'5 50 
0:lFt; B0 00 
01F8 55 
0:lF'3 BE 121105 R 
01FC E8 0000 E 
~HFF 5E 
0200 58 
eli:~0 :l EB 01 '30 
0204 
0105 
121105 00 
0107 00 
0108 ~ ... \ 

;;J,:!i 3A 5'+ 4C 
0115 
0204 
0i:~04 

020'+ 80 3C 00 
0207 74 01 
0i20'3 C3 

020A 80 7C 03 IZl2 
0;::;0E 74 01 
iZli210 C3 

0i211 8B 7C 0A 
0214 8B 5D 10 
0217 3C C0 
0219 74 20 

0,;::1 B C5 04 01 
021E C5 05 1211 
0221 C6 07 03 

0;::::24 8A 4D 04 

E IZlIZI 

2D 4':3 

+ PC_DATA ENDS 
+ PC_CODE SEGMENT PUBLIC 'CODE' 
+ 770014 LABEL NEAR 

RET ;Return to caller 

The following routine is the TL-INT-TIME interrupt service routine, 
which is an integral part of the TL-SET-TIME routine. This routine 
checks if there is a timing loop, and if so checks for time expired. 
If it has expired, the ORB completion flag is set accordingly~ and 
the receive is cancelled. If time remains, another Echo is issued. 

; 
TL INT_TIME LABEL NEAR 

TRACE S:TL-INT-TIME 
+ CMP BYTE PTR EC.Trce,STrue 
+ JNE 7?0018 
+ PUSH AX 
+ MOV AL,0 
+ PUSH SI 
+ MOV SI,OFFSET ??001'3 
+ CALL EM_TRACE 
+ POP SI 
+ POP AX 
+ JMP NEAR PTR ??0018 
+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ ??001'3 LRB 
+ 

<,OFFSET 7?001B - OFFSET ??001A> 

+ ??001A DB 
+ PC_DATA ENDS 

"S:TL-INT-TIME" 

+ PC_CODE SEGMENT PUBLIC 'CODE' 
+ ??0018 LABEL NEAR 

; 
TIMlp: 

; 

CMP 
JE 
RET 

eMP 
JE 
RET 

TIMlpp: MOV 
MOV 
CMP 
JE 

LSI], PN, STrue 
TIMlp 

[SIJ.TT_OP,SEcho 
TIMlpp 

D I, [: S I J • Ds z 
BX, [DIJ. TT_Ot~b 
AL, STt~EA 
TIMlp0 

;If flag is true, 
; go process timing loop 
;Exit if no timing loop 

;Continue if last 
; command was Echo 
; Ex it if YIC.t 

;Fetch Receive TST entry offset 
;Fetch location ORB 
;Echo not acknowledged 

is the same as timeout 

If timeout occurs, the timing loop is ended, an End Receive is 
issued for the socket, and the ORB completion code is set 

; 
T I MClut: MOV 
T I MCIt.lX : MOV 

MOV 

MOV 

[:SIJ.PN,SFalse 
[D I J • PN, SF a 1 f:5e 
[BXJ.CC,SOPtto 

CL, [DIJ.Sock 

;Turn off timing 
;Turn off reception 
;Set timeout into ORB 

;Fetch receive socket number 

• 

• 
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0i:::27 8B 7C 04· 
022A 80 50 04 
1Z1~::2D E8 IZt00B R 

02.3121 
0c!32 
0~::35 

0237 

0i.:::.3A 
02.3E 
0;;~41 

0244 
0i;~47 

0;:::4B 
02"t8 
0249 
024A 
0i:~4B 

024D 
0i:::4F 
0251 
0~::52 

"n~:55 
0257 
025A 
12I25C 
0i:::5E 
0261 
IZI i::: 63 

0i:::67 
0i:::6A 
rZli!:::6C 
026E 
0;:::70 
027i::: 

0i::74 
0276 
IZli::::7 8 
027A 

Bl 10 
88 4C 03 
80 lD 
E8 000B R 

C6 44 01 FF 
8B 4C 04 
8B 5C 06 
EB 0043 R 
C -:-

~, 

9C 
FA 
50 
E4 21 
0C 05 
E6 21 
58 
9D 

B4 2C 
CD 21 
8B 44 llZl 
3A E5 
74 03 
80 C1 3C 
32 E4 
3E: ED 
2B C8 

[ .. m 44 1;:;: 
86 Ci+ 
32 E4 
86 D6 
32 F6 
i:::B D0 

B0 3C 
F6 E1 
03 D0 
3i::: E4 

027C 9C 
0i::::7D FA 

MOV 
LEA 
CALL 

MOV 
MOV 
LEA 
CALL 

01, [SI J. CCB 
BX, [01]. Soc 10{. 

TL_BYT_OUT 

CL, $El'"ldRcv 
[SI].TT_OP,CL 
BX, [D!]. CC._Cr(l1'Id 
TL_BYT_OUT 

;Calculate transporter 
addt~ess aYld sel'"ld 
socket to CCB 

;Now insert the End 
:; Receive in the TST 

and into the CCB 

Reenter here to do either the End Receive or Echo command 
and then return to the interrupt driver 

; 
TIMxit: MOV 

MOV 
MOV 
CALL 
RET 

[SIJ.TT_ST,$TrSU ;Set TST status 
CX, [SI].CCB ;Go do the command 
BX,[SIJ.RR 
TI..._DO_CMND 

If the Echo was acknowledged, test for timeout 
:; 
TIMlp0: DISABLE 

+ PUSHF 
+ CLI 
+ PUSH 
+ IN 
+ OR 
+ OUT 
+ POP 
+ POPF 

TIME 
+ MOV 
+ INT 

+ 
+ 

MOV 
CMP 
JE 
ADD 

TIMlpl: XIJR 
XOR 
SUB 

MOV 
XCHG 
XOR 
XCHG 
XOR 
SUB 

MOV 
MUL 
ADD 
XOR 

ENABLE 
PUSHF 
CLI 

AX 
AL., $P82.:.p 1 
AL.,$P82EML 
$P820p1,AL 
AX 

AH,2CH 
21H 
AX, [SIlo rr_Orb 
AH,CH 
TIMlpl 
CL'60 
AH,AI-I 
CH,CH 
CX,AX 

AX, r.SI].TT_Orbs 
AL,AH 
AH,AH 
DL,DH 
DH,DH 
DX,AX 

AL,60 
CL 
DX,AX 
AH,AH 

;Mask off transporter 

;Get current time 

;If hours value of previous 
not equal to current 
increment current minutes 

; field by 1 hour 
;Isolate minutes fields 

;CL has minutes difference 

;Isolate seconds value 
; of previous time 

;Isolate seconds value 
of cUl"~t~eYlt time 

;Seconds difference in DX 

:;Cc.rJ1pute total 
d i ffet~el'"lce il'"l 

; secc.nds 

;Restore transporter 
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027E 
027F 
0i:::81 
0283 
0285 
0286 
0287 
028A 
121i.~8C 

50 
E4 2l. 
24 FA 
E6 21 
58 
9D 
8A 47 01 
3B D0 
7D 8D 

12128E EB AA 

0;:::90 

0290 

0290 
0295 
0297 
121298 
029A 
12129B 

80 3E 000B E 00 
75 0F 
50 
B0 00 
56 
BE 0115 R 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

; 

; 

PUSH 
IN 
AND 
OUT 
POP 
POPF 
MOV 
CMP 
JGE 

JMP 

AX 
AL,$P820pl 
AL, $P82eYlb 
$P820pl,AL 
AX 

AL, CBXJ.OP 
DX,AX 
TIMol..lt 

TIMxit 

TL SET_TIME ENDP 

;Compare difference 
; with period requested 
;Timeout if not less 

;Redo Echo if less 

; 
;*********************************************************************** 
;Module name: Return Command Result (TL-RTN-RSLT) I 
; 
;Version: 2.0 
; 
;Last Update: 4 January 1983 
; 
;F'.tYlction: The Return Command Result routine is called by the 

Command Interpreter to return the result of a command 

; 

to the requesting machine. TL-RTN-RSLT returns the data 
from the location specified by the ORB, and also sends 
the current value of the disk status in field RQ.DSC 

; Pt~clced u re : Program Logic Description, Section 2.6.2 
; 
;Called By: CI-MAIN 
; 
;Routines called: TL-SET-SEND, TL-WRD-OUT, TL-BYT-OUT 

TL-DTA-OUT, LC-RTN-RSLT 
; 
;Input: DS:(SI) = Location of the ORB 
; 
;Output: Completion code returned in ORB 
; 
;Error procedures: None 
; 
;Written by: R.B. Talmadge, Computer Technology Ltd 
; 
; Updat es: N';)Yle 
; 
;*********************************************************************** 
; 
TL_RTN_RSLT PROC NEAR 

TRACE S:TL-RTN-RSLT 
CMP BYTE PTR EC. Trce, $True 
JNE ??001C 
PUSH AX 
MOV AL,0 
PUSH SI 
MOV SI,OFFSET ??001D 

(' 
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029E E8 121000 E + 
1Z12Al 5E + 
0i:::AE~ 58 + 
02A3 EB 1211 '30 + 
0i:::A6 + PC CODE -
121115 + PC DATA -
0115 0121 + ??1ZI01D 
121116 0D + 
0117 c--. 

.:J.5 3A 54 4C 2D 52 + ??1ZI1Z11E 
121 1 i:::4 + PC DATA -
0i.:::A6 + PC CODE -
02A6 + ??1ZI1Z11C 

02A6 C6 1214 FF 
1Z12A'3 C6 44 1211 1121 
0i:::AD ::,7 
IZIE~AE 8B 3E 12112104 E 

; 

o i::: Bi.::: 8A 1215 
02B4 2L~ CIZI 
IZli:::B6 3C CIlI 
02B8 74 05 
0i:::BA 5F 
1Z12BB C6 1214, lZIi::: 
1Z12BE C'~ ~':J 

:; 
1Z12BF F6 1215 ;:::121 RSLcrl-!. : 
02Ci.::: 74 03 
lZIi:::C'+ E'3 0121121121 E 

:; 
lZIi:::C7 FE, 1215 10 RSLY'llc: 
0;::-::C(~ 74 05 
1ZIi.:::CC 5F 
0i:::CD C6 1214 00 
IZl2D121 C3 

0i:::01 53 RSLdo: 
02D2 51 
1Z1,~~03 52 
1Z12D4 8B '+D 02 
0i:::07 3B 4C 1212 
02DA 7E 03 
020C 8B 4C 1212 

02DF 89 4C 1212 ~SLd01 : 

CALL EM_TRACE 
POP SI 
POP AX 
JMP NEAR PTR ??1ZI1Z11C 
ENDS 
SEGMENT PUBLIC 'DATA' 
LRB <,OFFSET ??1ZI1Z11F - OFFSET ??1ZI1Z11E} 

DB "S:TL-RTN-RSLT" 
ENDS 
SEGMENT PUBLIC 'CODE' 
LABEL NEAR 

MOV 
MOV 
PUSH 
MOV 

(SI J. CC, $OPi rip 
(SIJ.OP,$MaxRty 
DI 

;Denote 'operation in progress' 
;Operation retry count 
:; Save t~eg i st et' 

DI, RG!. Top and find top item in CRQ 

If the top item is not queued or is not the current 
command, exit with an 'invalid ORB' indication 

MOV 
AND 
eMP 
JE 
POP 
MOV 
RET 

AL, [DIJ.Use ;Fetch Usage field and test flag bits 

If the 

AL,$RQUseR+$RQUseE 
AL,$RQUseR+$RQUseE 
RSLok ;Go process if conditions ok 
DI ;If not, restore register' 
[SIJ.CC,$OPtrb indicate termination, 

aY'ld ex it 

CRQ item is OK, test fClt' a local Cit"'" immediate c·::;.mmarld 
arid pass the batorl to the app'r~op'r'iate rc.l.tt i rle if eithe'r~ 

TEST (DIJ.Use,$RQUseL 
JZ RSLrilc ;If local, trarlsfel'" to 
.IMP LC RTN RSLT Local Commarld Serld l"I::tut i Irle - -
TEST (DIJ.Use,$RQUseI 
JZ RSLdo 
POP DI ;If i rlt errla I , set 
MOV [S I J • CC, $OPcrle operat i OY'I cClmplete, Y'IO 
RET el"\'~clr, aY'ld exit 

If a the cClmmaY'ld is fl"clm arlClther machi Y'le, set up the CCB 
arid uset~ contrcll a'r~ea for the message, move the data frclm 
mer.1CIl'~y tCI the t rarlsport er, aY'ld execute the seY'ld clpel"at ion 

PUSH BX ;Save WOl"k i Y'lg Registel"s 
PUSH CX 
PUSH DX 
MOV CX, [DIJ. Len ;Reply length from CRQ 
CMP CX, [SI J. Sze ; Compare with leY'lgth i Y'I 
JLE RSLdol ORB aY'ld tal-!,e the 
MOV CX, (SI J. Sze smallel" of the values 

MOV (S I J. Sze, CX ;Save data 1 eY'lgt h 
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0~::E2 

1212E3 
1ZI~::E7 

1Z12EA 

lZIi2ED 

1Z12Fl 
12I~::F4 

lZIi2F7 

1212FA 
121 i::: FE 
1212FF 

12131215 

41 
8B IE 007i::: R 
83 C3 0",· 
E8 1Z11211A R 

8A 0E 012101 E 
8D 5F 0;::: 
E8 01210B R 

8B "~C 02 
8B IE 012174 R 
56 
8B 74· 04 
E8 121085 R 
5E 

0306 SA 4D 01 
0309 8B 1E 1211217121 R 
030D 8D 5F I2IB 
121310 E8 01211Z1B R 

121313 
0315 
121318 
121318 

12131E 
12132121 
1Z13E::I. 
03f~c~ 

0~323 

0324 

0327 
032A 

8B DE 

B8 121121121121 
BE 01216C R 
E8 12113:3 R 

8B 
5A 
59 
58 
5F 
E8 

8121 
75 

F3 

0121121121 E 

3C 07 
0A 

032C~ F6 1216 1211211211 E 80 
121331. 74 03 
0333 E8 121393 R 

0336 

121336 80 3E I2I1Z1I21B E 121121 
033B 75 0F 
033D 5121 
033E BIZI 121121 
034121 56 
121341 BE 0124 R 
0;3i~4 E8 12112100 E 
121347 5E 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

; 

; 
RSLdx 

INC 
MOV 
ADD 
CALL 

MOV 
LEA 
CALL 

-MOV 
MOV 
PUSH 
MOV 
CALL 
POP 

MOV 
MOV 
L.EA 
CALL 

MOV 
MOV 
MOV 
CALL 

CX 
BX, TnnRPY. RR 
BX,TYPE RRKD 
TL._WRD_OUT 

CL.,RQ.Dsc 
BX, (BX]. Dstat 
TL_BYT_OUT 

CX, CST J. S:ze 

BX,TrmRPY.Dtl 
SI 
SI, [SIL RB_Dat.:.~ 
TL._DTA_OUT 
SI 

CL, [DI]. NAD 
BX, Tl~I'I1RPY. CC8 
BX, (BXJ. Dhost 
TL_BYT_OUT 

;Add 1 for disk status 
;Compute transporter 
; address control area 
;Insert reply length 

;Fetch disk status 
;Transporter address status 
;Insert disk status 

; F et L II d .. d; a It'i.'n··t§.t.b a ru:L 
;0;1 tl'~aY'lsp':lrtel'~ "i:\ddl'~ess data 

;Memory address of data 
;Insert data into transporter 

;Fetch network address 
;Compute transporter location 
; to place the address 
; Put i Y'lt 0::' CCB 

BX,SI ;ORB offset to BX for TL-SET-SEND 
AX,STrue ;Indicate there is an ORB 
SI,OFFSET TrmRPY ;Fetch TST entry offset 
TL SET_SEND and go do transmission 

Now restore registers and wait around until the completion flag 
in the ORB changes, then exit. The flag will be changed by the 
TL-INT-RSLT routine (see below), which is the interrupt service 
routine for socket BIZI send, TST entry TrmRPY. 

MOV 
POP 
POP 
POP 
POP 
CALL 

CMP 
JNE 
TEST 
JZ 
CALL. 

LABEL 

TRACE 
CMP BYTE 
JNE 
PUSH 
MOV 
PUSH 
MOV 
CALL 
POP 

SI,BX 
DX 
CX 
BX 
Dl 
TL II'H_WAIT 

(SI]. CC, SOPtcl 
RSLdx 
RG\. Dsc, SRQdse 
RSLdx 
TL_FETCH_LC 

NEAR 

E:TL-RTN-RSLT 

;Restore all registers 

;Call the wait routine 

;Exit unless incorrect 
; control length failure 
;If so, and if the disk 

status shows error, 
send result via Fetch LC 

PTR EC. Tl'~ce, STt~l.le 
??12I1212121 
AX 
AL,I2I 
SI 
SI,OFFSET ??0021 
EIYI TRACE -SI 

B>x, -rill(. l1y. t-c...-
0)( 1 (6)':1. D ... +~ 

ex.) Cal. '-bt.. 

'll. _ 12 W(G:P..-a) uT 

( 

,; R'fc:t, T A (.(A...P .... ~ 
~ "..11,,«Sf ~t t3 , 

dll.p..I~~ 

, 
/ 
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0348 58 
121349 EB 01 90 
034C 
1Z!124 
012'+ 00 
0125 0D 
0:1.26 45 3A 54 4C 2D 52 
0133 
034C 
034C 

034C C3 

034D 

034D 80 3E 000B E 00 
0""''''''::;' 'I..J ;:Jt;:;;. 75 0F 
0354 50 
0355 B0 00 
0357 56 
0358 BE 0133 R 
035B E8 01210121 E 
0:~5E 5E 
035F 58 
0:~E,0 EB 01 90 
0363 
0133 
0133 00 
013'+ 0D 
0135 o:::"~ 

;.;J':' 3(4 54 4C 2D 4'3 
!l1142 
0363 
!l1363 

0363 81Z1 3C 00 
0366 74 08 

0368 50 
0369 BIZI 13 
036B E8 0000 E 
0:3E,E 58 
036F C-' ,:, 

0371Z1 8B 5C 10 
0373 A8 81Z! 
!l1;375 75 04 

0377 C6 07 00 
037A C3 

+ 
+ 
.. 1- PC CODE -
+ PC DAT(.:l -
+ 770021 
+ 
+ 771Z1022 
+ PC DATA -
+ PC CODE -
+ 770020 

POP AX 
JMP NEAR PTR 7?0020 
ENDS 
SEGMENT PUBLIC 'DATA' 
LRB <,OFFSET 7?0023 - OFFSET 1?0022) 

DB "E:TL--HTN'-RSLT" 
ENDS 
SEGMENT PUBLIC 'CODE' 
LABEL NEAR 

F~ET therl ex it 

;-----------------------------------------------------------------------
; The following routine is the TL-INT-RSLT interrupt service routine, 
; which is an integral part of the TL-RTN-RSLT routine (Section 2.6.2) I 

;-----------------------------------------------------------------------
; 
TL_INT_RSLT LABEL NEAR 

TRACE S:TL-INT-RSLT 
+ CMP BYTE PTR EC. Trce, STrue 
+ JNE ??0024 
+ PUSH AX 
+ MOV AL,0 
+ PUSH SI 
+ MOV SI,OFFSET 170025 
+ CALL EM_TRACE 
+ POP SI 
+ POP AX 
+ JMP NEAR PTR 770024 
+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ ?70025 LRB <,OFFSET 770027 - OFFSET ??0026) 
+ 
+ 7?0026 DB "S:TL-INT-RSLT" 
+ PC_DATA ENDS 
+ PC_CODE SEGMENT PUBLIC 'CODE' 
+ 7?0024 LABEL NEAR 

CMP [SI J. PN, STl"~ue 
JE RSLokk 
LOG $MND06 

+ PUSH AX 
+ MOV AL,SMND06 
+ CALL DM ERR LOG .- -
+ POP AX 

RET 
; 
RSLokk: MOV ex, (SI]. rr_Ot~b 

TEST AL., $Tl"~Nl71 
JNZ RSLrlg 

; Thet~e sh.:.uld be art 

llLog arl 9'l' ... ·r .... -:I ....... and 

exit if YIO ORB 

;Fetch ORB locat i01"1 

;Set comp 1 et i C'Y', code 

ORB 

ft~c'fI1 

arid 
MOV [BX:J.CC,$OPcne eHit if 5t..tcces!sful 
RET cc.m pI et i C'YI 

TST errtry 

c 
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037B 
037D 
037F 
0382 

0383 
0386 
0388 
038B 

038C 
038F 
0392 

0393 

0393 

0393 
0398 
039A 

3C 83 
75 04 
C6 07 07 
C3 

FE i.tF 01 
75 04 
C6 07 05 
C3 

BE 006C R 
EB 00FE R 
C3 

80 3E 000B E 00 
75 0F 
50 

+ 
+ 
+ 

RSLYlg: CMP AL,$TrCL ; If receive socl<et 
JNE RSLYlgl has di ffereYlt cCIYltrol 
IVIOV CBX].CC,$OPtcl length, t enl' i Ylat e 
RET with that i Yld i cat i CIYI 

; 
RSLYlgl : DEC [BX].OP ; DecremeYlt the retry COUYlt 

JNZ RSLt"ty ; and retry transmission if not zercl 
MOV [BX]. CC, $OPtYlg ; IYld icate tra .... lspclrter didy,'t 
RET do its th i Ylg and exit 

; 
RSLt"ty: MOV SI,OFFSET TrmRPY ;Fetch TST e .... ltry clffset 

CALL TL -SET RTRY ; aYld go dl:;' t raYlsm i ss i I:;'YI 
RET ;Return tCI dt"i vet" 

; 
'TL RTN RSLT ENDP - -
; 
;********************************************************~.************** 
;Module name: Fetch Long Command (TL-FETCH-LC) I 
; I 
;Versio .... l: 2.0 
; 
;Last Update: 4 January 1983 
; 
;Function: The Fetch Long Command routine is called by the Command 

Interpreter to fetch the remainder of a long command. 
TL-FETCH-LC carries out the Disk Server protocol procedure 
and returns the data to the location specified by the 
inp'Jt ORB. 

; 
; 

; 
; Proced 1.1 re : Program Logic Description, Section 2.6.1 
; 
;Called By: CI-MAIN 
; 
;Routines called: TL-SET-SEND, TL-SET-RECV, TL-SET-TIME, 

TL-BYT-OUT, TL-WRD-OUT, TL-BYT-IN, 
TL-WRD-IN, LC-FETCH-LC, TL-FETCH-IC 

; 
;Input: (DS): (SI) = Location of the ORB 
; 
;Output: Completion code returned in ORB 
; 
;Error procedures: None 
; 
;Written by: R.B. Talmadge, Computer Technology Ltd 
; 
; Updates: NClne 
; 
;*********************************************************************** 
; 
TL_FETCH_LC PROC NEAR 
; 

TRACE S: TL--FETCH-LC 
CMP BYTE PTR EC.Trce,$True 
JNE 770028 
PUSH AX 
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03':3B B0 00 + 
039D 56 + 
039E BE 014i.::: R + 
0:3Al E8 0000 E + 
03A4 5E + 
03A5 58 + 
03A6 EB 01 '30 + 
03A'3 + PC CODE -
121142 + PC DATA -
0142 00 + ? ?IZt02'3 
0143 0D + 
0:l44 53 3A 54 4C 2D 46 + ??002A 
0151 + PC DATA -
03A'3 + PC CODE -
1Z13A'3 + 77012128 

03A'3 C6 04 FF 
1Z13AC C6 44 01 10 
03BIZt 57 
1Z13Bl 8B 3E 121004 E 

0385 SA 05 
03B7 24 C0 
03B9 3C C0 
03BB 74 05 
03BD 5F 
03BE C6 04 0c~ 

0:3Cl C3 

; 
03C;::: F6 05 2121 FCHok: 
0~~C5 74 04 
03C7 5F 
03C8 E'3 12101210 E 

; 
03CB F6 05 10 FCHrllc: 
03CE 74 04 
03D0 5F 
03Dl E'3 0000 E 

; 
03D4 53 FCHdo: 
03D5 51 
03D6 52 
03D7 B'3 474F 
03DA 8A 26 0001 E 

03DE 80 E4 80 
03El 0A EC 

MDV AL,0 
PUSH SI 
MOV SI,OFFSET ??0029 
CALL EM TRACE -
POP S1 
PDP AX 
JMP NEAR PTR ??0028 
ENDS 
SEGMENT PUBLIC ' DATA' 
LRB <, OFFSET ??00;:::B - OFFSET ? ?00;:::A) 

DB "S: TL -FETCI+'-LC" 
ENDS 
SEGMENT PUBLIC ' CODE' 
LABEL NEAR 

fYlOV [SIJ.CC,$OPiY'lp ; DeY'lote 'copet~at iOY'1 i Y'I Pt~c.gt~ess' 

MOV [SIJ.OP,$MaxRty ; OpeY'at iCIY'1 t~et t'y COUY'I'!'; 
PUSH DI ;Save t~eg i st et' 
MOV DI, I~Q. Top aY'ld find tClp item :in CRQ 

If the top item is not queued or is not the current 
command, exit with an 'invalid ORB' indication 

MOV AL, [DIJ.Use ;Fetch Usage field ""'Y'ld test flag 
AND AL,$RQUseR+$RQUseE 
CMP AL,$RQUseR+$RQUseE 
JE FCHok ;Go pl'~ocess if cOl"ld it i CoY'IS ok 
POP DI ;If V'lot, t~es t ':It~e \"eg i st er' 
Iy\OV [SI:1. CC, $OPh~b i Y'ld icate tet~l'l1i Y'1.at :iorl, 
RET aY'ld exit 

bits 

If the CRQ item is OK, test for a local or immediate command 
and pass the baton to the appropriate routine if either 

TEST 
JZ 
POP 
JMP 

TEST 
,JZ 
POP 
JMP 

[DIJ.Use,$RQUseL 
FCHY'llc 
DI 
LC_FETCH_LC 

[DIJ.Use,$RQUseI 
FCHdcl 
DI 
TL FETCH Ie 

;If local, transfer to 
Local Command Fetch routine 

;If internal, transfer to 
Internal Command Fetch routine 

If a the command is from another machine, prepare the GO 
message and then set up the AIZI socket to receive the reply 

PUSH ax ;Save W CI\'" k i \"1 g Registers 
PUSH CX 
PUSH DX 
MOV CX, 'GO' ;Setup , GO' message with 
MOV AH,RQ.Dsc el'~t"or bit fl'''om the 

AND ~~H, $RQdse disk status byte 
OR CH,AH 
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0~3E3 BB 
1213E7 EB 

1213EA BA 
1213ED B8 
1213F:l BD 
1213F4 EB 

1213F7 '3C 
1213F8 FA 
1213F'3 BB 
1213FB B8 
121,3 FE BE 
12141211 F6 
12141216 75 
121408 E8 
121 4 I2IB EB 

121 4 I2IE BE 
121411 E8 

121414 
I2IL~14 '30 
121415 8B 
121417 5A 
121418 59 
121419 5B 
12141A 5F 
121418 E8 

12141E 8121 
0.1+23 75 
0425 5121 
121426 BI2I 
121428 56 
12142'3 BE 
12142C E8 
12142F 5E 
12143121 58 
Q:t431 EB 
1214:34 
li:.l51 

1E 121 121 B 8 
12I1211A R 

'+D 1211 
1E I2II21B4 
5F 1218 
I2II21I21B R 

DE 
121121121121 
1211213121 R 
1216 1211211211 
1216 
1210AB R 
1217 9121 

1211218121 R 
0133 R 

F7 ~J 

121121121121 E 

3E 1210121B 
I2IF 

121121 

121151 R 
00121121 E 

1211 9121 

R 

R 

..... 

..... 

E 8121 

..... 

E 121121 ..... 
+ 
..... 

+ 
+ 
+ 
..... 
+ 
+ 
+ 
+ 
+ 

; 
FCHdo1 : 

:; 
FCHdo2: 

PC CODE -PC DATA -

MOV BX, Tt~mGO. Dt 1 :;Fetch t t~arlspol'~t et~ acldress 
CALL TL - WRD OUT .:.f GO message arid st.;)t~e dat ,,;:\ 

MOV CL, [DI]. NAD ;Fetch rletwol'~k addt~ess 

MOV BX,TrmGO.CCB ;Cc.mpute t'r~anspot~tet'" locat iOY'1 
LEA BX, [BX].Dhost ; to place the addt~ess 
CALL TL -BYT , .. OUT ;Put i I'lt 0 CCB 

The 'r~eceive of the GO t~ep 1 y is set up uY'lless the disk status 
to be l'~et ut~I'led shows a 1"1 e ... "\)""'c.r"'. h'l thi:il.t case, thE"! GO is serlt 
at this pc. i rlt withc.ut pre par i Y'lg fCJj'~ a 'r~epl y, as the serlder 
shc.uld rlc.t I'~es pOY'ld with rlll::.t~e of the commaY'ld 1.11'11 e!:~!:; statl.t~5 i!5 

STATUS ;Disable i 1'"lt et~t~upt s 
PUSHF 
CLI 
MOV BX,SI ;Setup rleeds ORB offset in 81 
MOV AX, $Tl'~ue :; I rid icate thet~e is aY'1 ORB 
MOV SI,OFFSET RcvGO :;Fetch TST erltry offset 
TEST RQ.Dsc,$RQdse ; f'::'t~ t~eceive GO if 
JNZ FCHdc.1 disk status l'IC.t et~t"ot~ 

CALL TL -SET I~ECV :; arid set up ti,e reply 
JMP FCHdc.c: ;Wait fOt" result 

MOV SI,OFFSET TrmGO ;Fetch T8T entt~y serld GO 
CALL TL SET SEND and serld it off - -
Now restore registers and wait around until the completion flag 
in the ORB changes, then exit. The flag will be changed by the 
TL-INT-LCR or the TL-INT-LCT routine (see below), which are the 
interrupt service routines for socket A0 receive (1'81' entry RcvGO) 
and for socket AI2I transmit (T8T entry TrmGO). 

RESTORE 
POPF 
MOV 
POP 
POP 
Por) 
POP 
CALL 

TRACE 

8I,BX 
DX 
CX 
BX 
01 
TL_INT_WAIT 

E : TL ··,FETCH-LC 

;Restore interrupt status 

;Restore all registers 

;Call the wait routine 

CMP BYTE PTR EC.Trce,STrue 
JNE ??12I1212C 
PUSH AX 
MOV AL,12I 
PUSH SI 
MOV SI,OFFSET ??01212D 
CALL EM_TRACE 
POP SI 
POP AX 
JMP NEAR PTR 1101212C 
END8 
SEGMENT PUBLIC 'DATA' 
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0151 
0152 
0153 
0160 
0434 
0434 

0434 

0435 

00 
0D 
45 3A 54 4C 2D 

C3 

80 3E 000B E 00 
75 0F 
50 
B0 00 
56 
BE 0160 R 
E8 0000 E 
5E 
58 
EB 01 90 

00 
0C 

46 

0435 
043A 
043C 
043D 
043F 
0440 
0443 
0446 
0447 
0448 
044B 
0160 
0160 
0161 
0162 
016E 
044B 
044B 

53 3A 54 4C 2D 49 

044B B0 3C 00 
044E 74 01 
0450 C3 

0451 
0454 
0456 
0458 
045A 

BB 5C 10 
3C FE 
74 14 
3C 00 
74 19 

045C FE 4F 01 
045F 75 04 
0'+61 C6 07 06 
0464 C3 

0465 BE 0030 R 
0468 E8 00FE R 
0468 C3 

+ 77002D LRB <, OFFSET 77002F - OFFSET 77002E) 
+ 
+ 77002E DB "E:TL-FETCH-LC" 
+ PC DATA ENDS -+ PC CODE SEGMENT PUBLIC ' CODE' -
+ 77002C LABEL NEAR 

RET theY. exit 

;-----------------------------------------------------------------------
; The following routine is the TL-INT-LCR interrupt service routine, 
; which is an integral part of the TL-FETCH-LC routine (Section 2.6.1) I 

;-----------------------------------------------------------------------
:; 
TL_INT_LCR LABEL NEAR 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ PC_CODE 
+ PC_DATA 
+ 770031 
+ 
+ 770032 
+ PC_DATA 
+ PC_CODE 
+ 770030 

:; 
SUGol-l.: 

:; 

TRACE S:TL-INT-LCR 
CMP BYTE PTR EC.Trce,$True 
JNE 770030 
PUSH AX 
MOV AL,0 
PUSH SI 
MOV SI,OFFSET 7?0031 
CALL EM_TRACE 
POP SI 
POP AX 
JMP NEAR PTR 770030 
ENDS 
SEGMENT PUBLIC 'DATA' 
LRB <,OFFSET 770033 - OFFSET 770032) 

DB "S:TL-INT-LCR" 
ENDS 
SEGMENT PUBLIC 'CODE' 
LABEL NEAR 

CMP 
JE 
RET 

MOV 
CMP 
JE 
CMP 
JE 

DEC 
JNZ 
MOV 
RET 

(SI J. PN, $Tt~ .. te 

SUGok 

BX, (SIJ.TT_Orb 
AL,$TrSS 
SUGtrm 
AL,$TrOK 
SUGmsg 

(BXJ.OP 
SUGt~ty 

(BXJ.CC,$OPttf 

;There should be an ORB 
;Just exit if one 

is not there 

:;Fetch ORB location from TST entry 
;If the entry is for successful 
; setup, send the GO message 
;If a message has been received 

go to fetch the data 

;Decrement the retry count 
; and retry setup if not zero 
;Indicate transporter didn't 
; do its thing and exit 

SUGt .. t y : MOV SI,OFFSET RcvGO ;Fetch TST entry offset 

; 

CALL 
RET 

TL_SET_RTRY ; and go to set up the reply 
;Return to driver 

f 
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046C 
046E 
0471 
0474 

B0 00 
BE 0080 R 
E8 0133 R 
C3 

0475 80 3C 00 
0478 74 01 
047A C3 

047B 
047E 
0'+83 
121484 
0487 
04BA 
0'+8D 
04'31 
0'+'3L~ 

0496 
04'37 
04':3A 

04'3B 
04':3E 
04A1 

0'+A4 
04A5 
04A7 
04AA 
04AC 
04AE 
04B1 
04B4 

0'+B6 
04B8 
04BA 
04BD 
04C0 

C6 04 01 
C6 06 0094 R 01 
53 
BB 5C 06 
8D 5F 01 
E8 002C R 
8B lE 0004 E 
31~ 47 01 
74 05 
5B 
C6 07 03 
C3 

8B 5C 06 
8D 5F 02 
E8 003'3 R 

5B 
B1 00 
3B 47 02 
74 0A 
7C 03 
8B 47 02 
8'3 47 02 
B1 1211 

88 0F 
8B C8 
8B 7F 04 
BB 5C 08 
E8 00'38 R 

04C3 C3 

If the entry is for successful receive setup, send off the 
GO message and exit. TL-INT-LCT will set up the timing loop. 

; 
SUGt t~m : MOV 

MOV 
CALL 
RET 

AL, $Tt~ue 
S I, OFFSET Tt~mGO 
TL_SET_SEND 

;Indicate ORB present 
;Set TST entry for transmit 
;Send off the GO message 

and return to TL-INT-DRVR 

If the entry if for message received, fetch the data from the 
transporter to where the ORB specifies, set the completion 
flag, and then return to the driver. 

; 
SUGmsg: CMP 

; 

JE 
RET 

SUGmsh: MOV 
MOV 
PUSH 
MOV 
LEA 
CALL 
MOV 
CMP 
JE 
POP 
MOV 
RET 

; 
SUGdat: MOV 

LEA 
CALL 

POP 
MOV 
CMP 
JE 
,JL 
MOV 

SUGday: MOV 
MOV 

; 
SUGdaz: MOV 

MOV 
MOV 
MOV 
CALL 

RET 

(SI]. PN, $Tt~ue 
SUGmsh 

[SIJ.PN,$False 
Vat~OP. PN, $False 
ax 
ax, [SIJ. RR 
BX, [aXJ.Shost 
TL_BYT_IN 
aX,RQ.Top 
AL, [BX].NAD 
SUGdat 
BX 
[aX]. CC, $OPtt.:. 

ax, (SIJ. RR 
BX, [ax]. Rcvlert 
TL_WRD_IN 

BX 
CL,$OPcne 
AX, [BX]. Sze 
SUGdaz 
SUGday 
AX, (aX]. Sze 
[BXJ.Sze,AX 
CL, $OPirtl 

[BXJ.CC,CL 
CX,AX 
DI, [aXJ.RB_Data 
BX, [SIJ. Dt 1 
TL_DTA_IN 

;Just exit if 
timec"xc has 
oCcut~t~ed 

;Cleat~ ORB flag 
;Stop timing loop 
;Save ORB location 
;Get transporter location 
; of NAD of sender 
;Fetch the NAD 
;Offset of top entry 
;Accept the data if from 
; the right machine 
;If not, recover ORB, 

treat as a time-out, 
and return to driver 

;Get transporter location 
; of the received data length 
;Fetch the length 

;Recover ORB offset 
;Assume length ok 
;A11 ok if 
; sizes match 
;Use received size 

Ot" ORB size, 
; whichever is smaller 
;Set for incorrect length 

;Completion code to ORB 
;Length to CX for move routine 
;Address to transfer to 
;Transporter location of data 
;Go fetch the data 

;Return to driver 

;-----------------------------------------------------------------------
The following routine is the TL-INT-LCT interrupt service routine, 
which is an integral part of the TL-FETCH-LC routine. This routine 
sets 1.lp the t imi rig l.:)op if the GO tt~arlsmissiorl was successfuL If 
transmission failed, the ORB completion flag is set accordingly. 
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04C4 

04C4 80 3E 000B E 00 
04C9 75 0F 
04CB 50 
IZI4CC B0 IZl0 
04CE 56 
04CF BE 016E R 
IZl4D2 E8 0000 E 
04D5 5E 
04D6 58 
04D7 EB 01 90 
04DA 
016E 
016E 01Z1 
016F 0C 
0170 c:: • .., 

~..:) ~3A 54 4C 2D 49 
017C 
0 LtDA 
04DA 

04DA 80 3C 00 
04DD 74 01 
04DF C3 

04E0 8B 5C 10 
04E:3 A8 81Z1 
04E5 74 10 

04E7 FE 4F 01 
04EA 75 04 
0'tEC C6 07 05 
04EF C3 

0'tF0 BE 0080 R 
04F3 E8 00FE R 
04F6 C3 

04F7 F6 06 0001 E 80 
04FC 74 04 
04FE C6 07 00 
0501 C? JW 

051212 BE 0030 R 

0505 C6 47 01 0A 
0509 88 ."3E 0004 E 
050D 8A 45 01 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

;-----------------------------------------------------------------------

TRACE S:TL-INT-LCT 
CMP BYTE PTR EC.Trce,STrue 
JNE 770034 
PUSH AX 
MOV AL,0 
PUSH SI 
MOV SI,OFFSET 770035 
CALL EM_TRACE 
POP 51 

+ POP AX 
+ JMP NEAR PTR 770034 
+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ 770035 LRB <,OFFSET 110037 - OFFSET 170036) 
+ 
+ 170036 DB "5:TL-INT-LCT" 
+ PC_DATA ENDS 
+ PC_CODE SEGMENT PUBLIC 'CODE' 
+ 170034 LABEL NEAR 

; 
TRGok: 

; 
TRGrty: 

; 
TRGtme: 

TRGtmf: 

CMP 
,JE 
RET 

MOV 
TEST 
JZ 

DEC 
JNZ 
MOV 
RET 

MOV 
CALL 
RET 

(S I J. PN, ST1"~ue 
TRGok 

BX, [S1]. TT ._Ot~b 
AL, STt~NG 
TRGtme 

[BXJ.OP 
TRGt~ty 

(BXJ.CC,SOPtng 

;There should be an ORB 
;Just exit if one 

is rlc,t t h et~e 

;Fetch ORB location from TST entry 
;If the entry is for successful 

transmission, set up timing loop 

;Decrement the retry count 
; and retry setup if not zero 
;Indicate transporter didn't 

do its thing and exit 

SI,OFFSET TrmGO ;Fetch TST entry offset 
TL SET RTRY ; and go do the retry 

;Return to driver 

If the GO was transmitted properly, call the Timeout Setup 
routine to set a timing loop provided the GO was for a 
valid command. If a disk error code was returned, set 
the ORB completion flag and exit. 

TEST RQ. Dsc, SRQdse ; Corlt i rll.le if GO was 
JZ TRGtmf ; fc,r rl':' disk ert~':::'l"~ 

MOV (BX]. CC, SOPcrie ;If r,c • l"~ecei ve expected, set 
RET ORB cc.mp 1 et i or. arid exit 

MOV SI,OFFSET RcvGO ;Fetch TST er!try fOr~ l·~ecei ve 
MOV [BXJ.OP,SMaxWte ;Set t; ime-·out cC'UI')t 
MOV D I, RQ. Tc.p 
MOV AL, EDIJ. NAD ;Fetch netwl::Ol~k address 
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0510 E8 014B R 
0513 C3 

0514 

0514 

0514 80 3E 000B 
0519 75 0F 
051B 50 
051C B0 00 
051E 56 
051F BE 017C R 
0522 E8 0000 E 
0525 5E 
0526 58 
0527 EB 01 90 
052A 
017C 
017C 00 
017D 0D 

E 00 

CALL 
RET 

;Set up timing loop 
;Return to driver 

; 
;*********************************************************************** 
;Module name: Send Name Lookup Message (TL-SEND-NLM) I 

;Version: 2.0 

;Last Update: 14 November 1983 

;Function: The Send Name Lookup Message routine is called by any 
routine which wants to transmit a Name Lookup Message to 
another machine. TL-SEND-NLM inserts the message into 
transporter memory and calls TL-SET-SEND to do the 
transmission. The interrupt service routine TL-INT-NLM, 
which is part of TL-SET-SEND, completes the action. 

; 
;Procedure: Program Logic Description, Section 2.7.6 
; 
;Called By: TL-RCV-WHO, TL-RCV-WHERE 
; 
;Routines called: TL-DTA-OUT, TL-SET-SEND, TL-SET-RECV 
; 
;Input: 

; 

DS:(SI) = Location message 
(CL) - NAD of machine to receive message 

;Output: None. 

;Error procedures: None 
; 
;Written by: R.B. Talmadge, Computer Technology Ltd 
; 
;Updates: None 

I 

; 
;*********************************************************************** 
; 
TL_SEND_NLM PROC NEAR 

TRACE S:TL-SEND-NLM 
+ CMP BYTE PTR EC.Trce,$True 
+ JNE 110038 
+ PUSH AX 
+ MOV AL,0 
+ PUSH 51 
+ MOV SI,OFFSET ??0039 
+ CALL EM_TRACE 
+ POP SI 
+ POP AX 
+ JMP NEAR PTR ?10038 
+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ ?10039 LRB <,OFFSET 11003B - OFFSET ?1003A) 
+ 

( 

( 

( 

f 

I 

( 

• 
( 

I 

( 

( 

( 

« 

• 
« 



c 

• 
'. 
• 
• 
C 

I 

t 

• 
• 
I 

'I 

I 

• 
• 
• 
• 
• 
t' 

, 
( 

The IBM Personal Computer MACRO Assembler 01-14-84 PAGE 1---40 

017E C'.~ 

<J.;!, 3A 54 4C c~D 
0::- .... 
~ .. :} 

018B 
el5i~A 
052A 

052A 8 III 3E 0044 R 00 
052F 75 01 
0531 C3 

0532 8B 3E 0048 R 
0536 8D 5D 0B 
053'3 E8 000B R 

053C B'3 0012 
053F 8D 5D 08 
054 i.::: E8 001A R 

0545 8B IE 01Z14C R 
0549 E8 0085 R 
054C FE 0E 01Z105 E 

0550 BE 0044 R 
0553 B0 01 
0""'£::"':::-..J<J,.J E8 0133 R 

0558 80 3£ 000B E 00 
055D 75 0F 
055F 50 
0560 B0 00 
0562 56 
0563 BE 018B R 
0566 E8 011100 £ 
12156';3 5E 
056A 58 
0568 EB 01 90 
056E 
018B 
018B 00 
018C 0D 
018D 45 3A 54 4C 2D c::--,J.;!, 

1Z119A 
056E 
1Z15€:.E 

12156£ C3 

+ ??003(~ 

+ PC DATA 
+ PC-CODE 
+ ??0038 

; 
Nsc.k: 

DB "S:TL-SEND-NLM" 
ENDS 
SEGMENT PUBLIC 'CODE' 
LABEL NEAR 

CMP 
JNE 
RET 

MOV 
LEA 
CALL 

MOV 
LEA 
CALL 

MOV 
CALL 
DEC 

MOV 
MOV 
CALL 

TRACE 

Tl"~mNLM. PN, $Tl"'ue 
NSok 

DI,TrmNLM.CCB 
BX, [DI]. Dhost 
TL_BYT_OUT 

CX,TYPE NLM 
BX, [DIJ.Datl 
TL_WRD (JUT 

BX, Tl"~mNLM. Dt ], 
TL_DTA_OUT 
MT. MT _Mcld 

SI,OFFSET TrmNLM 
AL,$False 
TL_SET_SEND 

E : TL -SEND-NLIYI 

;Cannot send message if Local 
Command doing send, so 
return and allow reception 

;Fetch transporter 
; address of NAD 
;NAD to transporter 

;Length of message 
;Place length into 

CCB in transporter 

;Transporter address for data 
;Send data to transporter 
;Assure reception not restarted 

;Get TST entry offset 
; Set 1'-":1 ORB 
;Go send the message 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

CMP BYTE PTR EC.Trce,$True 
JNE ??003C 
PUSH AX 
MOV AL,0 
PUSH SI 
MOV SI,OFFSET ??003D 
CALL EM_TRACE 
POP SI 
POP AX 
JMP NEAR PTR ??003C 

+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ ??003D LRB <,OFFSET ??003F - OFFSET ?1003E> 
+ 
+ 11003E DB "E: TL-SEND--NLM" 
+ PC_DATA ENDS 
+ PC_CODE SEGMENT PUBLIC 'CODE' 
+ 1?003C LABEL NEAR 

RET 

;-----------------------------------------------------------------------
The following routine is the TL-INT-NLM interrupt service routine, 
which is an integral part of the TL-SEND-NLM routine. This routine 
retries the transmission if there is a failure, until either there 
is success or the retry count is exeeded. It also restarts Name 
Lookup message reception when the transmission sequence is done. 

;-----------------------------------------------------------------------
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IZI56 I=" 

0561=" 81Z1 3E 000B 
0574 75 0F 
IZI~576 5121 
0577 B0 00 
057'3 56 
057A BE 1Z119A R 
057D E8 1211210121 E 
058121 5E 
121581 58 
0!582 EB 1211 90 
0585 
019A 
019A 00 
0:l9B 0C 
01.9C 53 3A 54 4C 
01A8 
121585 
tZI585 

tZI585 80 3C 00 
0588 7!5 0-' ..:, 

058~=! E9 121000 E 

058D A8 80 
1Z158F 74 1219 

0591 FE 4C 10 
1215':34 74 04 
0!596 E8 1Z10FE R 
121599 C3 

059(4 B0 01 
1Z15':3C BE 001218 R 
tZI591=" E8 1Z10AB f~ 

1Z15Ac~ C'·' ..:, 

05A3 

05A3 

E 00 

2D 4~., 

TRACE S : TL _. I NT -·NLIYI 
+ 
+ 
+ 
-I-

CMP BYTE PTR EC.Trce,STrue 

-I-

+ 
+ 

JNE 17121040 
PUSH AX 
MOV AL,0 
PUSH SI 
MOV SI,OFFSET 77121041 
CALL EIYI_ TRACE 

-I- POP SI 
+ POP AX 
+ JMP NEAR PTR ??0040 
+ PC_CODE ENDS 
+ PC_DATA SEGMENT PUBLIC 'DATA' 
+ 77012141 LRB <,OFFSET 77121043 - OFFSET 770042) 
+ 
-I- 17012142 DB "S:TL-INT-NLM" 
-I- PC_DATA ENDS 
+ PC_CODE SEGMENT PUBLIC 'CODE' 
+ 710040 LABEL NEAR 

; 

CIVIP 
JNE 
3MP 

NSlgo: TEST 
JZ 

[SI]. PN, $Tt~ue 
NSIgo 
LC_INT_NLM 

AL,STrNG 
NSlt~s 

;If there is an ORB 
pass the baton to the 
Local Command int rtn 

;If the entry is for sucessful 
transmission, restart reception 

DEC 
JZ 
CALL 
RET 

BYTE PTR [SIJ.TT_Orb 
NSh~s 

;Decrement the retry count 
;Restart reception if zero 
;If not, do a retry 
;Return to driver 

TL._SET _.RTHY 

Reenter here if successful or retry count exceeded 
; 
NSIt~s: MOV 

MOV 
CALL 
RET 

AL,SFalse 
SI,OFFSET RcvNLM 
TL SET_RECV 

TL SEND NLM ENDP 

; Set fOt~ rio ORB, 
assure TST pointer, 
req !.lest rest a t"t , 
and exit 

; 
;*********************************************************************** 
; End of the Assembly housekeeping goes here ! 
;*********************************************************************** 
; 
PC_CODE ENDS 

PUBLIC TT 
PUBLIC TTbgrl 
PUBLIC TTend 
PUBL I C I~cv I CS 
PUBLIC RcvNLM 
PUBL I C Tt"mNLM 

; T8T heade ... ~ 
;Start of regular T8T entries 
;End of regular entries 
;T8T entry for IC8 receive 
;T8T entry for NLM receive 
;T8T entry for NLM transmit 
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PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 
PUBLIC 

END 

TrmNAD 
VarOP 
TL_BYT_IN 
TL_WRD_IN 
TL_DTA_IN 
TL_BYT_OUT 
TL_WRD_OUT 
TL_DTA_OUT 
TL_DD_CMND 
TL_SET_RECV 
TL_SET_SEND 
TL_SET_RTRY 
TL_RTN_RSLT 
TL_FETCH_LC 
TL_SEND_NLM 
TL_SET_TIME 

1-42 

;TST entry for sending NAD 
;TST entry for variable opns 
;Fetch byte from transporter 
;Fetch word from transporter 
;Fetch string from transporter 
;Put byte into transporter 
;Put word into transporter 
;Put data into transporter 
;Execute transporter command 
;Setup message receive 
;Do message transmission 
;Do a command retry 
;Return command result 
;Fetch long command 
;Send Name Lookup message 
;Timeout setup 
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N a fI1 e 

COMPARE. . • • • • • • • • • 
DISABLE. • •• ••• 
ENABLE • 
ENTER. • 
EX IT • • • 
EYE. • • 
FILLIT 
FIV. • • 
GEN_START. 
LOG.. • • • 

" " Q A ~ .. u u • • 

MOVEB. • • • • • • • • • • • 
MOVEONE. • • • • • • • • 
RESTORE. • 
SCANB. • 
SELEX IT. 
SELliEST. 
SELSAVE. 
SIVa • • 
START. 
STATUS • 
TENTER 
TEX IT. 
TIME • • 
TRACE. • 

Structures and records: 

CCBLK. • • • 
CC_CMND. 
RRA. • • 

N a m e 

SOCK • • • • • • • • 
CC_DATR. • • • • • • • • 
D(~Tl_ Q 1:11 A • .. " .. .. Q II .. .. 

CONLN. 
DI--lOST. • 

CRQE •• 
USE. • 
NAD. • • • 
LEN .... 
CMND • • 

CRQI···I • • • • 
(~ST • 

II II II a • A • .. a _ .. 

DSC. • • •• •••• 
END_ " n III U "" AN" • U • III U. iii 

T(JJ:f N .. '" Q II .. .. ~ it at N .. .. 

BOT. • • • 
ECL • • 

000F 
0003 
0003 
0012 
000E, 
012101 
001l. 
0002 
o IZI o i.::: 
0005 
000F 
000E 
000l 
0012 
121002 
000D 
0018 
0003 
001A 
0001 
001213 
0002 
012101. 
0009 

Width 
Shift 

000C 
0000 
0002 
0004 
012106 
0008 
000A 
000B 
0008 
000121 
001211 
012102 
001214 
0008 
01210121 
12101211 
001212 
0004 
001216 
12104121 
1211210121 
001218 

# fields 
Width IVlask. 

01211219 

12101214 

121005 

00l.A 

Symbols-I 
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EC FLG • . • • • • • • • 
TReE • • • • 
COLD • .•••••• 
EC_TRM • • • 
MAX. • • • • • • 
!\IEXT • • • • 
DI R. • 
!\lAM. • • 
SERV • ••••••• 
EC_ATRU. • • 
EC_ATRS. 
EC_ATRL. • • • " • • . • 
EC._ TBI • 
TL TMC~{ • • 
TL TMRS • • • • .. 
KEEPOUT •. 
INTDFR 
DOSDKD 
DOSDKS 
DDRH • 
DDRHS. 
TCKD • • • • 
TCKS • 

Lf<B. • • 
CDE. • 
LR_.L..EN 

NUtl. « • 

PID. « 

MGT. • 
SRC. 
DEV. • • • • • • • 
!\IL_NAME. • • • • • 

NLMT •• 
MT_USE 
MT_.NAD 
OPC. • • • • • • « 

MT_MOD ••• 
MT _NAME. • • • 
MT _SRC • • • 
MT_DEV • • • • • 
RSVD • 

ORB. 0 • 

CC • 
OP • • 
SZE. • 
RB_DATA. • 
RB_DATAS • 

RRKD • " 
RCODE. • • • • • • • 
SHOST. • •• •••• 
RCVLEN • • • • • • • • • 

RRRCV. •• ••••.•••• 

LOFCM. 
ELOFRP 

R • n _ • " • n 

IZI009 
000A 
000B 
01Z,0C 
000D 
000E 
0011Zt 
001i::: 
001A 
002i::~ 

00E~C 

002D 
002E 
00i.?F 
1Z,030 
0031. 
003i.=:: 
0033 
0034 
0036 
0038 
003A 
003C 
003E 
000;::: 
000121 
0001 
012112 
0000 
000;::: 
0004 
0006 
0008 
0016 
0000 
0001 
0004 
000~5 

0006 
01Z110 
001.1 
001.2 
0008 

,,0000 
0001 
000i? 
0004 
0006 
0004 
01Zt00 
0001 
000i::~ 

0004 
0000 
001Z,c~ 

0002 

0005 

0009 

0005 

0003 

000f.~ 

PAGE Symbo 1 s-i::: • 
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RR8ND. • 
ALOFRP 
DSTAT. " • • . . . 

TSTE • • • . • • • 
PI\! • • 
TT_ST. 
81"'- " • • 
TT_OP. 
eCB. • 
RR • • • 
DTL. .. • • • 
DSZ. • 
ISR. II ..... J:I II" a 

I SRS • • .• •••• 
TT _ORB • ... .... 
TT_ORBS. 

TSTH " . • . . . . • 
I NT. . • . • . • A 

TT _CIa ••• 
NE . • • 
TT _NAD • • • 

TSTLE. • 
LE_CC. 
LE_OP.. • • • . 
LE_LEN .".. 
TRM. • • • • 
l'RMS I' i;1 n ft II .. .. II 

ReV lit til III • n 11 ell n " " .. 

RCVS • A • A 

LE_ISR • • . • • " 
LE_I8RS. • • • • . . • • 

Segments and groups: 

N a n1 e 

P(:s" . .. "* tI .. 

PC_CODE. • • • • • • " • 
PC_DATA. • . • " . • • • 

Symbols: 

CI$. • . 
DEBUG$ • 
DM$. « • 

DIVl_ERR_LOG • 
DORES. • • • • 
DORES1 
DR$. . • 
DTAT • " 
DTAINA • • • 
DTAD " » 

N a fI1 e 

· · 
· · 
" · 
· · 
· · · .. 
.. .. 
· · 
· · · .. 

· 
· · · 
· 
· 
· · · 
" 

0003 
0000 
0002 
0014 
0000 
0001 
0002 
0003 
0004 
0006 
0008 
000A 
0IZIIZlC 
01Zl0E 
0010 
001;::: 
0004 
0000 
0001 
0002 
0003 
0014 
0000 
000l 
0002 
01ZlIZl4 
0006 
012108 
000A 
000C 
01Z10E 
0010 

Size 

GROUP 
05A3 
01AB 

Type 

Number" 
Number 
Number~ 

L NEAR 
L NEAR 
L NEAR 
Nl.lmbet" 
L NEAR 
L NEAR 
L NEAR 

0002 

001Z1C 

0004 

001Z1B 

al i gl~1 

PARA 
PARA 

Value 

012100 
0001 
0000 
0000 
006C 
0073 
0000 
1Z10AA 
01Z1A5 
0097 

PAGE 

combil'"le 

PUBLIC 
PUBLIC 

Attr 

PC_CODE 
PC_CODE 

PC_CODE 
PC_CODE 
PC_CODE 

Symbols-3 

cla.ss 

' CODE' 
' DATA' 
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DTADUf.:i • 
EC . . • 
EI$.. • • 
EM_ TRf:~CE . 
EYE$ . " 

,i"U"""lln IlA 

FCHDO" . 
FCI--!DOI .. 
FCHD02 
!=CI-'INLC " 
FCHDK.. • " II .. U 11 ". II " .. II .. U 

I...C$" • • 
l..C_FETCi·-l LC. 
U::_ I NT_NLM • 
L.C_ .. RCV __ CMND. 
LC._RTN._I~!3L.T. 

MT • • 
NA$ ... " 
NOCDWt> • 
N81GO. " 
/\lSI RS. • 
NSO!'" • • 

RCVGD. • 
RCVIC!3 « 

R(:;! II 11 IS .. A ~ 

RSLDO. • • • • « « 

RSLD01 • • • • .. 
RSLDX. ".... 
RSL..NG. • .. • 
RSLNG1 • • • • • « 

RBLNL..C • 
R8LOK. .. " • • • • 
RSLOKi'{ .. • 
RSLRTY • " • .. 
SETXST . • . 
8ETX8U • 
S[VI$" • • 

SNX IT. " « • 

~;TRBC. .. .. " " " 
STRBCR • . . 
SUGDAT • • . . • • 
SUGDt=~Y • 
SUGDAZ • 
SUGIVISG • 
8UGIYlSH • 
SUGOK. • 
8UGHTY " 
SUGTI~M • 
TBINT(~$. • • • • 
TENV$. • 
T I IYILP.. • • • • • 

T I tr1L.PtZI • .. 
TII'r'ILP:l 

l. NEAR 
V BYTE 
Nurnbe~~ 

l.. NEAI~ 

Number 
L NEAR 
l. NEAR 
L.. NEAR 
l.. NEAR 
L NEAR 
Numbet~ 

Numbet~ 

L NEAR 
L NEAR 
L NEAR 
L NEAR 
V BYTE 
Numbet·, 
NlJfI1be'r~ 

l.. NEAR 
L NEAR 
L NEAR 
Ntlmbet~ 

!...o 001". 
L il~014 

L.. 001",· 
V BYTE 
L NEAR 
L NEf.~R 

L NEA~~ 

L NEAR 
L.. NEAR 
l. NEAR 
L NEAR 
l.. NEAR 
L.. NEf~R 

L NE~",R 

L. NEAR 
Nl..tmbel'~ 

L NEAI~ 

L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NE~",li 

L NEAR 
L NEAI~ 

L NEAR 
L NEAR 
NlJll1bel'~ 

NlJfI1bel'~ 

L NEAR 
L NEAR 
L NEAR 

009E: 
0000 
0000 
0000 
000l. 
0304 
IZl40E 
0414 
IZl3CB 
03Ci::: 
0000 
000121 
0000 
0000 
0000 
0000 
0000 
0000 
012100 
05BD 
059A 
121532 
0000 
0030 
001,C 
0008 
IZl000 
0i:::Dl. 
0c~DF 

0336 
037B 
0383 
02C7 
0i:::BF 
0370 
038C 
00CE 
0121D7 
0000 
01, 19 
0075 
0079 
04':3B 
04Bl 
04B6 
047:".5 
047B 
0451 
04·65 
046C 
0001 
0000 
0.:::~0A 

0248 
0E~6:1 

PAGE 

PC_CODE 
PC_CODE 
PC_CODE 
PC_CODE 
PC_CODE 

PC_CODE 
PC_CODE 
PC_CODE 

Symb.:.ls-4 

Ext el'" 1"1 a 1 

Ext et"Y'la 1 

External 
Ext el'~Y'la J. 
Extet~Y'lal 

Ext (o'.?n'·la]. 
Extel'~l"Ial 

PC_DATA 
PC_DATA Global 
PC_DATA !3lobal 

PC CODE -
PC_CODE 
PC_CODE 
PC_CODE 
PC_CODE 
PC._CODE 
PC_CODE 
PC_CODE 
PC_CODE 
PC __ CODE 
PC_CODE 

PC_CODE 
PC._CODE 
PC __ CODE 
PC_CODE 
PC_CODE 
PC_CODE 
PC._CODE 
PC_CODE 
PC._CODE 
PC_CODE 
PC,._CODE 

PC __ CODE 
PC_CODE 
PC_CODE 

Extet~l"Ia 1 

f-

( 

c, 

c, 

c 
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TIIVIL.PP " 
TIMOUT .. 
TJMOUX .. 
TllvlXIT 

• "OI .. ,~ ... n.IIMa 

.UP II.un ... 

TL$. n 

TL._BYT_IN •• 
TL. __ 8YT _OUT • 
TL_DO_CMND ."...... 
TL_DTA_IN. • •• •••••• 
TL._DTA_DUT ......... . 
TL_FETCH_IC. • • • • • " 
TL_FETCH_LC. • • • • " • • • 
TL._INT_LCR • 
TL __ INT._LCT .. 
TL __ I NT _N~~D • 

TL_INT._RSL T .. 
TL._INT_TIME •• 
TL._ I I\no_lNA IT.. • 
TL_OUTA. • • • • • • 
TL.._I~CV _ I CS .... .".. .. 
TL_RCV_NLM .. .. • .. .. • • 
TL_RTN_RSLT.. ••••••• 

TL._SET _ .. eTR .. n .. 

TL_ SET .. ,)~ECV. • 
TL_SET_RTRY. .. • • • 
TL._SET._.SEND. • 
TI. __ BET _.TIME. • 
TL_SET_TOPN. • .. • 
TL._WRD_IN. • • • • • 
TL_WRD_OUT 
TMEOK.. • 
TMEST. • 
TRACE$ • 
TRt:JOK. 
TRGFHY 
TI~GTIVIE 

TFmTf'lIF .. 
TRIV!GD. • 
THMN~m .. 
TF~MNLM 

'rHMr~py " .. 
TT " " 
TTBGN. 
TTEND. 
v(':~ROP.. .. " 
$$DIR. " 
$$N('=lf'1!. • 

pa' .... ".U"_" 

$$NEXT • " " " " .. 
$$SE:RV .. • .. .. • 
$ALLNAD.. .. 
$~:')TRNRI't1. • 
$C{:,~LLC~~. 

$C~1LLCB. 

L NEAR 
L NEAR 
L NEAR 
L NEAR 
NUfl1bet~ 

121211 
121218 
I2Ic~ 1 E 
0i::~3A 

01211211 
N PROC IZJI2I2C 
N PROC 1211211218 
N PROC 1211214:3 
N PRoe 12112198 
N PI~OC 12112185 
L NEAR 121121121121 
N PROC 121393 
L NEAR 12143::; 
L NEAR IZI LtC4 
L NEAR 121121121121 
L NEAr~ 
L NEAR 
L NEAR 
L NEAR 
L NEAI~ 
L.. NEAR 
L NEAR 
N PROC 
N PROC 
N PROC 
N PROC 
L NEAR 
N PROC 
N PROC 
L NEAR 
N PROC 
N I:':O~~OC 

L NEAR 
L NE~~R 
NlJmber~ 

L NEAR 
L NEAR 
L NEAR 
L NEAR 
L 12112114 
L 0014 
L 121014 
L 12112114 
L Dwmm 
E BYTE 
r" BYTE 
L 121014 
NlJmbet~ 

Number 
Numbet~ 

NIJrt1bel"~ 

Nl.\ff1bet~ 

Number 
Number 
Nml1bet~ 

IZl56F 
12134D 
01EE 
0121121121 
1211212L~ 

01210121 
1211211210 
029121 
121514 
121000 
I2II21AB 
121121 FE 

12I14·B 
0121EE 
0039 
12I12111~ 

017C 
121167 
01211211 
IZl4EIZI 
121 4· FIZI 
1214F7 
0502 
008121 
12112158 
12112144 
006C 
1211211214 
012108 
121 rllA 8 
121094 
001218 
12101218 
001214 
121 121 121 A 
0121FF 
121121121121 
12112123 
01211B 

PAGE Symbols-5 

PC_.CODE 
PC .. _CODE 
PC_CODE 
PC._CODE 

PC_CODE Global Length =I2II21I21D 
PC_CODE Global Length =12I00F 
PC_CODE Global Length =121042 
PC_CODE Global Length =012113 
PC_CODE Global Length =12112113 

Extet~l"laJ. 

PC_CODE Global Length =121181 
PC_CODE 
PC_CODE 

PC_CODE 
PC_CODE 
PC_.CODE 

Extet~l"laJ. 

PC_CODE Global Length =12111213 
PC_CODE Global Length =008F 
PC_CODE Length =12101218 
PC_CODE Global Length =12112188 
PC_CODE Glclbal 
PC_CODE Global 
PC_CODE Global 
PC_CODE 
PC_CODE Global 
PC __ CODE G l.:.ba I 
PC_CODE 
PC_CODE 

PC_CODE 
PC._CODE 
PC._CODE 
PC __ CODE 
PC_DATA 
PC_DATA Globf.lll 
!=')C_DATA Glc.b,al 
PC_DAHi 
PC_DF-iTA Global 
PC_DATA Global 
PC_DATA Global 
PC_DATA Global 

LeY',gth =012118 
Lel"lgth :::::121145 

Lel"lgt h :::: 00 121 t:) 
LeI"!!;! t h =12101 c: 
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SCALLDI ... 
SCALL.DS. .. • • 
$CALLEM. • • • 
$C~1LLK'~. • 
'tlCALL.TI'{. " 
$CAL.LTIYl. " 
SCAL.l..TP.. • .. 
SCLINT • .. 
't;CONS. • .. 
SCONSPT •• 
$CTLGO .. • • • 
~pCTL IS • • 
SCTLRP " 
$DIINT 
SDTAGO • 
$D1'AIS • 
$DTALC " 
$DTAND • ..... 
SDTANL • .. • .. • • • • 
SDTARP " 
SECHO. • 
SENDRCV. 
'$;EI\IINT • 
SFALSE::: " 
SINITT • 
$INITTA .. 
SINT$. " 
SLCABT " 
SLC~=lOI-{ .. 
SLCM~=lXL. 

" •• _ .. "",n" .. ,,11 

'iiLCNDP .. .. • • • • " .. .. " • 
SLCOPN • • " .. .. " .. .. • • .. .. • 
SIYlAXDLV. .. • •• 
SMAXMSG. .. .. • • 
SMAXRTV. .. " • .. 
SMAXTBD" 
SMAXWTE. • .. • • • 
$MND00 • 
$IYlNDIZl1 • • • " 
$IVINDI2IE: • 
$!vIND03 • 
$MNDIZI4 " 
~;IYlNDIZI5 • .. • 
$\vINDIZI6 .. 
$!''lNTIZlI(~ • 
$MNTI2I1. • • • • 
S~'lNTIZl :llll. 
$MNTIZI1,l. 
SIYlNTIZI1 i:;:. • • • 
$MNT0;;:: • 
$!YINT0:3 " 
$MNTIZI4 

$MNT!Z16 " " • • 
~H'i\NT07 » • • • • • 

Ntlfllber~ 

Numbet" 
Nl.lfl1bel~ 

Numbet~ 

NUl'llbet~ 

Numbet~ 

Numbet~ 

Numbet~ 

Numbet~ 

Numbet~ 

Numbet~ 

Nt.lmbet~ 

Number 
NI.lrilbel'~ 

Numbet~ 

NI.lfl1bel~ 

Al ias 
Numbet' 
Numbet~ 

Al iias 
NUn1bet~ 

Numbel'" 
Ntlmbe'r~ 

Nl.\mbel'~ 

Nl.Il'llbet~ 

Numbel~ 

NI.\rnbel'~ 

NUl'l1ber~ 

Numbet' 
Al ias 
Al ias 
Alias 
Number" 
Numbet" 
NUfl1bet~ 

Numbet" 
Numbet~ 

Nl.ll'llber 
Number 
Numbet~ 

Number 
Number 
Number 
Nl.lmbel'~ 

Nt\mbel'~ 

Numbet~ 

NUl'l1bet~ 

N 1.lm bel''' 
Nl.lt'I1bet~ 

Nl.lmbel'~ 

Number" 
NUl'l1bel~ 

Numbel'~ 

I\lumber 
Number" 

0066 
0021 
000A 
0034 
001C 
0067 
0001 
0i:::4D 
008121 
0040 
0000 
IZIIZl04 
01Z103 
024C 
121002 
0004 
$MAXTBD 
1211Z100 
12101 E: 
$MAXTBD 
0002 
001121 
12I24E 
0001 
121020 
121100 
00CD 
00FF 
0000 
SMAXTBD 
$FAL.SE 
STRUE 
7FFF 
012166 
0010 
0211 
1Z100A 
0001 
0009 
000A 
000B 
000C 
001.1 
0013 
0002 
0003 
0010 
0012 
0014 
0004 
121005 
12101216 
121007 
012108 
01210D 
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SIVlNT08 • • 
$tr1NTll~'3 

jf;\v! T n f.m .. • .. 
$\YITDEL. .. • .. • • 
SN~mm\ 

!t'NAIVlEL.N.. .. 
~;Nl...nNY .. 
$!\IL.BYE 
<,f;NLDNY 
S f\,' L D !31-\ 
$NLHI .... 
SNLIDN 
$!\lU.JHO .. 
SNLWHR .. 
1;ONE u • 

S[)PCNE • 
~;OP I NL .. u • • • u • .. • • .. 

SOPINP u • • • •• .. .. 

SOPTCL • •• ........ . 
SOPTDF • • 
'$;(]PTNG 
$OPTRB .. • • • • 
S(JPTTr·-: " 
SOPTTCJ .. • 
SP82EML. • 
$P8;:::ENB.. • 
SPBi:=.:ECl I .. • 
SP82CJP0. • 
SPBi20P:l. .. 
SP82RIS. • • • • • 
SPBi.:::n'IL •• 
SPROID .. • • • 
SRDRAM .. • • • • • • • 
SRDRAIVI L • 
SRDSTAT. • • • • • • • • • 
SRQCSZE. • • • • • • .. • • 
SRQD8E • • u • .. .. • 

SRQENT • 
SHQFUL • 
$~~QIVIT .. 
$1~QU8E:::E. • 
$RGlU8E I. .. 
~HWU8E:L • 
$RGH.JSER. • 
!f;SEND. • • 
SSETUP • • 
$SKNUM • .. • 
S8NDNAD. • 
$Sm\RC .. 
$SOKRL .. 
SSO!-\r~M • 
$SOKTD • 
$SOH,TM .. 
$8T1NT • 
$TACCB " 

Numbel'~ 01210E 
Numbel'>' 01210F 
Numbet~ 0003 
Numbel'~ 0000 
Numbet~ 12104121 
Numbel"~ 000A 
NI.lmbet~ 0001 
Numbel'~ 00FF 
Nurtlbel'~ 00FF 
Number 121001 
Numbet~ 121000 
Number 0010 
Nurt1bet~ 0002 
NlJmber~ 0003 
Number 0001 
Nurt1bel"~ 121 01Z1 0 
NlJmber~ 0001 
Number 0121FF 
Numbet~ 0007 
Numbet~ 0004 
Numbel'~ 0005 
Numbel'~ 0002 
Number~ 012106 
NUfl1bet~ 0003 
Numbel'~ 0005 
Numbel'~ 00FA 
Number 0020 
Numbel"~ 00i20 
Numbel'~ 0021 
Numbel'~ 000B 
Numbel'~ 001211 
Number 01FE 
NUl'l1bet~ 0249 
Numbel'" 0248 
Nurl1bet" 02'+8 
Number 0004 
Numbel'~ 0080 
Numbel"~ 0001 
Nl.lfIlbel'~ 00FF 
NurI1be!'~ 0000 
Numbe!'" 0080 
NI.lmbel'~ 0010 
Number 121020 
Number 0040 
Numbe\'~ 0040 
Number 00F0 
NlJmbe\'~ 0060 
Numbel'~ 00CF 
NWl1ber 00B0 
Numbel'~ 00A0 
NUfl1bel'~ 012180 
Numbel'~ 00BI2I 
1\1I.lfIl be r 0080 
NI.lmbel'~ 024F 
Numbe,," 05C6 
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STRDTL. • • 
STARR. • • •• ••• 
STBINIT ••••••••••••• 
STBINTI. • • • •• • •• 
STBNOTK. • • • • • • • • • • • • 
STBRENB. •••••••••• 
'-*nBI~TCK. ••• ••• 
STICKMX. •• •••••••• 
STRAPFL. • • • • • • • • • • • • 
STRCCON. •••••••••• 
STRCDSK. 
STRCHRD. .. 
$TRCL.n • 
STRDL. • 
STREA. • 
STREDY • 
$TRENB .. 
snus .... 
STRIT.. 
$TRNG. • 
S·fRNR. • 
STI=-!NS. • 
~;TROK. • 
STRPND 
STRSS. 
STRST. • 

" .. u .. Q • 

STRSU. • • • • • • • 
STRUE. • • • • 
SVIR_DRVla • • • • 
SWHClf!'-)M I • 
SWf~CTRH. • 
'$WRCTRL. • • 
$WRRAIVI • 
SWRSTBE. • 
'PIERO. • • 
"?0IZJ0121 • 
??etlZl01 • 
??001Z12 • 
? 70003 • • 
7 ~) 001Z1i!. • 
??0005 • 
771ZttZI06 • 
? '? 121007 • 
??01Z11Z18 • .. 
? '?IZIIZI0'3 " 
';1 ? 1Zl01Z1~~ • 
? ? IZIIZltZlB • 
??IZl0IZ1C • 
? ?0lZl0D • 
? ?IZlIZIIZlE • 
?'?000F • 
?'?0011Zl 
??0IZIj,:t » 

??0013 • " 

• p • • • • • " " n 

n u " " • u • 

Numbet~ 05D6 
Numbet~ 05D;::: 
Numbet~ IZl010 
Numbet~ 008121 
Numbet~ 12I0DF 
NUfl1bet~ 0040 
Numbel'~ 0020 
Numbet~ 000A 
Number 0001 
Numbet~ 000i=: 
Numbet~ 12101211 
Numbel'~ 0004 
Numbet~ 0083 
Number 0081 
NUfl1bet~ 0tZIC0 
NUfl1bet~ 0080 
Numbew 0020 
Nurnbel'~ 0084 
Numbet~ 0086 
Nl.lrtlbel'~ 0080 
NUfl1bet~ 0085 
Number 
Numbel'~ 

Numbel'~ 

Nl,.\mbet~ 

Numbel'~ 

Numbet~ 

NUfllbel'~ 

Nl..lmbel'~ 

NUI'''lbel'~ 

Numbel'~ 

Numbel'~ 

Numbel'~ 

Numbel'~ 

NUfl1bet~ 

L NEAR 
L WORD 
L. BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L. BYTE 
E BYTE 

0082 
000121 
0010 
00FE 
007F 
00FF 
0000 
01Z11Z11 
0001 
121248 
o i::: 4 A 
024B 
024'3 
0000 
00Cl 
00A8 
00AA 
00B7 
01Z1ED 
00B7 
00B'3 
00C6 
0132 
00CE, 
00C8 
00D9 
0149 
00D9 
00DB 
00E8 
121161 
00E8 
IZl0EA 
00F7 

PAGE 

PC._CODE 
PC_DATA 
PC_DAHi 
PC_DATA 
PC_CODE 
PC_DATA 
PC_DATA 
PC_DATA 
PC_CODE 
PC __ DATA 
PC_DATA 
PC_DATA 
PC_CODE 
PC_ .. DATA 
PC_DATA 
PC_DATA 
PC._CODE 
PC_DATA 
PC._DATA 
PC._DATA 
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?70014 . 
??12HZI15 . 
7 ':)012116 . 
?70017 " 
';>':10018 " 
? ? IZt01 9 . • " . . 
7?001A • . . • • . 
??IZl01B . 
??001C " 
7? 1211211 D 
? 701211E . 
??01ZtlF. 
? 701212121 .. 
??IZt0E~1 . 
??1ZI02c: II 

??0023 .. 
77012124 
??0025 If .. II 

?70025 • 

II II II • U " 

?70027 • " • • . 
? ?0IZtE~B • 
??00i.:::'3 . 
??002A 
??01Zl2B • 
??0IZti.::C • 
?7002D • 
??00E:E • 
??002F • • • • . . 
?? 01213121 . • " D • • 

?'?003i.~ .. II 

??0033 • . 
?701Zt34 • 
??0035 . 
770035 
?70037 • . 
??0038 
??0039 . 
??003A » 

??01Z13B • 
??0IZt3C 
7?003D • 
77003E • 
7?003F • 
7?004121 • • 
7?0041 • 
??0042 • 
??0043 • 

Wat~rli l~lg Severe 
E'r~t~C:lrs El'~l'~Ot~S 

III 

L NEAR 
L WORD 
L BYTE 
F BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
F BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L BYTE 
E BYTE 
L NEAR 
L WORD 
L.. BYTE 
E BYTE 

01ED 
00F7 
00F':~ 

0105 
0204· 
0106 
01121B 
0115 
02A6 
0115 
0117 
0124 
03'+C 
0124 
01i:::6 
121133 
0363 

0135 
0142 
03A9 
01.42 
0144· 
QH51 
0434 
0151. 
01.53 
0160 
0'+4B 
0150 
0162 
016E 
04DA 
016E 
0170 
017C 
052A 
017C 
IZl17E 
01BB 
056E 
01BB 
01BD 
019A 
0~;B5 

019A 
019C 
01AB 

PAGE 

PC._CODE 
PC_DATA 
PC_Df-HA 
PC_DATA 
PC_.CODE 
PC_DATA 
PC_DATA 
PC_mHA 
PC_CODE 
PC_DATA 
PC_DATA 
PC_D~nA 

PC_CODE 
PC_DATA 
PC_DATA 
PC .. _DATA 
PC_CODE 
PC_DATA 
PC_DATA 
PC_DATA 
PC_CODE 
PC_DATA 
PC_.DATA 
PC_DATA 
PC_CODE 
PC_DATA 
PC_DATA 
PC_ .. DATA 
PC_CODE 
PC_DATA 
PC_DATA 
PC_DATA 
PC_CODE 
PC_DATA 
PC_ .. DATA 
PC_DATA 
PC_CODE 
PC_DATA 
PC_DAH·) 
PC_DATA 
PC_CODE 
PC_DATA 
PC_DATA 
PC_DATA 
PC_CODE 
PC._DATA 
PC_DATA 
PC_DATA 
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