















































































































































































































































































































































The IEBM Personal Computer MACRO Assembler B1-14-84 PAGE 1-8

= QAR4L C+ $ROCsze EQU 4 sMNumber of command bytes engueued
C+ 3
C+ ; The structure itself
C+ 3
C+ CRQEE STRUC
aga ud C+ Use DR 2 sUsage flags
aal R C+ NAD DE i) sNetwork Address of requestor
2as g C+ Len DW "4 sbergth in bytes of expected reply
QA4 a4 [ C+ Crnd DE $ROCsze Dup (1) sFivrst four command bytes
212 N C+
1 C+
C+
ralrrs} C+ CROE ENDS
C+ 3
C+ ENDIF
C+ 3
C+ IF (DR$% OR TL%)
Db o o o o o o e e s B e i S S . o 5t i S S St 1 S S 1 e e e
C+ 3 Structure Name: Command Request GQueue Header |
C+ 3 Reference: Program Logic Description, Section 2.5 |
C+ H Shon o e e ns 480 Lo Sevn S Snt St ks Bt 4t et 4RSS s ek ke 4502 Ghr S40n 400 S S0 Sar $eu RRS 540 4R0 4804I S50 B S 4202 S0 S Sch Sk Lmb ek i i 1 4 S0 S Sseh L Set Sk CoRS SRS et A s S50 S s sbs S it s
C+ 3
G 3 Associated gueue status indicator values
C+ 3
= QG C+ $RBmt EQU "4 jQueuws is empty
= Qpal C+ $sROent EGU 1 jGueus has entries but is not full
= AFF C+ $REFul EQU AFFH jBueue is full
C+ 3
= Qasa C+ $ROdse EQU aaH sDisk status evrror flag bit
C+ 3
C+ CRGH STRUC
V11757 R Vi) C+ Ost DR $REGmt jGueue status indicator
haal 2 C+ Dsc DR 7 sCurvrent disk status code
ALY T Va1 TV v C+ End DW {74 ;0ffset address following CRQ
A 10, RO v 1L 74 C+ Top DW '4 j0Ffset address of head entry
ralvlv. TS v 1 lrid C+ Bot DW 12 ;0ffset address of tail entry
ralrdrafzt C+ CRGH ENDS
C+ 3
C+ ENDIF
C+ 3
C+ IF TL$
C+ ; mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
C+ 3 Structuwe Name: Name Lookup Messape Table |
C+ 3 Referernce: Program Logic Description, Section 2.7 [
C+ ;.,...... - 5e000 F4ttn utre 40508 Serte S4000 SoR0S SORSR G0900 Sekse Boseb S4RSR Seics SARID 30004 GHALE SO Goena SeAdO SLEGS SARSR o030 Sened EALO H400n Fuems 40008 S4ND 20000 KRS FOOH S4R44 Shoos 49ORE SRS B0000 Semme HSOS GRETE reoce 44908 At S00SS Sare weace 100SS simse S040d SRERS sesee SoRie Sotrs SLNed OO SOMS biote hioab iROR sases Sultd ssbes
C+ 3
C+ 3 Associated command modifiers
C+ 3
= MAAS C+ $MTAdd EQU 3 sAddAct ive command
= A C+ $MTDel EOQU sDeletefctive command
C+ 3
C+ NLMT STRUC
aag 1a C+ MT_Use DB $RAUse I 1Specifies internal command
aal  d C+ MT_NAD DR @ sNAD of sender  INEW FIELDI
pas 12 C+ DE & DUR (AFFH) sUrnused part of parameter block
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The IEBEM Persornal Computer MACRO Assembler @1-14-84 FAGE 1-9
FF C+
C+
C+
nags 34 C+ Opce DE 34H sInternal is always hex 34
RS 2@ C+ MT_Mod DR 2 sWill be set to command modifier
raridril =) A C C+ MT_Name DE 1a DUR( ) sDevice or user name
=l C+
C+
C+
aata oa C+ MT_Src DB 74 jStation rumber of sender
ail e C+ MT_Dev DB 2 sDevice type of sender
BaLe 24 C+ Rsvd DE 4 DURC ) sFowr byte user area
=g C+
C+
Ca+
N C+ NLMT ENDS
C+ 3
C+ ENDIF
C+ 3
C+ IF (DR$ OR TL% OR LC#)
C..|.. ; mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
C+ 3 Transporter structuwres and associated values
C+ 3 Reference: Corvus OMNINET FProgrammer’s Guide
C e o o e
C+ 3
C+ 3 Transporter Command Control Blocok
C+ 3
C+ CCBLK STRUC
r7a0va 1 R v C+ CC_Cmnd DR 2 3 Commard
naal C+ DR "4 5Fill for high address byte
vl v e v v 1Y, 1 C+ RRA DW @ saddress Result Record
s C+ Sock DE @ ssocket to use
Raas C+ DR i} 5Fill foor high address byte
aane aang C+ CC_Data DW 0 ;Data address
228 2R C+ Datl DW 74 sData length
apan C+ Comln DE @ sComtral length
il 170 R vV C+ DHost DE 12 sDestination host (if write)
@aac C+ CCBLK ENDS
C+ 3
C+ 3 Transporter Result Record structure
C+ 3
C+ RRKD STRUC
gy FF C+ RCode DE aFFH jRetwrn Code
naal g C+ SHost DE "4 sBourece Host (if read, @ wite)
e g C+ Reovlen DW @ sbergth data received (if read)
alvifri ey C+ RRKD ENDS
C+ 3
C+ 3 Transporter port definitions
C+ 3
= 249 C+ $RdRAM EQU 249H 3To read without incrementing counter
= RE4RB C+ $SRARAMI EGU S4BH 3T read and increment counter
= BE48 C+ #$RdStat EQU =48H s To read status
C+ 3
= 248 C+ shr-CirH EGU 248H 3To set high byte of counter
= B4 C+ $WrCtrl EQU 24AH 3To set low byte of counter
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t#

[}

o

it

249

pz4C
az4b
a4k
nz4aF

228
naz@
a1

Qa4
gy
a1La
s
QiR
e

= QAR

o

[N I I

o

oEon

nAa7FE
AR
mag 1
nass
ral 7=
D284
ralria bt
7= 1)
naca
BRFE

@4
DRFF
DRFF

G+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C+
C
O
C+
C+
CH
C+
CH+
C+
C+
CH+
C+
C+
CH
C
O
C+
C+
C+
C+
C+
C+
O+
C
C+
C+
C+
C+
C+
C+
C+
C+
C+
o+
C+

$WrRAM
$WrSt be

K}
$D1LINT
SCLINT
SENINT
S INT

2 33 82

L]
$TRedy
$TRenb
$TRpnd

H

"
9

4

$Send
$Setup
$EndRev
$InitT
FWhofml
$Echo
H: =

% .3 =2

9
$TrOK
$TrST
HTrNG
$TrDL
$TrNS
$TvCL
$TrIS
$TrNR
STrIT
$TrEA
$Tr85

3z

3
SNADk
$A11INAD
sTrEU

k]

3
ENDIF

b
ENDIF

k]
ENDIF

k]
ENDIF

9
ENDIF

EQU 24BH
EQU =49H
EQU =24CH
EQU 24DH
EQU 24EH
EGQU 24FH
Transporter
EQU a8iaH
EQU ZiH
EQU 1aH

Transporter

EQU 40H
EGU aFaH
EQU 12H
EQU -
EQU ZiH
EQU 2zH
EQU n8H

Transporter

EQU ralrd e
EQU 7FH
EGQU aaH
EQU 81H
EQU 8&zH
EQU 83H
EQU 84H
Eou 83H
EQU aeH
EQL aCaH
EQU AFEH

Transporter

EQU &4
EQU aFFH
EQU 2aFFH

FRAGE 1—-1@

;To write data and increment counter
;To strabe command address

;To disable (disarm) interrupts
sTo clear interrupt latch

sTo enable (arm) interrupts

;To read interrupt status

Status Flags

sTransporter ready
s Transporter interrupts enabled
sTransporter interrupt pending

command codes

;5end message

;Betup to receive message

sEnd receive if no message

sInitialize transporter

sFinds transporters NAD

sTest presence of specified transporter
sPeek/FPoke ot used

result codes

;Command completed successfully
sSuccessful transmit retry maximum
sTransmit failure, retry count exceeded
sData too long for receive buffer
sReceiver’s socket not set up
;Comtrol length mismatch

sInvalid socket

sreceive socket in use

simvalid transporter address

sEcho command acknowledged
iReceive socket setup successful

usage values
sFivrat invalid NAD value

sNAD foorr broadeast
sInitialization value for result code

- a
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C+ 3
C+ ENDIF
C+ ENDIF
C+ 3
C+ ENDIF
C+

ragrilraly,

i

aaie
Qa4

o

radvilrive
ralrgvalvi]

17 B8
v
rdrdridr

i

EE 2 E LT LI LILLILIL LSS SIS LSS LS LI LSS T I LI LI LTI I I LTSI LS L ELEL I LI L LS L L L L3

Segment Usage Definition |
T R R T R T TR X

2 a2 2z =3 g

9
FCS GROUF PC_CODE, PC_DATA
ASSUME  CS:PCS, DS:PC_DATA, ES:PC_DATA

e Y R R T R R Ry Yy e s
External Symbol Definitions l
I T R Ry T T I T I R T

ABE  BE BX N 2R

EXTRMN EC:BYTE sEmulator Communication Table
EXTRN MT:RBYTE sName Lookup Messape Table
EXTRN RG:BYTE ;CRE Header

EXTRN DM_ERR_LOG:NEAR sErvror log vroutine

EXTRN EM_TRACE :NEAR s Trace routine

EXTRN LC_RCV_CMND : NEAR sbocal Command receive

EXTRN TL_RCV_NLM:NEAR jReceive NLM routine

EXTRN Th_RCV_ICS:NEAR jReceive ICS routine

EXTRN LC_RTN_RSL.T:NEAR jlocal Command result

EXTRN LC_FETCH_LC:NEAR jleocal Command fetcoh long
EXTRN TL_INT_NAD:NEAR sInt sve rEtn Forr send NAD
EXTRN TL_FETCH_IC:NEAR sFeteh internal command
EXTRN LC_INT_NLM:NEAR slocal Command solicited NLM
EXTRN TL_INT_WAIT:NEAR sWait for Operation Complete

L LIS L L LS IS L AL L IS LIS L LIS TLIIZITIEISTL L LIS L L L LT LS LR LT LS L L L L

H
-
3
H Allocated Data !
5 RN TN I I I I I I I I 6N I I I I 363N I I I I K I I I IR
-
b

FC_DATA SEGMENT PURLIC *DATA?

23 azm

Avece smre esess 00000 dases saeet sesen Sesee asved S000s Se00s ess Ses Sevie SuLte Se0rD SOR® Seses FAsPS S000D 4W0S S4ste SORES S00eS Leebe 00 sesel GONRS S44s0 SHia® SS000 H0000 S000S S0S4e C000e FHRR GRAVE B4erS SHALE SNBE BOSHR 0ORL SHUO8 LU RS S4PO8 S4RES SHEED S0000 Shr4s SS0RS deuse So10S $H004 4004 BYPR SARK GARFY S10KS S04en Batan FE0S SIS G44RD SeAS) BOOAD $OA84 SOTEE steve Gont? seind

Transporter Data Area lengths

T E5 xm

9

$DtaNL. EQU TYFE NLM sMame Loockup Message
$Dtals EQU 4 jInitial Command Sequence
$Dtal.C EQU $MaxTED j Remainder of long command
sDtaRF EGQU $MaxTED sReply to any commarnd
$Dtab0 EQU b sborng command G0 messapge
$DtaND EGQU @ jRetuwrrn NAD message

Transporter Control area lengths

PRRY T IR

3

$Ct1ISs EGQU TYFE RRRCV jInitial Command Sequernce
$Ct1RF EQU TYRPE RRSND ALY replies

$CE160 EQU ] ooy command GO message

- a a
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mana 54 5
al7.1: L 17/
naps 2l
nane 28
Qa7

= Q@

= Q12

= @21aC

= @112
azas 2l
a3 pa
20n 8’
e Fa
R nia
maiaE  alac
aaia @aiid
Va1V I 17
dial4 QAR
P2ale  2an
w2ls  anoa
2alay Qa2
= @1k

= Q1ZE

= 0136
a2aic @2l
2Aa1lD aa
QialE  B®
221lF  Fa
paza alzs
aazs RI2E
a4 0136
ralv b=t S vl
v, Pt S S v
ra vk = R v 17 rdvi]
QagC (g
DIAZE QR
= @B13A

= Q146

= Q14A
aaza Al

FTIRY T I Ty

-z

;
TThon
$TACCE
$TARR
$TADt 1

3
RoviLM

3
$TACCE
$TARR
sTADt 1

3
RevICS

9
$TACCE
STARR
$TADt 1

échD

I
-
g

Transporter Status Table

EYE
Du

TSTH

m

Qu

onu

TSETE

(TSTH>
"TSTH"

{(, $False, ((OFFSET TTEND -~ OFFSET TThgr) / (TYRE TSTE)))

THIS BYTE ;Start non—local entries
$InitTA sInitial transporter
$TACCR + TYRE CCBLK addresses for CCR,
$TARR + TYPE RRKD RR, and data

-
k]
-
k]

¢y y $SokRM, $Setup, $TACCE, $TARR, $TADt 1, $DtaNL, TL_RCY_NLM)

$TADt1 + $DtalNL sAddresses for
$TACCR + TYRPE CCBLK 5 ReviICS group
$TARR + TYPE RRHKD + $Ct1IS

(4 s $S0KRC, $Set up, $TACCE, $TARR, $TADt 1, $Dtals, TL_RCV_ICS)

$TADt1 + #$Dtals sAddresses for
$TACCE + TYPE CCBLK 1 RevBO group
$TARR + TYRE RRKD

¢y s $5akRL, $Setup, $TACCE, $TARR, $TADt 1, $DtalC, TL_INT_LCR)
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The IBM Personal Computer MACRO Assembler @1-14-84 FAGE 1

a3l @R
a3z Ak
Qas3 F@
PAZ4  B13EA
aR3e  @la6
aRaEs  2l4an

pazA Basll
PR3C @435 R
QA3SE  @ang
243 ARk
a4 QAR
3
= B3I5R $TACCE = $TADt1 + &DtalLlC sAddresses for
= Q367 $TARR = $TACCE + TYRE CCRLK 5 TrmhNLM group
= PIER $TADt1 = $TARR + TYFE RRKD
k]
a4 @l TrmNLM  TSTE {y y $BokTM, $Send, $TACCE, $TARR, $TADt 1, $DtaNL, TL_INT_NLM>
Qia4s
Qase B
Qa47 41
Q248 B3I5R
2a4n Q367
Qa4 23IeR
A4E  DaLE

ma5a ASer R
2aSE Qe
QaS4 QR
RASE Qddia

1
= @37D $TACCE = $TADt1 + $DtanL sAddresses for
= @A389 $TARR = $TACCE + TYFE CCBLK 5 TrmNAD group
= B3I $TADE1 = $TARR + TYRE RRKD + &Ct1IRP
3
nass8 ol TrmMNAD  THTE (o, $BokTD, $Send, $TACCE, $TARR, $TADt 1, $DtaND, TL _INT_NAD)
2259 2
2aSA B@
ASRE 412

a2sc  BIEvD
QASE  ase9
e B390
A6 QA
w264 Q20p E

A6E QAR
aRes G
A= % R Tralvidvd
3
= P39 $TACCER = $TADt1 + $DtaND sAddresses for
= @P39C STARR = $TACCE + TYPE CCBLK 3 TrmRPY group
= @P3A3 $TADE1l = $TARR + TYPFE RRKD -+ $Ct1RP
3
maec @Al TrmRPY TETE {y 4 $80kTD, $Send, $TACCE, $TARR, $TADt 1, $DtaRP, TL_INT_RSLT?
DAED A

“- n



The IBM Personal Computer MACRD Assembler 21-14-84 FAGE 1-14
2AeE B2
naerF 41
aa7a  a39a
aRa7E  Ba3Esec
274 A3AE
wa7e a1l
Qa78  @Aa34D R
2a7a g
DATC D
QAT7E Q2D
3
= PSR4 $TACCR = $TADt1 + %DtaRP sAddresses for
= QASCA $TARR = $TACCE + TYRE CCRLK 5 TrmGO group
= B5C4 $TADtL = $TARR + TYRE RRKD + #Ct1GO
k]
maga @Al TrmG0O TSTE {y y $8kTD, $Send, $TACCRK, $TARR, $TADt 1, $DtaBG0, TL_INT_LCT?
a1l 2
aa8E B
RAB3 41
Q284 DSR4
ane @sck
0288 B5C4
28R e
a28C  @4C4 R
QRpBE Qg
2iA9% QAR
17 Fe v v/ 17, v/
3
= PEC6 $TACCR = $TADt 1 + $DtaBOo jAddresses for
= ASDE $TARR = $TACCE + TYFE CCBLK 3 VaroOP group
= QA5D6 $TADL1 = $TARR + TYRE RRKD
k)
aas4 @l VaropP TSETE {35, BiniitT, $TACCE, $TARR, $TADE1, , TL_INT_TIME)>
Za9s qia
D96 ozl
@97 2n
298 asce
2290 A5DE
A3C  @SDE
2B Qg
QA BLlEE R
v, 1V, = e v 17,1 17
2i2R4 Qia
ralViT= T Tri 1 i
3
= ARG TTend EQU THIS BYTE sEnd non—-local entries
3
§ o e e e o o e e et e e £ o 2 e £ e £ o e . e e
3
22As FC_DATA ENDS

9
?

EEI LI L LIS LT LLL LTI LI LI LSS LSS S ST LS IR L T L L ILIRILLELIL LS LS L L L L L L L L L4 8 L3

o=
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rlvadvalrs

ralrdri]
vyl
vl
ralvafri
rlrilv g
Qians
rrnde]
ralrdvd &

BA 224A

EE
BA
Be&
EE
C3

Transporter Logical Device Routines

T3 ax xz s

C_CODE SEGMENT PUBLIC °CODE?

= %

odule mame: Transporter Interface Routines
Version: Z.@

l.ast Update: 13 December 1983

T

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

TL-SET—-CTR sets the transporter location counter

TL-BYT-0OUT, TL-WRD-OQUT, TL-DTA-OUT put one byte, orne word,
or a string of bytes into transporter memory

TL-BYT~IN, TL-WRD-IN, TL-DTA-IN fetch one byte, one woard,
or a sring of bytes from transporter memory

TL-DO-CMND causes a transporter commarnd to be executed

Frocedure: See Program Lopgic Description, Section 2.3
Called by:s TLD service routines
Routines called: Nonme

Irnput: See individual routine descriptions

Output: See individual routine descoriptions

BB A2T BB MBS IR W22 ABE WES ARN W8F NS WEE ANZ 425 oES oNE WEE W2F B3 ANE A2E AEE A28 AEE oS8 N2 o33 W88 33 3%

Error procedures:  None

tx LI T LT EIL LTI LIS LIILLISL LSS L LI EL L LTSI L LS L L L L L L LR L LR R L L R kE

[T I LI XTI LIS LIS LIELELE LSS L L LI LI LS L LSS L LS LR L L L R L Lk Lk kb bk & b gk

|
|
|
|
|
i
|
|
|
!
|
i
i
i
|
i
|
|
|
|
l
i
!
i
|
|
|
|
|
1
|
|
|

i

sWritter by: R.B. Talmadge, Computer Techrnology bLtd

3

jUpdates: None

H

§ F I I I I N I I T U I I T e I N I I K I N T KT I e T I I N NN
H

-5

m=mmmm==TL ~SET-CTR: Sets transporter address counter to value in
register AX. Registers AX, DX wnot preserved.

=3z

-z

TL_SET_CTR FROC NEAR

MoV DX, $WrCtrL sPovrt for low byte

ouT DX, AL 3 which goes out first
Moy DX, $WrCtrH sPort for high byte
XCHG AH, AL 3y which goes

ouT DX, AL 3 out rnext

RET

TL_SET_CTR ENDF

orese

“ a »a
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ralrilva s

ralrdrad el
aapc

2D
ravdnlg
AalE
DAaLs
ralv: b g

aaLe
iz
a1n

2A1A

maia
haLe
a1c
BAlE

el

AAE4
ralvibed 3
Az
ralribeaz:

ZAEA
nazE
azc

90
FA
ar
E8
BA
B8R
EE

ac
Fa
8B
E8

BA

8A

EE
8n

EE

c3
naaa R
Z4R
c1

C3
oenn R
DE4E
Cs

C1

.
3
H
-
i
3
.
3
L]
3
1
§
.
i
.
5
.
5

T

STATUS

FUSHF

CLI

MOV

CALL

Moy

MoV

ouT

RESTORE

PORF

RET
TL_BYT_OUT ENDF

5 crece couse semat e v Ghire aresn S00es Se0se VeSS Savee BSeS Sont beses St SHALS SuesE SSAYL Sasmr Se0ee SSRID Seds Feses Seeee SURMS Saske SHNSR Gursn SSIVE Sebee S0e0e See Sebee S4veE SAbRe Geeet FiOeS Sesek S500h simed G4V SHET Sedes GRS Grese BAHES SHLNS Saebe SH06N eGHS SRS SeRbe Svees Sewns Sosts $0084 0004 SSets Sores FEBES Seemt Seewe Suere S004% Spase HOess Riote AN Sevee wiees seves

i
|
|
i
|
1
i
._.j
—
i
£
Al
i
]

.
2
.
3
.
3
.
i
.
¥
-
3
.
3
3
.
3
.
i
3

T

L_WRD_QUT FROC
STATUS
FUSHF
CLI
MOV
CALL
MOV
L
TL_DUTa: MOV
ouT
MOV
OuT
RESTORE
FORF
RET
TL_WRD_OUT ENDE

mmzzzz=TL-RBYT-~0UT: Outputs one byte to a specified location

inm transporter memory

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

Output: None

Registers AX, DX not preserved

L_BYT_OUT PROC NEAR

sDisable interrupts

AX, BX ;5et up transporter
TL_SET_CTR 5 location counter
DX, $WrRAM sFPovt for  outpuat
AL, CL 3 and out
DX, AL 3 it goes

9

Restore interrupt status

UT: Outputs orne word to a specified location
in transporter memory

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

Register AX, DX not preserved

Reentry at TL-0UTa before any other call to

a device routine will ocutput ancther word from

CX to transporter memory at next location

MEAR

jDisable intervupts

AX, BX i8et up transporter

TL_SET_CTR 3 location counter

DX, sl RAM jPort for cutput

AL, CH sOutput high

DX, AL 5 oorder byte

AL, CL

DX, AL 3  thern low order
sRestore interrupt status

o

;A e a
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pmmmmmm=mTL BYT_IN: Inputs orne byte from a specified location
iv transporter memory

Irput: BX=Transporter memory location
Output: AL=Ryte retuwrned

Register DX not preserved

.
3
.
k)
.
H
-
i
.
5
H
.
3
.
3

T

nazc L_BYT_IN PROC NEAR
STATUS ;Disable interrupts
aazc  9c + FUSHF
aazn  FA + CL.I
pasE 8r C3 MoV X, BX 15et up transporter
naza ES aadeg R CAL.L TL_SET_CTR H location counter
MAZE BA B4R LNV DX, $RdRAMI sFPort to read from (it increments)
aa3e  EC IN AL, DX ;Get the byte
RESTORE sRestore interrupt status
as7 9D + POPF
mazs  C3 RET 3 and exit
a9 TL_BYT_IN ENDRF
3
Kl
g mmmmmmm | ~WRD- TN 2 Inputs orne word from a specified location in !
H transporter memory |
H i
k)
H Same as TL-BYT—IN except AX=Word retuwrned 1
3 i
k)
azEa TL_WRD_IN PROC NEAR
STATUS sDisable interrupts
Bazs  9c + PUSHF
Bazn FA + CLI
DAZR  E8 a2t R CAL.L. TL_BYT__IN sGet high order byte
aazE 80 Ea Mov AH, AL. ;3 and set it high
ma4qn  EC IN Al., DX sNow low orvder
RESTORE sRestore interrupt status
a4l 9D + POPF
a4 C3 RET
43 TL_WRD_IN  ENDP
5
§ e et e e 5 5 0 e e e et o e o e e
j=mm=m==TL-DO-CMND: Initiates transporter command and waits for result |
H code to change indicating command comnpletior. |
3 |
2
3 Input: BX=Transporter adddress of result code |
H CX=Transporter address of CCRE i
3 |
%
H Returns: AL=Result code value |
H AH=@ |
H |
3 Registers CX, DX not preserved. |
H !
%
D43 TL_DOD_CMND  PROC  NEAR
STATUS sDisable interrrupts
apases 9o + PUSHF

- e »
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44 FA + CLI
QR4S  BE O3 ’ MOV AX, EX
Q47  ES g R CALL. T._SET_CTR
nasy RA FF MOV AL, $T+5U
ALl BA O MZ4R MoV DX, $WrRAM
s EE ouT DX, AL
%
ASH I E4 XOR AH, AH
REs ES pave R CALL. Strbl
QREE 8A ES Moy AH, CH
MAST B8 a7E R CALL. StrbC
BRASA 8A E1L MoV AH, CL.
PASC  ES 2276 R CAlL.i. StrbC
1
RS B8R C3 Mov AX, BX
el ES aag R CALL. TL_SET_CTR
mAE4 BA MZ49 MoV DX, $RdRAM
nae7 33 Ca XOR AX, AX
maes BRI TFFF MoOw CX, $MaxDly
et EC 5&9&5: M Al., DX
BaeD 3C FF e Al., TrSU
AEF 7S nE JNE DoResl
a7l EL F9 LOOPE DoRes
ki
wa7E  EC DoResls IN AL, DX
RESTORE
RQiA74 9D + POPF
a7E C3 RET
i
i
H command byte
4
A7E RBA A48 StyvbC: MOV DX, $RcdStat
na7E EC StybCrs TN AL., DX
@a7Ta A8 Bl TEST AL, ¥TRedy
na7e T4 FR JZ StrbCr
ATE  BA 4 MOV AL, AH
2B RBA 2249 MOV DX, $WrSthe
ABE  EE nuT DX, AL.
mans 3 RET
4
AT TL_DO_CHMND ENDR
i
i
gmmmmmmmTL~DTA-0UT:  Outputs
k]
3 Tmput: DS:EI
3 SX =
3 BX =
i
5 Retuwrns s Norne
3 Registers AX,

et ocournter to point to
result code
Initialize result

code value

il

[CLIRY T RE T RREE

sHigh byte of command location
is always zero for this board

Other bytes are
then oubtput to
start the operation

ABE SEE W3E «BE

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

sz s

jDom? t wait forever

sget result (no obtr increment)
sHeep testing until it

i charnges from initial value
3 o time vuns outb

s Then read again to be sure
sRestore intervupt status

3 and exit

Subroutine internal to TL_DO_CHMND which outputs
whev transporter is ready to receive

sFort to oread ready status
sGet status byte and

;7 test flag until

3 transporter ready

s Then output

5 the command byte

data from memory to tramsporter board

= memory lacation of first byte
Number of bytes
Transporter address for data

81, CX, DX not preserved

i
i
i
|
i
i
i
i
i
i
i
i
i
i
|
i
|
i
I
i
!
|
I
i
i
i
|
|
H
i
i
|
i
|
i
i
i
i
i
H
i
i
H
H
i
]
i
|
i
i
i
i
i
i
i
i
|
!
i
!
|
i
i
i
|
i
i
i

- ., .
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“
ki

st TL_DTA_OUT PFROC  NEAR
AR 3 1@ JCXZ Dtal sJust exit if count is zewro
STATUS sDisable interrupts
masy  ac + FUSHF
QAass  FR + CLI
1
AED B8R C3 MOV AX, BX sSetup transporter
AeR  ES vagd R CAL.L. TL._SET_CTR 5 location counter
2A8E RO AZ4R MOV DX, $lrRAM sPort for data outpuat
masiL Fo CLD ;Data addresses increment
9
ma9E Ac DtalUas: LODSE ;Get cwrerent byte
a9s  EE ouT DX, AL s8tore it and go
@294 EZ FC L.OOR Dt alUa 5 back to get rnext
k]
RESTORE sRestore interrupt status
nasE 90 + PORF
a7 03 Dtal: RET 3 and exit when no more
el TL_DTA_OUT ENDR

94448 crtes 400t Sniet S4145 4utse oomen Seemy Sitea Gites Sedse S0LNS 10408 Weabi Shids PR3 S4se Uinti Shere 40S4% SOSS0 WSS S6SS Wess HASS Svset SHYEY SsaNS S4Nes Sabew S00R $0008 BiCH Seete S Seres SIRSS cevie Hiesh Sesde MRS PSSR LALNS S4SRS Setws PHLFS SEbeR LASRE Shere Sesen SSRSR beee VPSS 46S0N FREde SHAMS Sesse Seeet Sesse Urers SHRLS Hides Sesen Seess seeee Seent Seets SHes Seete Senee seese

msmmmmmams | ~DTA-TN Inputs data fFrom transporter board to memory

!

H |
3 Input: ES5:DI = Memory location of first byte !
5 C¥X = Number of bytes |
3 BX = Transporter address of data !
3 i
9
H Returns: None |
3 |
3
B Registers AX, DI, CX, DX rot preserved |
3 {
4

et TL_DTA_IN PROC NEAR

nans EI 1@ JOKZ Dtal s Just exit if count is zero

STATUS sDisable interrupts

masn 90 + PUSHF

ABE FA + CLI
3

nanc 8 C3 MOV AXxX, BX ;Setup transporiter

RA9E E8 angan R CALL. TL_BET_CTR 3 location counter

oanl  BA 248 mov DX, $RdRAMI sPort to read and incorement trans addr

R4 FC CLD sMemnory addresses also inerement
3

manE EC DtaliMa: IN AL, DX sBet cwrrent byte

naneE AR STOSRE ;8tash into memory

wan7  EE FC LOoOR DTalna 3 and go back for next
3

RESTORE jRestore interrupt status

2BA9 9D + FORF

R C3 Dtals RET 3 and exit when no more

ZAAR TL_DTA_IN ENDR

k3
3 RN BT K I T KKK I T I A0 I 0 0 300 I T B I e 0
sModule name:  Setup To Receive (TL-SET-RECV) |

3 |

-

- o

-
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AARE

DARE
v yaird
naRs
QABS
[Fdri =

B

S
B@

56

3K

alr

magE E 2@

..'..

e

sVersion: &

. B

iLast Update: 5 Jarnuary 1984

i

Furnetiors:

Fyocaedure:

Called by:

'RmutinEQ [}
Tviput ¢
(DS)

Output:

Ervror proce

Written by:

Updates: 1

L_SET_RECV

85w 33 BT B3 WB3  MBE ASC WIE GGF 3T ASE  4ET MIE WER ABE B3 aBR  wAE o83 a8 aZZ wFE oSN WSE o8I oBF A3E \R¥ oMD  aBE 3% B8 aE3 ABD WBE 23 SRE #5 WER EZ 8B <IE BB BT %

TRAC
CmE
JNE
FLISH
MoV
PUSH

The Setup To Receive routine is called by any TLD routine
to prepare to receive a command o ML message. The call
parameters are the offset of the T8T entry amd an ORB
location if a response is solicited. If there is an ORR
its location is recorded in the TET entrys; if there is no
ORE, a maximum size retry count is recorded instead of the
ORE locaticn.

If transporter memory shows a previous setup has not been
cancelled, no action is taken and anm irnvalid indication is
returned. The irnvalid indication is also retuwrned if the
command carmmot be executed.

The TL-8ET-RTRY entry point is called by any routine to
request a retry of command execution. It is also used to
raetry a transmission. The TL-SET-TORN entry does the
actual work of executing the command, and is also use by
TL—-8ET-SEND to carry out the message transmission

PFrogram Logic Descoription, Section 2.6
TL—-DE-CRE, TL-INIT-TLD, TL-RCV-ICS,
TL~FETCH-L.C, TL-RTN-RSL.T, TL-S5SEND-NLM,
LEC-RECV-8RVR, TL-SET-8END

lled: TiL-DO-CMND

(51) = Offset TST entry
(ALY = $True if URR present
s (BX) = Location of the ORRB
(ALY = $True if successful
$False if rot successful o invalid
(AL.) = Retuwrn code from transporter

dures: None
R.B. Talmadpge, Computer Technology Ltd

. Retry entry TL-SET-RTRY added 22 Dec 1983

FROC NEAR

E S:TL-SET-RECV
BYTE FPTR EC. Treoe, $True
?PDADD
X
AL, &
51

|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
!
i
[
|
i
i
i
!
1
|
i
l
|
|
|
|
i
!
|
|
|
|
|
|
|
|
|
|

(2T L LTI ELLELTI LTI L L L LTS LS LS LT L L L L LIRSS L E L LR EEE RS RS LR L kA kg

e T T B R B
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aaRe  RE 22A8 R + MoV 81, 0OFFSET 2?7021
QART  ES Qi + CALL. EM_TRACE
aaRc  S5E + POk 51
ZARD S8 + FOR AX
A2RE ER @21 9@ + JME NEAR PTR ??2@20102
Ay + PC_CODE ENDS
NAAG + PC_DATA SEGMENT PUBRLIC *DATA?
iV S T2 S 1Y/ + 2?@31 LRE {, OFFSET ?7Q@23 - OFFSET 7?7222z
AAA9  @aD +
ZARE 53 320 354 4C 2D 53 + 2?7022 DR "S:TL~-SET-RECV"
AR7 + PC_DATA ENDS
waci + PC_CODE SEGMENT PURLIC *CODE?
2ac + 770 LAREL MNEAR
aaci B8R &4 al Moy AH, [8I1.TT_ST sFPick up current result
mac4s Al FC FF CmE AH, $Tr5U sGo to exit if previous
nAac7 T4 S JE SETxst 3 setup not yet
acs /Al FC FE CHE AH, $Tr58 5 cancelled and
BAace 75 2a JNE TL_SET_TORN 3 no message received
QatE B2 @l SETxst: MOV AL, $False sAssume condition invalid
Qapy 8a 3C 2 CME [SI1. PN, $True sIt’s OK, however,
mans 74 A JE SETxsw 3 if v ORB in use
AADS  Ba 2 MOV AL, $True

k]
AT SETxsu  LAREL NEAR

4

TRACE X:TL-BET-RECV

aAaD7  BY 3E 2R £ 2 + CME BYTE PTR EC. Tree, $True
nabpe 7S oarF + JME PRMNDL
QADE S + FUSH AX
ADE  R@ AR + MOV AL, &
el 56 + PUSH S1
AEE  BE @2@R7 R + MOV SI,0FFSET 270025
MRAES B8 aad E + CALL. EM_TRACE
QIAESs 5B + POP 851
BaES 58 + FOR AX
UAEA  ER @1 9 + JMFP NEAR PTR 2?7?2024
AED + PC_CODE ENDS
TAR7 + BC_DATA SEGMENT PURL.IC *DATAH?
RART  BR 4 PHARRE LRE (G OFFSET ?720007 —~ QFFSET 2700067
wAaRs an +
RAaEs S8 3R 54 40 8D 893 + e DR "X TL-SET-RECV"
BACE + PC_DATA ENDS
BAED + PC_CODE SEGMENT PUBRLIC 'CODE?
HAED + P04 LABEL NEAR

K
paph C3 RET sRetwrn to caller

i

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

evce smssa S4vss caces sosan Sense sved. sesee S4TOy Seers s Seacn SrERS Svass Smase 44048 LS Seoes SHERY SHeH SS4RS 008 Srese SHAFE Srion G4EES Gvent $000m SHInE £HS0O 60068 S440D PCIAS PEGD G4SI4 SVPRS SUS00 S4RSS Seen AEEAD SVess S4I04 Semse Seess Sesme S0000 SHSKD Eided Sanie NeeS SSH S1erE S6SS CHSRS 1990 SeSFe SHd SHRAD S840 Tate Are3 S004s SLRLR e SO Seses SeTes el Serew sceet canis

B2 % g2 3w

82 nms



Orb, $MaxRty

—
i
fu
34]

sCaptuwre ORRB indicator
jAssume o ORRE

Skip OREB setup
if wot present
Save full address
if it is present

AZE S8 R W33

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

;B8ave registers used
3 by transporiter routine

Fetch transporter addresses
result record and CCR,
record passage in T8T

Execute the command

-2

w32 35 .us

;Save result code
sRAssume command execubed
jReset rebtuarn

3 code if not

jRestore registers
3 and exit

{, OFFSET ?7?700aB - OFFSET ?2002R)>

The IBM Persornal Computer MACRD Assembler 21-14-84 FAGE
DI TL_SET_TOPN  LAREL  NEAR
DREE 88 04 ’ MOV [SI1.FN, AL
aFa Ce 44 1@ 1@ MoV BYTE PTR [SI1.7T
4
naF4  3C D (W AL, $True
RaFe 75 26 JNE TL_SET_RTRY
DAFR 8% SC 1 MOV [SI1.TT_Orb, BX
R2FR  BC SC 12 May [SI1.TT _Orbs, DS
i
k]
5 This
3
3
7
QAFE TL_SET_RTRY LAREL NEAR
HAFE 53 FLUSH BX
maFF 51 FUSH (94
Zipa 52 PUSH DX
k)
alal  BR SC 26 MoV EX, [811.RR
Zias B8R 40 24 Moy CX, [811.CCE
aia7  C6 44 ol FF MoV [SIT.TT_ST, $Tr8U
ik E8 2243 R CALL TL._DO_CMND
DigE B8R E® Moy AH, AL
aiia  RE Q@ MOV AL, $True
alig 8’ FC FF CmE AH, $TrSU
2i1s 75 as JNE SBNxit
w117 B@ 2l MOV AL, $False
k]
7119 5A SNxit: PROP DX
a11ia 59 FOpP CX
ZiliRp SR FOP BX
9
TRACE E/E+8: TL-SET-XXXX
711 8@ 3IE D@RE E QR + CME BYTE PTR EC. Treoe, $True
nlzy 75 aF + JNE P2DQDE
Z21E3 S + PUSH AX
VAR =1 B v Y] + MoV AL, #
alEEe 56 + FUSH 81
ai127 BE @aCe R + MoV 81, 0FFSET 770229
@iz E8 @ B + CAL.L. EM_TRACE
BLED  S5E + FOR 81
2izE 58 + FOR AX
wlErF  ER a1l 299 + JMP NEAR PTR 2??220028
ZiEs + RC_CODE ENDS
nace + PC_DATA SEGMENT PURLIC *DATA?
aCeE g + P33 LRRB
wac7 1l +
DACHs 45 ZF 4% 2R 53 3A + 02300 DE "E/E+S: TL-8ET-XXXX"
12aD + PC_DATA ENDS
3 + PC_CODE SEGMENT PURLIC *CODE?
13z + 27008 LABEL NEAR

_“ a =~
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i

ni3z .3 RET
3

Bi1E3 TL_SET_RECV ENDP
5
3 F I RN e T I I I TN H I TN I I I K I I I K I I BN I I NN
sModule name: Send Message (TL-SET-S8END) |
H |
4
sVersion: 2.8 ]
3 |
9
;last Update: 22 December 1983 |
H |
9
sFunction:  The Send Message routine is called by any TLD routine to 1
H sernd a message of any kind to ancther machine. The call |
H parameters are the offset of the TST entry and an ORE |
H location if a wait for completion is required. If there !
H is an OREB its location is recorded in the TS8T enmtrys; if 1
H there is no OREB, a maximum size retry count is recorded |
H instead of the ORB location. I
3 i
3
3 The actual work of the routine is done by the TL-SET-TOPN |
H execution sequence of TL-SET-SEND. |
3 [
%
sProcedure: Program Logic Description, Section 2.6.1 |
5 1
9
;Called by: TL-DO-CRGA, TL~INIT-TLD, TL-~-RCV-~ICS, i
H TL-FETCH-LEZ, TL-RTM-RSLT, TL-SEND-NLM, 1
H L.C~-RECY-SRVR |
3 |
3
s Routines called: TL~-DO-CMND |
3 |
9
s Inputs (851) = Offset TST entry |
H (ALY = $True if ORR present 1
H (DS) : (BX) = Location of the ORE 1
H |
s0utput: (ALY = $True if successful |
H $False if not successfual 1
H {(AH) = Retuwrn code from transporter |
3 i
4
sErroy procedures: None I
H i
2
jWritten by: R.B. Talmadge, Computer Techrnology Ltd |
3 |
L
sUpdates: None. |
3 |
k]
IR T I IR Ry Y T I ST Ay T
§

A133 TL_SET_SEND FROC NEAR
5

TRACE S: TL~SET~SEND

B133 8@ 3E Q2R E 2@ * CME BYTE PTR EC. Treoe, $True

Bi3a 73 aF + JNE QA0

BL3EIA S5 + PUSH AX

Qi3R R 2@ + MOV Al @

Bi3n 56 + PUSH 51
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213E  RE 22D2 R + MOV SI1,0FFSET ?722aD

Dilal E8 anad E + CAL.L EM_TRACE

2144 5E + PO 51

nL4S 58 + PoP AX

B146 EB 2l 212 + JME NEAR PTR 2?7?0200

0149 + PC_CODE ENDS

2ans + PC_DATA SEGMENT PURLIC *DATA?

2aDe A + ?27?2022D LRB {, OFFSET ?72@2F - OFFSET 7?720QE>

aDA AaD +

2ADR 853 3A 54 4C 2D 53 + ?70@aE DR "G TL-SET-SEND®

22E8 + PC_DATA ENDS

w49 + RC_CODE SEGMENT PURLIC *CODE®

1493 + ?2700aC  LABEL NEAR
L]

7149 ER A3 JME TL_SET_TOFN ;That was easy
k]

A14R TL_SET_SEND ENDF

5
5 WK I I A I A I I NI I I He A I K I K eI He I I He I I I He I I I I N W I I I I I A I I K I A W 6K N KN

sModule name:  Timeout Setup (TL-SET-TIME) |
Version: 2.9
Last Update: 5 Jaruary 1984

Function: The Timeout Setup rowtine 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 anm ORB, and a network address.
The expiration time is calculated from the value in field
RE. OF 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.

SHE MIE LB 28 EZ W83 X3

Procedure: Program Logic Desceriptiorn, Section 2.6.1
Called by: TL-FETCH-LC

Routines called: TL~-DO-CWIND, TL-BYT-0OUT, DM-ERR-LOG
Input: (81

(AL)
(DG) : (BX)

Offset TST entry
NAD of machine expected to send message
Location of the OREB

i

Output: Nizre

WBE B B MEB S35 W88 B3 AXE AR WEE W3 MEE T8 W83 WAE MRE 43¢ WX8 W88 W%

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

i
i
i
|
1
1
1
|
|
I
|
1
|
i
i
|
i
1
|
1
|
i
|
!
|
1
|
i
i
1
1
i
Updates: Nonme i
i
*

3
3
§
sWrittern by: R.B. Talmadge, Computer Technology Ltd
]
3
H
3

HEERAEERREREXEREREXEREERERERERUXEEERRER AR EEREXERERRE XXX EREREAXRAEREXER
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k)
214p TL_SET_TIME PROC NERAR

1

TRACE S:TL-SET-TIME

Ai4R BQ 3ZE 2R E Q2 + CMP BYTE PTR EC. Trce, $True
ailsa 7S aF + JNE 22PRA1D
LSz S50 + PUSH AX
@153 RO @ + mMov AL, &
2155 56 + FUSH SI
2156  RBE 22ES8 R + MoV 51, 0FFSET ?7@@a11l
7159 ES padn E + CALL. EM_TRACE
aisc  SE + FOP SI
nisn S8 + FOF AX
B1lSE ER @1 9@ + JMP NEAR PTR ?72@212
aiel + PC_CODE ENDS
naea + PC_DATA SEGMENT FPURLIC *DATA?
ralvi L= = S Vi) + 2?7?7211 LRE {(,OFFSET 2?7?2013 - OFFSET ??2@12)
AES  aD +
AREA 53 3A 34 40 2D 53 + 7041z DR "SeTL-SET-TIME"
naF7 + PRC_DATA ENDS
niel + PC_CODE SEGMENT PUBLIC *CODE?
Bigl + ??2@1a  LAREL NEAR
k]
piel 8@ 3C ad CHMF [SIJ1.PN, $True sJust exit if the
niles 74 @1 JE THMEs®t s messape has already
ales C3. RET 3  beern received
9
Bie7 8@ 3E @34 R DG TMEst: CMP VarOF. PN, $True 3If a timing loop is
RaLet 75 QE JNE TMEok 3 already in progress
BleE C& a4 @l MOV [SI1.PN, $False 3 treat the request
L7y Ce a7 a3 MoV [CBX1.0C, $0Rttn 3 as if it timed out
3
LOG SMNDAS sThen log an ervor
274 5B + PUSsH AX
Q17s RO 2R + MoV AL, $MND23
Q177 E8 aaaa E + CALL. DM_ERR_LOG
al7a 58 + POP AX
mi7r  C3 RET ;. and return to the caller
%
: If the loop can be started, store the current time in field
H TT.ORE of the VarOR TST entry, save ORB offset, tuwrn on
H timing flag, and start off the first echo command
3
a17Cc  S1 TMEok:s PUSH CX sS8ave working registers
aL7p S FUSH DX
BI7E Az 2296 R MoV Var0P. SK, AL sBave NAD
k]
DISARLE sMask of f transporter
ziai  BC + PUSHF
7188 FA + CLI
7ias S + PUSH AX
ui84  E4 21 + IN Al., $F8Zopl
aiee  ac as + OR Al., $F8=EML.
nies Ee 21 + ouT sRASapl, AL
nign 58 “+ FOF AX

]

-~ & -
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218k

n18ac
71 8E
7192
195
7199
ai9c
2i9F

QaiAs
aiA3
A1A4
BlAS
nLA7
niA9
210
alAc

71iAD
21RE
21l
ZiB4
21R7

ZiRA
21RB0C
i1BF
2ice
a1C4

@aiC7
2a1CR
@1CE
ZiD1
Z%1lD4
2iDS
u1D6

2in7
@1.De
RA1DE
@1DF
DiEl
DlEs
DIES
nles
21ES
ZiERA
21ED
QAF7

27
QIAF 8

a3

3D

B4
CcD

Ce
89
BE
a3
a3

Elw
FA
50
E4
24
EE
58
9D

o
PP

an
8r
an
£8

Bl
88
8k
an
E8

Ce&
ag
8r
E8
15
S9A
59

aa
75
S
B
56
BE
E8
SE
58

ER

ralvi]
7o

45

=20

=l

e na394 R Qa
36 MA9E R
24 R

4C 1@

54 1z

1
FA

ey

4C oz
SC a4
SF 24
naae R

iz
4C @3
aC a4
1F
2ae R

44 1 FF

4C D4
=5C 26

2aas R

3E 2R E 2@
aF

a7
2AF7 R
g E

71 92

+ 4

R

I I

13

ety

-

-z

PC_CODE
FC_DATA
220015

PPAALE

FOFF
TIME
MOV
INT

aly
MOV
MOV
MOV
MOV
ENABLE
FUSHF
CLI
PUSH
IN
AND
ouT
POR
FOFF

FUSH
MOV
MOV
LERA
CALL

MoV
MOV
MOV
LER
CALL.

MOV
MOV
MOV
CALL
FOF
FOR
FOF

TRACE

FAGE

AH, 2CH

21H
Var0P. PN, $True
Var(F. Dsz, 81
81, 0OFFSET VarOpP
[SI1.TT_Orb,CX
[(SI1.TT_Orbs, DX

AX
AL, $F82opl
AL, $F8cenb
$FB82cpl, AL
AX

BX

CL, [SI1.8K
BX, [S11.CCH
EX, [BX1.Sack
TL_BYT_OUT

CL, $Echo
(S11.77_0P, CL
BX, [SI1.CCE

EX, [BX1.CC_Cmnd
TL_RBYT_OUT

[SI1.TT_ST, $Tr8U

CX, [SI1.CCR
BX, [SI1.RR
TL_DO_CMND
BX

DX

CX

E:TL-8SET-TIME

1-26

1

;Get the current time

s8et timing loop flag
sSave T8T entry of fset
sNow point to VarOR TST
;Save the :

;3 cwrrent time
sRestore transporter

sFetch NAD

;Calculate transporter
address and send
NAD to memory

XS 3

sNow make sure there
H is an Echo command
3 in the TST entry

s and in the CCR

;8et TST status
36 do the first Echo

sRestore registers

CME BYTE RPTR EC. Trce, $True

JNE
PUSH
MOV
FUSH
MoV
CALL
FOR
FOF

290014
AX
aL, @
SI

SI,0FFSET 270213

EM_TRACE
51
AX

JMEP NEAR PTR 2?7214

ENDS

SEGMENT FURLIC *DATA?
¢, OFFSET 272217 — OFFSET 770216

L.RE

DE

"ErTL-SET-TIME"Y
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2126 + PC_DATA ENDS
B1ED + PC_CODE SEGWMENT PURL.IC *CODE?
21iED + P14 LABEL NEAR
i
RIED C3 RET jReturn 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 ORER completicon flag is set accoredingly, and

the receive is cancelled. If time remains, another Echo is issued.

A1EE L_INT_TIME LARBEL NEAR

2 = w3 w£s ez EE aE wax e

TRACE S:TL-INT-TIME

R1IEE 8@ 3E 2R E b + CMP RYTE PTR EC. Trce, $True
alF3E 75 aF + JNE 20018
RLIFS S + PUSH AX
ZirFe RO 22 + MoV Al., 1A
aiFs 56 + PUSH S1
@iF9 BE @126 R + MOV SI,0FFSET ?270@19
RiIFC  ES8 aaaa E + CALL EM_TRACE
BiFF  SE + FOP 81
ZEan 58 + PO AX
aEal ER @1 2@ + JMP NEAR FTR 272218
a2n4 + PC_CODE ENDS
a6 + PC_DATA SEGMENT PUBRLIC *DATA?
Rniae pa + 720213 LRR {, OFFSET ??20@1R - OFFSET 7?7218}
@ia7 @b +
@las 53 3A 54 40 2D 49 + 270310 DR "SeTL~INT-TIME"Y
@115 + RC_DATA ENDS
aEng + PC_CODE SEGMENT PUBLIC *CODE?
HEn4L + 270018 LABEL NEAR
9 ,
azn4g 8 3C 2 Cme [ST1.FPN, $True 3IF flag is true,
=7 74 21 JE TIMlp 3y go process timing loop
nzes3 C3 RET sExit if v fiming loop
mEen B 70 a3 e %IMlp: CMP [SI1.TT_OP, $Echo sComtivnue if last
e 74 @l JE TIMlpp 3 command was Echo
Q1 3 RET sExit if rneot
k]
o211 ak 7C an TIMlpp: MOV DI, [SI1.Dsz ;Fetch Receive T8T entry of fset
2214 B8R SD 1@ Moy BX, [DI1.TT_Orb jsFetch location ORB
az17  3C Co CME AL, $TrEA sEcho ot acknowledged
2219 74 2D JE TIMlpa ;3 is the same as timeout
9
3 If timeout occurs, the timing loop is ended, an End Receive is
H issued for the socket, and the ORB completicon code is set
9
iR C& 24 21 TIMout: MOV [SIJ1.PN, #False 3Turn of F timing
BElE CeE a5 @l TIMoux: MOV [DIT. PN, $False jTurn of F reception
Uikt Ce a7 a3 MoV CBEX1.CC, $0Ptto  38et timeout into ORR
?
aEz4a BA 4D B4 Moy Cl, [DIJ. Sock jFeteh receive socket riumber

-

- a =



here to do either the End Receive or Echo command

Calculate transporter
address and sewnd
soacket to CCR

85 w3 X2

sNow insert the End
: Receive in the T8T
3 and intco the CCR

;Set TST status
360 do the command

; Ret urn

If the Echo was ackrnowledged, test for timeout

sMask of f transporter

;Get curvent time

If houwrs value of previous
not equal to current
increment current minutes
field by 1 haour

Isalate mirutes fields

WEE B 22 R amm

sCL has minutes difference

sleclate seconds value
3 of previous btime

slesolate seconds value
;3 of cuwrrent time
;Seconds difference in DX
C

ompute total

3
3 difference in
3 seconds

;Restore transporter

The IBM Personal Computer MACRDO Assembler 21-14-84 PAGE
aze7 B8R 7T 24 MoV DI, [S1I1.CCR
pEEA 8D 5D 24 LEA BX, [DI].Sock
ZEED ES @B R CAL.L TL_BYT_OUT

K
mE3a Bl 1@ MoV CL., $EvndRev
32 88 4C a3 MOV CS11.7TT_OR, CL.
nz35 8D 1D LERA BX, [DI1.CC_Crnd
RE37  E8 22k R CALL TL_BYT_0OUT

k]

3 Reenter

H and thern return to the intervupt driver

k)

23 C& 44 21 FF TIMxits: MOV [SIJ.TT_ST, $Tr&U
BEIE 8RB 40 04 MoV CX, [S1I1.CCR
a4l BR SC 26 MoV BX, [SI1.RR
nz44  EB 2243 CALL. Tl._DO_CMND
az47  C3 RET

3

§

k]
2248 TIMlp2: DISAERLE
B4 9C + FUSHF
a243  FA + CLI
a4 58 + PUSH AX
4B E4 21 + IN AL, $FB8zopl
4D BC 2SS + OR AL, $F8ZEML
nE4F  E6 21 + ouT $#FB8&opl, AL
nE51 58 + POR AX
pEsSE 9D + PORF

TIME

2E53 B4 2C + MoV AH, ZCH
255 CD 21 + INT Z1H
nE57 B8R 44 1@ MOV AX, [ST1.TT_Orb
ZESA 3A ES CHe AH, CH
pEEt 74 B3 JE TIMlpl
ZESE a8y C1 30 ADD CL, &2
el 32 E4 TiMipl: XOR AH, AH
uee3 38 ED X0OR CH, CH
eEes 2R C8 SUR CX, AX

2
GEe?7 B8R 44 12 MOV AX, L8I1.TT_Orbs
BEeA BE C4 XCHG AL., AH
et 38 E4 XOR AH, AH
BEeE B6 D6 XCHG DL., DH
aE7a 32 F6 XOR DH, DH
As7E ER D2 sSUB DX, AX

ki
BE74 B 3C MoV AL, 612
276 F& E1l MU CL.
nE78 B3 D ADD DX, AX
nE7a 32 E4 X0OR AH, AH

9

ENARLE

@27C  9C + PUSHF
27D FA + CLI
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gE7E S0 + FUSH Ax
E7F E4 21 + IN AL, $FB8Zopl
aeer 24 FA + AND AL, $F8Zenb
283 E6 =1 + ouT $PB2opl, AL
nEes 58 + FOoP AX
zzae 9D + EORE
=87 8A 47 @l MoV AL, CBX1. OF sCompare differernce
2EB8A 3B DR CE DX, AX 5 with pericd requested
28C YD 8D JGE TIMout sTimeout if rnot less
5
BE8E  ER AA JME TIMxit sRedo Echo if less
3
2= TL_SET_TIME ENDR
3
B KK I I I I I T I I TN I I NI T I NI I TN NN
sModule name: Retuwrn Command Result (TL-RTN-RSLT) |
H ]
4
sVersion: Z.0@ |
3 1
k]
sbast Update: 4 January 1983 i
3 |
k)
sFunction:  The Retwrrn Command Result routine is called by the |
H Command Interpreter to return the result of a command |
3 to the requesting machine. TL-RTN-RELT returns the data |
H from the locaticn specified by the ORB, and also sends i
3 the cwrvent value of the disk status in field RGE.DSEC |
H |
ki
sProcedure:  Program Logic Descoription, Section 2.6.2 |
3 |
9
sCalled By: CI-MAIN |
3 !
ki
sRoutines called: TL-SET-SEND, TL-WRD-0OUT, TL-BYT-QUT I
3 TL-DTA-OUT, LC-RTN-RSLT !
3 i
k)
tInpukt: DE:(SI) = Location of the ORE i
H |
%
sOutput: Completion code retuwrned in ORE |
3 1
4
sError procedures:  None |
- I
K
iWritten by: R.B. Talmadge, Computer Technology Ltd 1
H !
¥
sUpdates:  None |
H I
k]
Ry e s T R I I Y I IR P RS IR I R Y T
5
222 TL_RTN_RSLT PROC NEAR
5
TRACE S:TL-RTN-RSLT
BE9@ 8 ZE 22AEB E Q) + CMP BYTE PTR EC. Trce, $True
BE9s 75 aF + JNE 2?0010
nE97  Sh + PUSH AX
nEss R@a D2 + Moy AL, &
zes9n 856 + PUSH 851
ZE9p  BE @113 R + MOV S1I,0FFSET ?720@01D

- a a
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ZEZ9E E8 2w E + CALL. EM_TRACE
2zAl SE + ROF SI
aEAz 58 + FOP AX
A2AE ER 21 9@ + JMP NEAR PTR ?27?70@21C
AEAE + PC_CODE ENDS
2115 + PC_DATA SEGMENT PUBLIC *DATA?
2ils a2 + ??20@21D LRR (,OFFSET ?7?@@1F - OFFSET ??2@1E>
7iie @D +
@117 353 3A 94 4C 2D S + ??70@Q1E DR "S:TL-RTN-RSLT"
2E + PC_DATA ENDS
BEAG + PC_CODE SEGMENT PUBLIC *CODE?
A6 + ?7021C  LABEL NEAR
3
2EAE  CE 24 FF Moy [81I1.CC, $0FPinp ;Derncote ?operation in progress’
A2A9 C6 44 2l 12 mov [SI1.0F, $MaxRty sOperation retry count
qzAD 57 FUSH DI sSave register
PEAE AR 3E a4 E MoV DI, RQA. Top sy and find top item in CRGQ
k]
H If the top item is not queved or is wot the current
8 command, exit with am ?invalid ORR? indicationm
2
nERE BA a5 Moy AL, [DIl.Use sFeteh Usage field and test flag bits
ZER4 24 Ca AND AL, $ROUseR+%ROUseE
aERE  3C Ci CmE AL, $ROUseR+$ROUseE
DERB 74 25 JE RSLolk 160 process if conditionsg ok
aERA SF FOF DI sIFf rot, restore register?
BERE  C& @4 a2 MOV [(8I1.CC, $0Ftrb 3 indicate terminatiom,
BERE  C3 RET 3 and exit

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

REBF F& 235 22 SLmb: TEST [DIY. Use, $ROUsel.

BECE 74 23 JZ RSLnlce sIF local, transfer to

22C4 ES andd E JME LC_RTN_RSLT 3 Local Command Send routine
4

22C7 Fe B35 1@ RSL.vlc: TEST [DI1. Use, $ROUsel

aEca 74 235 JZ RSLdo

et 9SF PO DI 3IF internal, set

2CD CE 24 MoV [S11.CC, $0Fcme 3 operation complete, no

mEdy C3 RET 5 error, and exit
4
5 If a the command is from ancther machine, set up the CCE
H and user control area for the message, move the data from
5 memory to the transporter, and execute the send cperation
2

azDl 53 RSLdo: PUSH BX 1Save Working Registers

m=pe 51 FUSH cX

BED3E S FUSH DX

2zD4 8RB 4D B2 MOV CX, EDI1. Len sReply length from CRO

BED7 3R 4C B2 CHP CX, [SI].8ze jCompare with length in

EDRA 7E a3 JLE RSLdol 3 OREB and take the

pEDC 8 4C as MoV CX, [B8I1.5ze 3 smaller of the values

BEDF 89 4C a2 RSLdol: MOV [SI1.Sze, CX sSave data length

-
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‘\
nEES 41 INC CX ;Add 1 for disk status ,
BZE3 8RR 1E 27z R mMov BX, TrmRFY. RR sCompute transporter ‘
DEE7 83 C3 d4 ADD EX, TYRPE RRKD 3  address control area
REEA ES 2alA R CALL TL_WRD_0OUT s Insert reply length ‘
?
ZEED  8A 2E 2l E Moy CL., RG. Dsc iFeteh disk status
2F1 8D SF a2 LERA BX, [(BEX1.Dstat sTransporter address status
aEF4  EB 2B R CALL TL_RBRYT_OUT s Insert disk status ¢
@EF7 BE 4C @S ; v ‘ W B, T Iy, e Tasageier
e = = - = = ' )
PEFA 8B 1E @274 R MoV BX, TrmRRY. Dt 1 jge transporter address data Ler— 6¥’ L. Datl ’ uﬁmm?fea
DEFE 56 FUSH SI MoV Cx, [sTy, Gt o "afAM
BEFF 8RB 74 24 Moy 85I, [SI1.RE_Data sMemory address of data Chie ) ' :
P30 EB 2285 R CALL TL_DTA_OUT sInsert data into transporter M_BWD DT 5 (ohdty § {
A3IDS  SE FOF 81
3 ,
2306 BA 4D @1 Moy CL, IDIJ1.NAD sFetch retwork address '
B33 AR 1E @72 R Mov BX, TrmRFY. CCR ;Compute tramsporter location
a3aD  aD SF 2B LEA EX, [BX1.Dhost 3 to place the address ,
a31a E8 Qe R CALL TL_RYT_0OUT st into COR {
%
7313 B8k DE MoV BX, 81 sORE offset to BX forr TL-BET-S5END
23215 R a2k Moy AX, $True sIndicate there is an ORRB 1
2318 BE 22eC R MOV 81,0FFSET TrmRRY jsFetch TST entry offset
B3lB  EB8 @133 R CALL TL_SET_SEND 3 and go do transmission '

Now restore registers and wait arcund until the completion flag

in the ORB changes, then exit. The flapg will be changed by the

TL=INT-RSLT routivne (see below), which is the interrupt service '
routine for socket B2 send, T8T entry TrmREY.

PrTERT Y T

% W2E 3B

n31E B8R F3 MoV SI, BX jRestore all registers {

a3z S5A FOF DX

aszzsL 59 FOF cX "

R3IzE SR FOF BX {

Bw3IE3  5F FOoF DI

324 E8 andd E CALL. T _INT_WAIT sCall the wait routine {
7

n3z7 8a 3C a7 CME [S11.CC, $0Ptcl jExit unless incorrvect

a3e 73 A JNE RSLdx 5 comtrol length failure ‘

g3z2C F& e aaal E B TEST RG. Dsc, $ROdse 3IF so, and if the disk

B331 74 B3 JZ RSL.dx 3 status shows evror,

@333 EB8 1393 R CALL TL_FETCH_LC 5 send result via Feteh LO ‘
k)

n336 RSLdx LABEL NEAR

; |

TRACE E: TL~RTN-RSLT

R336 8@ 3E Q2R E Q@ + CMIr BYTE PTR EC. Trce, $True

QB3R 75 aF + JNE aeg il <
N33 "] + FUSH AX

B33E  B@ 2 + MOV al.,a

A343 56 “+ PUSH S1

B341 BE @14 R + MoV 81, 0FFSET 7?7?0221

A344 E8 DG E + CALL EM_TRACE

B347 SE + POR 81

- e »
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B348 58 + FOR AX

349 ER @1 9@ “+ JMir NEAR PTR 2?70@2@

n340C + PC_CODE ENDS

n124 + PC_DATH SEGMENT PUBLIC *DATA?

alz4 Qi + 2321 LRRE {, OFFBET 2?7003 — OFFSET 720022

aiEs 2D +

dlze 45 3A 54 4C 2D 52 + s DR "Er TL-RTN~-RSLT"

RA133 + PC_DATA ENDS

B340 + PC_CODE SEGMENT PURLIC *CODE:®

A34C + ?P702a LAREL MEAR
3

n34C C3 RET 5 then exit
H
§ o e e e e o e o e e e e i 2 o e e e o o e e o e o e
3 The following routine is the TL-INT-RSLT interrupt service routine, |
3 which is arn integral part of the TL-RTN-RSLT routine (Section &.6.3) |
. i i, ., .
;

n34D TL_INT_RSLT LABEL RNEAR
§

TRACE SeTL-INT-RSLT

234D 82 ZE 2R E 2 + CMP BYTE PTR EC. Troe, $True
B352 79 aF + JNE TUPAE L
n354 5@ + PUSH X
3895 B Qi + Mov AL, 2
2357 56 + FUSH 51
D358 BE @133 R + MoV 81, 0FFSET ??@1as5
B3GR E8 apad E + CALL. EM_TRACE
B3SE  SE + FoP SI
B3IGF 58 + FOR AX
aieln ER A1 9@ + JME NEAR TR 220024
B363 + PC_CODE ENDS
a133 + PC_DATA SEGMENT PURBLIC *DATA?
133 a + ?7AMES LRE {, OFFSET 2?0227 - OFFSET ?7?70@26)
i34 @D +
B135 53 3R 54 40 2D 49 + PPQDEE DR "G TL—~INT-RSLTY
B4 + PC_DATA ENDS
n3ed + RPC_CODE SEGMENT PUBRLIC *CODE?
B363 + DL LAREL NEMAR
k]
0363 8@ 3C @@ CHF CSI1. PN, $True s There shouwld be an ORR
366 T4 28 JE RSL.okk
LOG EMNDRZE jlog an error and
niIes  Sa + FUSH AX
a36e9 BE 13 + MOV AL, SMNDE
23R  E8 2an E + CALL. DM_ERR_L.OG
a36E 58 + FOP AX
BIEF €3 RET 3 exit if no ORR
k]
a37a BB SC 1@ RSLokk: MOV BX, [(SI1.TT_Orb sFetch ORR locatiocr from TST entry
W373 AL B8’ TEST Al., $TrNG
n3I7TH 75 Q4 JNZ R&L.vg j8et completion code and
az77 06 @7 MoV [BX1.CC, $0Fcvie 3 exit if successful
DE7A 3 RET 3 completion

xy

- = =
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RA37E
A37D
a37F
aE82

2383
M38E&
7388
238k

238c
n38F

R3I93 B8R 3E DADE E Q2

S0
75
Ce
C3

FE
75
ce
C3

EBE

E8
C3

83
@4
a7 @7

4F @l

4
77 a5

el R
P2FE R

2398 79 @F

739A

S

+ 4+

RSLg e

3
RSLrngl:

K
RSLrty:

CME
INE
MOV
RET

DEC
JNZ
MoV
RET

MoV
CAL.L.
RET

A, $TrCL H
RSLngl H
CBX1.CC, $0Ptecl g

3

[EX1.O0R
RSLyvty

SI,0FFSET TrmRPY 3Fetch T8T entry of fset
and o do transmission

TL_SET_RTRY ;

£
)

If receive socket

has different control
length, terminate
with that indicatbtion

do

sDecrement the retry count
;5 and retry btranmsmissionm

CBX1.CC, $0FPtng sIndicate transporter didn’t
3

its thing and exit

jReturn to driver

9
TL_RTN_RSLT ENDR

y

1f rnot

ser

R I T T Y Yy R T TR Y Y IS TR R Y
sModule vname: Feteh Lowng Command (TL-FETCH-LC)

]

sVersion: &

1

.12

shast Update: 4 Jarnuary 1983

k)

sFunction:

Called

Iviputs:

Output:

i

8 ABR W3 X3 WEE AET BN EE ST NS ER X8 oED BT B8 3B BT N8 B3 ANE «E8 %8 ~ES oUB 8%

Writbtern by:
u

pdates:

Procedures

By

Routines called:

(DS)

The Fetch Long Command routine is called by the Command

Interpreter to fetch the remainder of a long command.
TL-FETCH~L.C carries out the Disk Server protocol procedure
and retuwrns the data to the location specified by the

imput ORR.

Frogram Logic Description, Section 2.6.1

CI-MAIN

TL-SET-8END, TL-SET-RECVY,

TL-BYT-0OUT, TL-~WRD-0OUT, TL-BYT-IN,
TL~WRD-IN, LC—-FETCH-LC, TL-FETCH~IC

1 (8I) = Location aof the ORB

Completion code retuwrned in ORRB

o procedures: None

R. B. Talmadge, Computer Techrnology Ltd

Monme

3
TL_FETCH_LC PROC NEAR

]

TRACE S8:TL~-FETCH~L.C
CMP BYTE PTR EC. Trce, $True

JNE

FUSH

el beg )
AX

TL-SET-TIME,

1
1
|
|
|
|
1
i
|
|
!
|
|
|
i
i
!
|
|
i
!
l
[
|
i
|
!
!
!
i

ta At A E 2t L L L e AL L AL IR LIS LR L LIS ELE LS L L LT L L L LT L LT LS S
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39 R@ Q2 “+ MoV AL, &
a39D 56 + PUSH S1
B39E BE 2142 R + MoV $81, 0FFSET 2?7?0223
23A1 EB 2222 E + CALL EM_TRACE
nm3A4 SE + ROR Sl
B3RS 58 + POP AX
B3AE ER @21 9@ + JME NEAR PTR 2?7?2228
B3A9 + PC_CODE ENDS
al4s + PC_DATA SEGMENT FURLIC *DATA?
ai4z QR + 270229 LRE {, OFFSET ??70@22R -~ OFFSET ?7022R)
Bi43 @D +
Bl4a4 53 3A 34 4C 2D 46 + 2702A DR "S:TL~FETCH-L.C"
ais: + PC_DATA ENDS
B3A3 + PC_CODE SEGMENT PURLIC *CODE?
23A9 + 70228  LAREL NEAR
?
a3AY C& @4 FF mov [SI1.CC, $0FPinp :Dencte 'operation in progress’
B3AC C6 44 @l 1 mov [SI1.0F, $MaxRty sOperation retry count
aipR2 57 FUSH DI ;8ave register
23Rl 8RB 3E 2224 E MoV DI, RGE. Top 5 and find top item iv CRQ

B3RS
Bep7
B3B3
RERE
a3BD
AERE
B3C1

nace
BiECS
n3c7
B3C8

B3CE
M3CE
3D
B3ED1

A3D4
A3DS
B3IDE
a3D7
23DA

B3DE
B3EL

8A
24
3c
74
5F
C&
C3

Fé&
74
5F

E3

FE
74
SF
ED

oo
= L

i}
X

bai Tt
B9
aA

7R

a5
C@
Ci
25

h4 2

1Y

474F
26 po@l E

E4 8@
EC

[T RTINS T Y 3

T] ws .zx waw ax

CHolkes

Y
FCHnlc:

Tl we an 2% s

If the top item is rnot gueued or is rnot the cwrent
commarnd, exit with anm ?*irnvalid ORE' indication

Moy AL, [DIl. Use sFeteh Usage field and test flag bits
AND AL, $ROUseR+$ROUseE

CMpP AL, $RAUseR+$ROUseE

JE FCHzk 360 process 1f conditions ok

RO DI 3IF rot, restore register?

Moy [S11.CC,$0Ptrb 5 indicate termination,

RET ;. and exit

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

TEST (DIl. Use, $RQUsel

JZ FCHnlce

FOR DI sIF local, transfer to

JMP LC_FETCH_LC 3 Local Command Fetch routine
TEST [DIl.Use, $ROUsel

JZ FCHd o

FROF DI 3IF inmternal, transfer to

JMR TL_FETCH_IC H Internal Command Fetch routine

If a the command is from ancother machine, prepare the GO
messapge and then set up the A socket to receive the reply

FUSH BX sSave Working Registers
PUSH cX

PUSH DX

Moy CcX, 60 sSetup 607 message with
MoV AH, RE. Dsc 3 errvor bit fraom the
AND AH, $RGdse 3 disk status byte

OR CH, AH

ik,

a =
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A3E3 B8R 1E 2288 R MoV BX, TrmG0D. Dt 1 sFeteh transporter address

B3IE7  EB 2aiAa R CAL.L. TL_WRD_0OUT 3 of GO messapge and store data
i

B3IEA  B8A 4D al MOV CL, CDI1.NAD jFetch retwork address

RIED B8R 1E 2184 R MoV BX, TrmG0. CCR sCompute transporter location

a3F1l 8D SF R LEA BX, [BEX1. Dhost ;5 to place the address

23F4  ES a2aR R CALL. TL_BYT_OUT jPut into CCR

The receive of the GO reply is set up uwnless the disk status

to be returned shows an error. In that case, the GO is sent

at this point without preparing for a reply, as the sender
should rot respond with more of the command unless status is ok

22 WEE A3 22 ES .33

STATUS ;Disable interrupts
B3IF7  9C + PUSHF
B3F8  FA + CLI
a3F3 8k DE MoV BX, 851 jSetup needs ORB offset in 51
A3FR B8 222 Moy AX, $True sIndicate there is an ORER
Q3FE  BE 2232 R Moy 81, 0FFSET RevB0O jFetch TST entry aoffset
2421 F& 26 221 E 8@ TEST RG. Dsc, $RAdse 3 for receive GO if
a40E 75 a6 JNZ FCHd 1 3 disk status rnot error
2428 E8 QAR R CALL TL_SET_RECV 3 and set up the reply
2428 ER @7 2@ JHMP FCHdoe sWait foor result

9

B42E BE 2282 R FCHdod = MOV SI,0FFSET TrmBGO jFetch TS8T entry send GO
2411 EB BLIE3E CALL TL_BET_SEND 3 and serdd it off

Now restore registers and wait around until the completion flag
in the ORB changes, thern 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 AR receive (TET entry ReviGO)
and for socket AB transmit (TST entry TrmGO).

"
k]
-
k]
-
9
"
k]
-
K
-
k]
-
9

F

414 CHdo2: RESTORE sRestore interrupt status
D414 3D + FOPF

415 B8R F3 mov 81, BX sRestore all repisters
n417  SA : FOR DX

a418 59 FOP CX

2419 SR FOF BX

a41n 5F FOR DI

2418 EB8 222 E CALL TL_INT_WAIT sCall the wait routine

a8

TRACE E:TL~-FETCH-L.C

241 8@ 3E 292AB E 20 + CMP BYTE PTR EC. Trcoce, $True
B423 75 AF + JNE Pra0zc

n4zs S8 + FUSH AX

G4z B2 DR + MOV AL, 2

B4z 56 + FUSH SI

a429  BE 2151 R + MoV 81, 0FFSET ?72@&D
B42C EB8 2@ E + CALL EM_TRACE

n4eF SE + FOF 81

n4azn 58 + FOR AX

2431 ER @1 92 + JME NEAR PTR 27000

N4 34 + PC_CODE ENDS

a1l + RFC_DATA SEGMENT PURLIC *DATA?Y
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alsl + ??7Q22&D  LRR {, OFFSET ??0@zF
nis52 @D +
BlS3 459 3A 5S4 40 2D 46 + 7QQZE DR "Er:TL~FETCH-LC"
Ziea + PC_DATA ENDS
0434 + PC_CODE SEGMENT FURLIC *CODE”
D434 + ?7a22C LARBEL NEAR

3
Q434 C3 RET

i

3

3 The following routine is the

3 which is an integral part of

3

3
435 TL_INT_LCR LAREL NEAR

k]

TRACE S:TL-INT~LCR

2435 87 3E AR E a2 + CMR BYTE PTR EC. Trce, $Tr
43R 75 aF + JNE 20a30
R43C S + PUSH AX
D430 B@ 2@ + Moy AL, 7
n43F 56 + FUSH SI
@442 BE @162 R + MOV S1, 0FFSET 2?2?2031
2443 E8 Q@@ E + CALL EM_TRACE
D446 SE + POR 81
a447 358 + PO AX
2448 ER a1 92 + JME NEAR FTR ?27Q@32
D44R + PC_CODE ENDS
aled + PC_DATA SEGMENT PUBLIC *DATA?
aled  @d + 272231 LLRE {, OFFSET 270233
@alel ac +
2liez 93 3A 54 40 2D 49 + 273232 DR "SrTL-INT-LCR"
Bl&E + PC_DATA ENDS
244 + PC_CODE SEGMENT FURLIC *CODE?
U440 + 0038 LAREL NEAR

b
G448 BB 3C Q@ CHp [SI1.PN, $True
R44E T4 Bl JE SUGokK
a4Sa C3 RET

9
D451 B8R SC 1@ SUGok: MOV BX, [SI1.TT_Orb
2454 3C FE CmpE AL, $Tr88
Q456 74 14 JE SUGErm
4568 3C g CHR Al., $TrOK
Q45 74 19 JE SUBmsg

3
a45C FE 4F @1 DEC CBRX1.0F
D4SF 7S Q4 JNZ SUGrty
n46l  C& a7 a6 Moy CRX1.CC, $0Pttf
n4a64sa  C3 RET

4
n465  BE QD32 R SUGrty: MOV S81,0FFSET ReviO
24668 EB 29FE R CAL.L TL_SET_RTRY
4R C3 RET

3%

1-36

- QFFS5ET ?7022E>

3 thern exit

TL=INT~-LCR interrupt service routine, i
the TL-FETCH~LC routine (Section Z.6.131

ue

— QFFSET 270232

s;There should be arn ORR
jJust exit if one
H is wot there

sFeteh ORE location from 78T entry
3IFf the entry is for successful
setup, send the G0 messane
If a message has been received
go to fetch the data

(X TR TN 1

sDecrement the retry count
and retry setup if rot zera
Indicate transporter didn’t
do its thing and exit

B8 W88 3%

sFetch T8T entry offset
;. and go to set up the reply
sRetuwrn to driver

-~

- A a
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46C
DHEE
0471
D474

473
2478
Q470

B47R
247E
a483
D484
487
214.8A
248D
0491
494
A496
w437
B490

B49R
D49
B4Rl

G4R4
D45
A4Q7
Q4AA
Q4AC
D4AE
n4apl
D4R4

B4 RE
N4E8
B4 BA
24BD
a4Ca

a4t3

B2
BE
ES
Cc3

a
74
C3

C&
CeE
53
8E
8D
E8
8E
30
74
SR
CE
C3

aE
an
E8

55
Bl
3B
74
7C
BE
89
B1

1=12)
8B
=) ]
ae
E8

anan R
2133 R

3C
1

A4 il
e ap34 R 21

T )
5F a1

2zt R
1E @4 E
47 31

s

a7 a3

aC 16
SF @
239 R

vl
47 &
aA
a3
47 o
47 @z
i

i

aF
ca
7F a4
SC 28
2238 R

3
H
H
SUGBtrm: MOV

.
3
-
§
.
3
M
3
-
3
s

4
SUGmsh: MOV

k]
SUGdat : MOV

If the entry is for successful receive setup,
G0 message and exit. TL—-INT-LCT will set

AL, $True
Moy SI,0FFSET TrmGO
CALL TL_SET_SEND

RET

If the entry if for message received,
transporter to where the ORR specifies,
flag, and thern return to

UBmsg: CHMPE [SI1.PN, $True
JE SUGmsh
RET

[SI]1.PN, $False

MoV VardF. PN, $False
FUSH BX

MoV BX, [811.RR

LEA EBX, [BX1. Shost
CALL TL_BYT_IN

Moy BX, RQ. Top

CMP AL, CBX1.NAD

JE SUGdat

PO BX

MOV CBX1.CC, 0Pttt o
RET

EX, [8I1.RR

LEA BX, CBX1. Rovien
CALL TL_WRD_IN
3
FOF BX
MoV CL, $0FPone
CME AX, CRX1.Sze
JE SUGdaxz
JL SUGday
Mowv AX, [BX1.Sze
SUGday: MOV [RX1.8ze, AX
Mowv Cl., $0Finl
k]
SUGdaz: MOV [eX1.CC,CL
Moy CX, AX
MOV DI, CBX1.RE_Data
MoV BX, [SI1.Dt1
CALL TL_DTA_IN
3
RET

=2

«EE 22 .28 .32 3%
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The following routine is the
which is an integral part of

1-37

sIndicate DRE present

;8et TST entry for transmit
;8end of f the G0 message

3 and returrn to TL-INT-DRVR

the driver.

sJust exit if
3 timeout has
5 occuwred

;Clear ORR flag

i8top timing loop

sSave ORRB location

;Get tranmsporter location

;3 of NAD of sender

sFetch the NAD

jOffset of top entry

sAccept the data if from
the right machirne

If riot, recover ORB,
treat as a time-out,
and return to driver

22 W32 33 33

;Get transporter location
3 of the received data length
sFeteh the lergth

s Recover ORB of fset
sAssume length ok
ALY ok if
sizes match
Use received size
cr ORR size,
whichever is smaller
et for incorrect length

ABE WBE ¥E W32 23

Ui

Completion code to ORR

Length to CX for move routine
Address to transfer to
Transporter location of data
Go fetch the data

send of f the
up the timing loop.

fetch the data from the
set the completion

TL=INT-LCT interrupt service routine,

the TL-FETCH-LC routine. This

rout ine

sets up the timing loop if the GO transmission was successful. If
transmission failed, the OREB completion flapg is set accordingly.

" =

]

- e -
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eree oo s a0 42000 ke s00n swe 4wt L2000 et s Svn. eS8 SAsh. dac 40028 400 HeRS Sowe F309 b4 S S0 S44n St S0 G000 4xso S e e Fekt St 140 S 4400 SRS G0 400 S G Reben S L Feed Fende kS GO G4 ASES SRS S 410 LSS AT St 13008 108 S8 7m0 s s 7S RS i st i e e

]
D4C4 TL_INT_LCT LABEL NEAR
3

TRACE S:TL~INT-LCT

24C4 B ZE 2R E Q2 + CMP BYTE FPTR EC. Trece,$True
a4Ca9 75 aF + JNE 220034
4Cer S0 + FUSH AX
a4CC B2 22 + MoV AL, 2
24CE 56 + FUSH SI
24CF  BRE R16E R + MoV 81, 0FFSET 2?0035
24D EBS dava E + CALL. EM_TRACE
a4D5 SE + FOF 51
24DE 58 + POR AX
a4D7  ER @21 9@ + JME NEAR FTR ?720034
24DA + RC_CODE ENDS
B16E + PC_DATA SEGMENT PURLIC *DATA?
BieE 12 + 220035 LRE (OFFSET 2?7?0837 — OFFSET 72036}
plerF ac +
aiv7a 53 3A 54 4C 2D 49 + P?0A36 DR "SeTL~-INT-LCT"
al7c + PC_DATA ENDS
4DA + RC_CODE SEGMENT PUBLIC *CODE?
24DA + B34 LABEL MEAR
k)
a4DA  BA 3C 2@ CMe [SI1.PN, $True sThere shouwld be an ORB
24DD 74 21 JE TRGok sJust exit if one
n4DF 3 RET 3 is not there
b
B4ER BB S5C 1@ TRGok: MOV BEX, [SI1.TT_Orb j;Fetch OREB location from TST entry
B4EZ A8 8’ TEST AL, $TrNG :IF the entry is for successful
BA4ES 74 1@ JZ TRGtme ;. trarnsmission, set up timing loop
k]
Q4E7 FE 4F a1 DEC CEX1.0F ;Decrement the retry count
R4EA 75 D4 JNZ TRGrty ;. and retry setup if not zero
Q4EC e a7 a5 Moy [BEX1.CC,$0Rtwg jlndicate transporter didn’t
R4ErF €3 RET s dooits thing and exit
4
Q4F2  BE 2282 R TRGrty: MOV SI,0FFSET TrmB0 j;Fetch TST entry offset
B4arFs E8 aFE R CALL TL_SET_RTRY 3 and go do the retry
D4Fe 3 RET ;Retuwrrn to driver
ki
H If the B0 was transmitted properly, call the Timeout Setup
H routine to set a timing loop provided the GO was for a
H valid command. If a disk error code was returned, set
H the ORE completion flag and exit.
k]
Q4F7  F6& e 2l E B2 TRGtme: TEST RQ. Dsc, $ROdse sComtivwe if GO was
marFc 74 Q4 JZ TRGEmf 3 For vio disk ervor
a4FE  Ce a7 2@ mov [BX1.CC, $0Fere 3If rio receive expected, set
Sl C3 RET 5 ORB completion and exit
k]
aS5eE  BE 2233 R TRGtmf: MOV 81, OFFSET RevB0 jFetch T8T entry for receive
2505 Ce 47 @l 2A MOV CEX1.0R, $MaxWte ;Set time-out count
as@s  BR 3E adp4 E MoV DI, RE. Top

25D B8R 45 @l MOV AL, CDI1. NAD ;Feteh metwork address
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2512 E8 dl4p R

2513

2514
@519
231B
a351ic
WS1E
aS51iF
BSEE
aEes
Vi Ted )
ase7
BSEaA
ail7c
mi7e
@aL7n

C3

aa
75
S
B2
96
BE
E8
Sk
bl
ER

20
an

3E 2R E 2
aF

12
a17cC R
Zaan E

71 9

I

o+

e

CALL TL_SET_TIME
RET
TL_FETCH_LC ENDP

k]

FAGE 1-39

;6et up timing loop
j Returrn to driver

5 363 36 36 I K36 36 I I 6K W W e F I I I NI I I WKW I W W W I K He e I I H eI e K KNI K KNI WK RN NN

sModule mname:  Sernd Name Lo

3
sVersion: 2.9

k]

okup Message (TL-SEND-NLM)

sLast Update: 14 November 1983

9
sFunction:  The Send Name L

another machine
transporter mem
transmission.

which is part o

PFroceduwre:  Program Logic

Called By: TL-RCV-WHO, TL

Location
NAD of m

it

Input: DS:(8I)
(CL)

Output: None.

Error procedures:  None

BB BB BB MR WET WZF SEE W88 B8 ANE ST B3 AE 38 RS IE 82 38 2

sWritten by: R.B. Talmadpge,

9
sUpdates: None

k]

aokup Message routine is called by any

routine which wants to transmit a NMame Lookup Message to

« TL-SEND—-NLM inserts the message into
ory and calls TL-SET-SEND to do the

The interrupt service routine TL-INT-NLM,
f TL-BET-5END, completes the actiorn.

Description, Section 2.7.6

—~RCV~WHERE

Routines called: TL-DTA-0OUT, TL-SET-SEND, TL-SET-RECV

messane
achine to receive message

Computer Techwology Ltd

|
|
|
i
|
|
|
|
|
!
|
|
|
i
1
|
|
|
|
|
i
|
|
|
|
|
i
|
|
!

§ 3K e K eI NI e NI W eI W e He e KA KN H I I K e I BN I I NN WK H KWW I NI W NN

3
TL_SEND_NLM PROC NERR

4

TRACE S:TL-SEND-NLM
CMP BYTE PTR EC. Trce, $True

JINE 270038

PUSH AX

MOV AL, B

PUSH SI

MOV 81, 0FFSET ?
CALL EM_TRACE
FOF 81

PO AX

JMP NEAR BTR 7270238
PC_CODE ENDS

FRRa33

FC_DATA SEGMENT PUBL.IC *DATA?

2@MEY LRE

¢, OFFSET ?7223B - OFFSET ?7003A)

]

- a »a
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FAGE

1—4@

RI7E S3 3R 594 40 2D 33 + ?7243Q8 DR "G TLL-SEND~NLM"
@al18R + PC_DATA ENDS
S + PC_CODE SEGMENT FURLIC *CODE?
a5 + 2?0238  LABEL MEAR
3
ass 82 3E @244 R Q@ CMpP TrmNLM. PN, $True sCannot send message if Local
nSa 75 11 JNE NSok 5 Commarnd doing send, so
a5s31 3 RET 3 return and allow reception
b
532 B8R 3E ad48 R Neokos MoV DI, TrmNLM. CCR sFeteh transporter
2536 8D SD 2R LERA BX, (DI].Dhost 3  address of NAD
2539 ES8 paaRr R CALL TL_BYT_OUT sNAD to transporter
k)
B53C B9 aviz Moy CX, TYFE NLM sLerngth of message
253F 8D 3D a8 LLEA BX, [DI1.Datl sPlace lewngth into
2542 EB 2aviA R CALL TL_WRD_0OUT 3 CCRBR in transporter
ki
2545 BB LE @a4C R mov BX, TrmNLM. Dt 1 s Transporter address for data
2549 E8 22835 R CALL- TL_DTA_OUT sSend data to transporter
254C FE RQE a2as E DEC MT.MT_Md jAssuwre reception rnot restarted
¥
@552 BE @2@44 R MOV 81, 0FFSET TrmNLM ;Get TST entry offset
2553 Ba @i mowv AL, $False ;S8et rnio ORE
2555 EB 2133 R CALL TL_SET_SEND ;6o send the message
k]
TRACE E:TL—~-SEND-NLI
2558 8@ 3E 2B E @R + CME BYTE PTR EC. Trce, $True
aEsn 79 aF + JNE PAQDIC
ASSF 52 + FUSH AX
asSen  RZ 2@ + MOV AL, &
nSes 56 + PUSH S1I
2563 BE RA18EB R + Moy 51, 0FFSET ??22@23D
566 E8 ad E + CALL. EM_TRACE
a5e9  SE + FOpP 81
AS6A 58 + FOR AX
2ES6ER ER 21 9B + JMP NEAR PTR ?720@3C
AE6EE + PC_CODE ENDS
nl18R + PC_DATA SEGMENT PURLIC DATA?
Z18R g + 203D LRE (OFFSET ?27?72@03F ~ OFFSET ?7023E>
@al18C &b +
218D 43 3A 94 4C #D 33 + ??@A3E DB " TL-SEND-MLM"
@i9A + PC_DATA ENDS
NSEE + PC_CODE SEGMENT PURLIC *CODE®
AS6E + MQB3C LAREL NEAR
7
A5eE C3 RET H and return

3 g

The following routine is the

TL=INT-NLM interrupt service routine,

az 3w

|
which is an integral part of the TL-8END-MLM routine. This routine |
retries the transmission if there is a failuwe, until either there |
is success or the retry count is exeeded. It also restarts Name i
Lookup message reception when the transmission sequence is done. |

22 3B .38

ECTIRE T
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2S6eF
BE7 4
nE76
was77?
nE73
@3E7A
RAS7h
asan
7581
ase:s
nsesn
@13A
219A
a123R
2190
Ba1na
2385

2585

2585
2588
a58A

a380n
nEar

73591
2594
aE96
2599

2E9A
nS30
BE9F
RASAE

A5A

48]

=
Li
D
L

8
75
S
B2
56
EBE
E8
SE
58

EE

g
2c

o
pow 2N

8
75

ED

AB
74

FE
74
E8

C3

B2
BE
E8
ca

SE gk E @
s

rdrg
2197 R
ralrilvivi =)

71 2@

pag E

B
23

4C 1@
B4
ZAFE R

21

naas R
22AE R

+ +

+ +

I R

TL_INT_NLM LABEL NEAR

3
TRACE S:TL—INT-NLM
CHMF BYTE PTR EC. Trce, $True

JNE 22004
PUSH AX

MOV AL, @

PUSH S1

MOV S1,0FFSET 770041
CALL EM_TRACE

FOF 51

POR AX

JME NEAR BTR ?70@04@
PC_CODE ENDS
FC_DATA SEGMENT PUEBLIC *DATA?
290041  LRE ¢ OFFSET 270043 - OFF
270248 DB NG TL—INT—NLM"
FC_DATA ENDS
PC_CODE SEGMENT PURLIC *CODE?
770243 LAREL  NEAR

"
k]

oM [SI1.FPN, $True sIF ¢
JNE NSTIgo H pa
JME LOC_INT _NLM 3 Lo
3
MNSlgo: TEST AL, $TrNG 3IF &
JZ NSIrs 3y Er
. DEC BYTE FTR [8I1.TT_Orb
JZ NEIrs
CALL TL_SET_RTRY
RET
H
H Reerter here if successful or
H
NE8Irs: MOV AL, $False ;5
MOV 81, 0FFSET RoviNLM g
CALL TL_SET_RECV H
RET H

kJ

TL_SEND_NLM ENDE

¥

§ NI NI NI I KRN WK

Erd of the Assembly h
e T I R R R TR

TH ez ax s

C_CODE ENDS

-

FUBLIC TT
FURBRLIC  TThgn
FUBL.IC TTend
PUBLIC ReviICS
PUBLIC RovdhNLM
FURBLLIC TrmNLM

SET 2?20@042)

here is an ORE
as bthe batonm to the
cal Commarnd int vitn

he entry is for sucessful
ansmission, restart reception

sDecrement the retry count
sRestart reception if zers:
3IF rot, do a retry
sReturn to driver

retry count exceeded

t for rno OREB,
assuwre TST pointer,
request restart,
and exit

A ¥ 3 e e A e A A I I e W NI N W I R W KW AW

ousekeeping pgoes here |
S T Y I Yy I T

s TET header

s8tart of regular TET entries
sEnd of regular entries

3 T8T entry for ICS receive

3 TET entry for NLM receive

s TST entry Fforr NLM transmit

- a
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PUBLIC  TrmNAD
PUBLIC VarOR
FURBLIC TL_RYT_IN
FUBLIC TL_WRD_IN
FURLIC TL_DTA_IN
FURLIC TL_BYT_OUT
FUBLLIC  TL_WRD_OUT
FURBLLIC TL_DTA_OUT
FUBL.IC TL_DO_CMND
FUBLIC TL_SET_RECV
FUBLIC TL_SET_SEND
FURLLIC TL_SET_RTRY
FURL.IC TL_RTN_RSLT
FUBLIC TL_FETCH_LOC
FUBLIC TL_SEND_NLM
PFURBRLIC TL_SET_TIME

3

END

14

s TET entry for sending NAD
sTST entry for variable opns
sFetch byte from transporter
sFeteh word from transpocter
sFeteoh string from transporter
sFut byte into transporter
sPut worrd into transporter
sPut data into transporter
iExecute transporter commarnd
;Setup message receive

;Do message transmission

;Do a command retry

jRetuwrn command result
sFeteh lovmg command

sSend Name Lookup message
sTimeout setup

-\ . a -
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Macros:

COMPARE.
DISABL.E.
ENAEBLE .
ENTER. .
EXIT . .
EYE. . .
FILLIT .
FIV. « .

GEN_START

LOG. . .
MOVER. .
MOVEONE.
RESTORE.
SCANE. .
SELEXIT.
SEL.REST.
S5ELSAVE.
SIiV. . .
START. .
5TATUS .
TENTER .
TEXIT. .
TIME . .
TRACE. .

Fersonal Computer

“ = w
= w o=
" w oa
“ s om
« uw o
“« = =
= w oa
“ wow

Structures and

COBRLK. .

CC_CMND. . .

RRA. .
SOCK .

CC_DATA. . .

DATL. .
CONLN,
DHOST.

CROE . .
USE. .
NAD. .
LEN. .
CMND .

CROMH . .
QST. .
DSC. .
END. .
TOF. .
BOT. .

ECT. . .
IDEN .
EC_DAT

5 s -
" - "
. " »
" " u
" - u
" = O
] u L]
" » .
u " "
» ° "
" " a
n = u
= u n
] u n
" n "
" " »
o u "

MNMame
w & = w s

records:

N ame
" " “ " "
“« e« & = o
“ & n m o=
- - " - "
e w om w om
a & w w W
« o om e w
" " " L] "
« ° - o “

MACRO Rssembler

Lerngth

2aarE
v et
2as
aaiz
Qe
jrilrlvih]
a1l
radvalri b=y
vt vy
rafralva bt
v lrd ey
Qe
v vl
als
radi 1
rdvdvigy
a1
ral. 1 et
Da1ea
aal
ralv v
b v
rri 1
radviin il

Width
Shift

Qpac
alnlviv
Rz
vy [v 1, 2%
ANAE
npas
ralridrida
DR
v Jrre)
rlvdril]
ulrival
ralrdves
rlrr e
Qag
ralrjrlv]
ralntval
L7 P
rdrary
DARE
ralr s
radrTrady,
ralrrts)

iB1l-14-84 FAGE Symbols—1

# fields
Width Mask Initial

ralrari b

a7l

rrlriet

aailA

- . -~

- a a
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EC DRV v v v n w e e e o a n i)
EC FLG o o v o o w « o « o w « = 2RRA
TREE &+ o v » o o o w u o = » = = DODE
COLD & & = v v w o e w a e w @ARc
EC_TRM v v v o w w = w o o « o = 2@AD
7= BARE
NEXT v v v v o o o o o o = = u = aain
DIR: v v o % & o & o w o o » o = aalE
NAM. @ v v v e w e e e e e e e 2a1A
SERV v v o v v n e e e e e e e paEE
EC_ ATRU. « v v o v o w o o « = = PREC
EC_ATRS. « v v o « o u o w o o = @@ED
EC ATRLLY w o & « u o 0+ « o « = DOEE
EC TEL v v v s v e e w e e w BREF
TLTMEK & v v e e v w e e w e . 2R3
TLTMRS & v v v w a w e e e e e Q@31
MEEFOUT. + v v o v o v e n e u 2B3EE
INTDFR v v v o o v o o = n & o 2033
DOSDKO v v v o v o w0 a w w o PB4
DOSDKS » v v = o o o = = o o = = PR3E
DDRH v & v v & w & « o o o o « = 2038
DDRHS. « =« v v w & o v = « = o = QAZA
TOKO & v v v v e e e e e e e e PB3C
TEKS v v v v e e e e e e e e e QAZE
LREw v v v n e w a m a e e e e 2ORDE Ll
CDE. v v v v w & o w o & o o u 2R
LR LEN w v v v w v w n w w e w s 2o 1
MMy v v e o v e e e e e e e e aa1E 2BnS
FIDe v v v v o o o = & & o = = = 2D
T RoRE
BRC. v v o« v u e n e e e e e e BRD4
DEV. v v & v w w o 0w e e e e QORE,
N NAME. v v & o w o v = « = o = PORE
NLMT & v o v v v m e w0 w w e 2216 2R
MT USE v v v « & o = & o o = = = Q@2
MT NAD v o v o« o v n n e o a Qan
OFCe v v o v o w6 o a a w e RPN
1)  J QDR
MT NAME. v v o w0 o v o w w o w 2ODE
MT _SRC v v v o v v & o o w o = = @n1m
MT DEV v v v o v w on n e e e e 2ol
REVD v v v v e n e w e m e e 2alE
OREw v v v v o o o n o o w n e . 2ODE DRDS
v S ]
= S aon1
SZE. v o o o x m e w e e e e aoRE
RE DATA. v & o « o o o « o = = = QR4
RE DATAS v o v « « o o o = = o = QORE,
RRED W v v e v & v a o a e w e QOD4 nRD3
RCODE. o v o o « o o o o = = « « AR
SHOSBT. « » v v w o = w o = o« = & ao@1
ROVLEN v v v o o v w o o o u = = Qo
RRREV. v 4 s w & o w o n n w o AOD4 DADE

LOFCM. & &« & & &« & & o = = = = = radrdrdn)
ELOFRP v & « & +» o = o = » » a = ralrilri b

N -
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RRSND. . .
ALOFRE .
DSTAT. .

TSTE « » .
PN . .
TT_ST. .
SK . W .
TT_OP. .
CCE. W .
RR . . .
DTLu o .
DSZ. . .
ISR. . .
ISRS . .
TT_ORE .
TT_ORES.

TETH » . .
INT. . .
TT_CI. .
NE . . .
TT_NAD .

TETLE. . .
LE_CC. .

LE_OF. .
LE_LEN .

TRM. . .
TRMS . .
RCV. o .
RCVS . .
LE_ISR .
LE_ISRS.
LE_BF. .

Segments and

PCS. o W

P _CODE.

PC_DATA.
Symbolss
CIid. - . «
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DM_ERR_LOG
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DT . .
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2223

. rairiv e

. Qs
2zt 4

. rdrlrde

R gl

. Qagz

" agas

. rarilr 2o

" ridrirges

" 2228

. v s
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. iz
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“ ratrtralrd
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. ragridv by
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214

. ralridratrd
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“ BAE

“ 2228
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. ZARE

“ 7zl
Size
BROUR

R 2aSA3

. 7ains
Type
Number
Number
Number
L. NEAR
L. NEAR
L. NEAR
Number
L. NEAR
. NEAR
L. NEAR

raldras
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ralridr e

radrdri sl

align

PARA
FARA

Value

raralravl
ralvidi
ragrlrdr
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ralridradrd
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ARG
RAI7

FAGE

combine

FURL.IC
FURLIC

Attr

PC_CODE
PC_CODE

PC_CODE
PC_CODE
PC_CODE
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The IEBM

DTAQUA .

EC . o .
Els. . .

EM_TRACE
EYE$ . .
FOCHDO. .
FCHDOL .
FCHDOZ .
FOHNLE
FOHOK. .
IS%. . .

L%, o .

LE_FETCH_

Fersonal Computer

£l u

L.C.

LC_INT_NLM .
L ROCV_CMND.
LC_RTN_RSLT.

MT ..

NA%. .

NOCOMS .
NBIGO. .
NSIRES. .
MEOH . .
2l%. .
RCVED. .
ROVICE .
RCVNLM .
R} w o+
RGLDO. .
RELDOL .
RSL.DX. .
RELNG. .
RGL.NGL .
RELNLE .
RGLOK. .
RELOKK .
RSLLRTY .
SETXST .
SETXSU .
210
SNXIT. .
STREC. .
STREBCR .
SUGDRAT .
SUGEDAY .
SLIGDAZ .
SUGMEE .
SueEMsSH .
SUGEOK. .
SUGRTY .
SUGTRM .
TRINTAS,
TENVE. .
TIMLE. .

TIMLEFZ .
TIMLEL
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. e m L. NEAR
« n m VvV BYTE
. = o Number

o u L. NEAR
e w om Number
« uoom L. NEAR
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. oo . NEAR
e m oa L. NEAR
« w = L. NEAR
v oom = Number
s ® = Number
“ m o om L. NEAR
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« a om L. NEAR
“ s m L. NEAR
« n om V RYTE
“« = om Number
« u n Number
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. L. NEAR
s ok ow Number
a n o L. QL4
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2451
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FC_CODE

FC_CODE
PC_CODE
PC_CODE
FC_CODE
PC_CODE

FC_CODE
PC_CODE
FC_CODE

FC_DATA
FC_DATA
FC_DATA

FC_CODE
PC_CODE
FC_CODE
PC_CODE
FC_CODE
FC_CODE
PC_CODE
PC_CODE
PC_CODE
FC_CODE
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FC_CODE
FC_CODE
PC_CODE
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PC_CODE
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The IBM Pevaonal

TIMLER . . .
TIMOUT o o .
TIMOUX o « .
TIMXIT o o
Th$e o v o
TL_BYT_IN. .
Th_BYT_OUT .
TL_DO_CMND .
T DTA_IN. .
TL_DTA_OUT .
Ti. _FETCH_IC.
Th_FETCH_LLC.
TLUINT_LER
TL_INT_LCT .
TI._INT_NAD .
TL_INT_NLM .
Ti_INT_RSLT.
Th_INT_TIME.
Th_ INT_WATT.
TL_OUTA. . .
TI.._RCV_ICS .
ThL_ROY_NLM
T RTN_RSLT.
TL_SEND _NLM,
Ti. SET_CTR .
TL_SET_RECV.
Th_SET_RTRY.
TL_SET_SEND.
TL_SBET_TIME.
Th_SET_TOPN,
Tl WRD_IN. .
TL_WRD_DUT .
TMEQK. o o w
TMEST. . .
TRACES . . .
TREOK. o« o w
TRERTY . . .
TRETME . . .
TRETHMF . . .
TRMGO. . . .

TRMNMAD o . .
TRMMLM . o .
TRMREY . .

TT W w a0 s
TTBGEN. o« o .
TTEMD. + .«
VEROF. o . .
H$EDIR. . . .
FHENCAM. o .
FHENEXT . . .
FBEEERY . o .
SALLNAD., . .
BATRNRM. . .
SCALLEA. « .
$OALLCE. + .«

Comput er
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Ni-14-84
L. NEAR 2211
L. NEAR @21R
L. NEAR @2&1E
L. NEAR @234
Number 2221
N FROC @&C
N FROC 2R
N FPROC 2243
N PROC 22928
N FROC 2085
L. NEAR Qnaa
N FROC @A393
L. NEAR @435
. NEAR @4C4
L. NEAR 2A3@
L. NEAR R356F
L. NEAR @34D
L. NEAR ®@Q1EE
. NEAR Q@
L. NEAR Qiz4
L. NEAR @i
L. NEAR 22@ua
N FROC @292
N PROC @314
N FROC 222w
N PROC AR
L. NEAR @uaFE
N FROC @133
N PFROC @l4R
. NEAR 2@EE

FROC 239
N PFROC 2ialn
L. NEAR ®@17C
L. NEAR @3le7
Number 221
L. NEAR RaEd
L. NEAR 24F@
L. NEAR  Q4F7
L. NEAR @S
L. al4 asa
L.opalsa Qasg
L. 2ail4 244
L 2@als Raec
l. DWORD @uas4
E BYTE 2uaag
E BYTE 22A8
L. @alsa @ags4
Number Q228
Numbey QA8
Number Q224
Numbey  B22A
Number  Q@FF
Number Q227
Number @223
Number Q@1ER

FAGE

PC_CODE
FC_CODE
FC_CODE
FC_CODE

FC_CODE
FC_CODE
FC_CODE
PC_CODE
FC_CODE

FC_CODE
FC_CODE
PC_CODE

PC_CODE
FC_CODE
PC_CODE

FC_CODE

FC_CODE
PC_CODE
PC_CODE
PC_CODE
PC_CODE
PC_CODE
PC_CODE
PC_CODE
PC_CODE
FC_CODE
PC_CODE
PC_CODE

PC_CODE
PC_CODE
PC_CODE
FC_CODE
FC_DATA
PC_DATA
FC_DATA
PC_DATA
FC_DATA
PC_DATA
FC_DATA
FC_DATA
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Global Length
Global Length
Global Lenngth
Global Lenpth
Gluobal Length

External

Global Lernnth

External

External

External
External

Global Length
Glaobal lLergth

Length =Q@aR

Global Length

Global

Global lLewngth
Global Length

Global Lewnigth
Global Length

Global
Global

Global
Global
Global
Global
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=DADF
=04 E
=013
=13

=181

=123
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=a88

=418
=@145
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The IRM

$CALLDI.
$CALLDS.
SCALLEM.
HOALLHKR.
SCALLTK.
SCALLTM.
SCALLTE.
SCLINT .
SCONS. .
SCONSPT.
SCTLEO .
$CTLIS .
$CTLRE .
$DIINT .
EDTAGD .
$DTAIS .
FDTALC .
$DTAND .
SDTANL .
$DTARF .
HECHD. .
$ENDRCY.
SENINT .
SFALSE .
SINITT .
$INITTA.
HINTS. .
sL.CABT .
$L.CADK .
SLEMAXL..
$L.CNOF
$LCOPN .
HMAXDL.Y.
FMAXMSE.
HMAXRTY.
HMAXTED.
SMAXWTE.
SMNDZD .
$MNDRL
SMNDDE
HMNDRS .
HMNDR4G
SMNDRS
HMNDRE .
SMNTRR .
SMNTL .
SMNTR LD,
EMNTRL 1.
SMNTRLE,
SMNTRE .
SMNTRS .
SMNTDG
SMNTRS
SMNTIE
HMNTR7

FPereonal Computer

MACRO Pessembler
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w W oon
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a wow
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“ % ow
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s w ow
w w om
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¢ u .
« w 0w
L “ u
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“ a =
« n ou
a e u
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" u
«  wow
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w u ow
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Bi-14-B4
Number QR6E
Number Q221
Number  AAZA
Number Q@34
Number @Q21C
Number  Q0&7
Number 221
Number Q24D
Number 2282
Number QR4
Number 2222
Numbear QA4
Number 2223
Mumber =40
Number Q23
Number 12224
Alias SMAXTRD
Number Q243
Number B@a12
Alias $MAXTED
Numbey Q@3
Number 214
Number B24E
Numbey Q&1
Number  QQEEG
Nurmber 2123
Mumber  2ACD
Number @AFF
Number 20122
Alias SMAXTRD
Rlias HFALSE
Hlias $TRUE
Numbeyr  7FFF
Number BQREE
Number RA12
Number @211
Number 22020
Numbey Q@i
Number 2229
Number 2200
Numbey Q2R
Number  Q2Q0C
Number 2211
Number @213
Numbey Q@A
Number Q@043
Number Q@12
Mumber 2313
Number 2214
Mumber A4
Numbery  QQRES
Numbew Q026
Numbery  BQQ@Q7
Number 2228
Numbeyr QD
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HMNT@E .
SMNTIAD .
SMTADD .
SMTDEL. .
HSNOADOM .
HNAMELN,
HNLANY .
SNLEBYE .
ENLDNY .
SNLDSEM .
HMNLHI. .
SMNLTDN .
SMLWHO
ENLWHR .
$ONE . .
SOPCNE
SORINL .
S0P INE
HORTCL. .
HORTDF
SORPTNG .
HOFTRE .
SORPTTF .
SORTTO
HR2EML..
FRHSENR,
HRRZEQT .
HRBz0RB.
BH20RL.
SPBZRIG.
SRR TML..
SRROID o
FRDRAM

$RDRAMT .
HSRDETAT.
SROCSIE.
SRODSE .
FREENT .
SROFLUL. .
SROMT., .
HFROUSEE.
HFREUSETL.
HROUSEL.,
HEROUSER.
HHEND. .
SETUR o
SEMNLUM L
FHNDNAD.
$SOMRC .
SSOMRL .
SHOMRM
HFLOXTD o
H#S0MTH .
FETINT o
$TACCE .
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Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Mumber
Numbe»
Mumber
Number
Number
Number
Mumber
Number
Number
Number
Number
Number
Number
MNumber
Number
Number
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Number
Number
Mumber
Number
Number
Number
Number
Mumber
Number
Number
Number
Number
Number
Number
Number
Mumber
Number
Number
Mumber
Number
Number
Mumber
Number
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Mumber
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DRE
QuaF
valilv et
DR
Q4
v drlv, s
rlrlviyy
RAFF
QAFF
a1
rdnlvlrd
Qa1
ralrlridcy
vl v e
ralnlv.!
rdvtrdr
gl
RaFE
Qa7
Qa4
ridridrie
vy, by
AAANE
ralrlv ey
rririiat
2aFa
rdrRery
radrirsdn]
gzl
ralvri)s]
Azl
B1FE
az49
D4R
Bz48
ridr 1y, B8
vty
2l
QaFF
vy
Dasa
v
radv vl
Qa4
a4 A
QaFa
rdrl A
acH
QARG
QARG
Dase
rirg sint
naga
Bz4aF
AECE
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The I1BM

$TADTL. .
$TARR. .
SFTBINIT.
STRINTI.
$TENOTK.
EFTRRENR.
FTRRTIK.
FTICKMX,
$TRAPFL.
HTRCCOM.
$TRCDSK.
HSTRCHRD.
$TRCL. .
STRDL. .
$TREA. .
$TREDY .
FTRENR .
FTRIG. .
$TRIT. .
$TRNG. .
HTRNR.
HETRNG. .
FTROK. .
HTREND .
HTREG. .
FTRET. .
$TREU. .
$TRUE. .

Personal Computer

$VIR_DRV1.

SWHOAMT .,
FWRETRH.
HWRCTRL..
HWRRAM .
SWRETERE.
FZERCO. .
PRHAG .
PRRBBDL .
DrARNE .
PRAAAAT .
e 7L T
PADRRE .
PRADDE .
FRpanT .
PAANAE .
P03 .
PR,
PRAHADE .
Prpac .
RER 17417} 0 S
PIRAAE .
PANBDE .
PTRELD
PrRRELL
2P0ALE .
FITNRALE .

MACRO Assembler

2i-14—-84
Number 25D&
Number RASDE
Number @12
Number 122812
Number  RADF
Number Q2412
Numbey  QAZA
Number 22@A
Number 2221
Numbeyr ZQAZ
Number 2221
Numbey Q2224
Numbey Q283
Number 2281
Number  DACEHA
Number QA8
Number RAZ2
Numbey 2284
Numbeyr Q286
Number 228&
Number 12085
Number 2282
Number 2222
Number Q@13
Mumber QQAFE
Number QRA7F
Numbey  Q@FF
Number 220207
Number  22ual
Number 22021
Number 2248
Number =a4A
Numbey BA24EF
Number 249
Numbey QDA
L. NEAR @aC1
L. WORD @2ns
L. BYTE  2@aA
E BYTE @aR7
. NEAR @2ED
L. WORD @22R7
L. BYTE @ag9
E BYTE @aCe&
L. NEAR @132
L. WORD 2aCe&
L. BYTE @2acs
E BYTE 2D
L. NEAR @149
L. WORD 2@D%
.. BYTE @@DB
E RYTE 22E8
. NEAR 12161
L. WORD @228
.. BYTE 22EA

BYTE @QaF7

FAGE

BC_CODE
FC_DATA
PC_DATA
FC_DATA
PC_CODE
FC_DATA
PC_DATA
PC_DATA
PC_CODE
FC_DATA
PC_DATA
PC_DATA
PC_CODE
PC_DATA
PC_DATA
FC_DATA
FC_CODE
FC_DATA
PC_DATA
FC_DATA
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PRAALLE . . . .
PAADLE . .« .
POHRLIEG . . W .
PRAALT . . W .
PRPALE . . . .
DL . . . .
PRAMALIA . . .
PIDIE . . .
TRAOAIC . . . .
CrE " 17D &
PRADIE . . .
PRBALF . . . .
PRODPED . . o
r@p2l . . . .
PEADEE . 0w .
PUABEI . . w .
PEIPDZ4L . . . .
PMBEE . . W
PROBEE . 4 W
PRABET . w4 a
PRODBZE . . . .
TEADED . . . .
ERETA17 F=] = R
Er"4ViF=) - S
PrABRL . . L .
PIADZD . . .
PAQRBEE . . . .
PIANEF . . e .
PAAAZA . . . .
PAANIL . . . .
PAPDAIZ . . w .
PUMAZI . . . .
PAAD3L . . . .
PIAAIT . . . .
PIPDIE . . .
PIPR3T . . -
TROAIE . . . .
7417 3=
PRAAZA . . .
CEE717 1C) = S
PAADIC . . .
PIMAZD . . . .
TIPAZE . . . .
PAMAIF . . .
PAADLD . . .
BLL L . . .
PRMALE . . . .
PAMALE . . . .

Warmning Severe
Ervors  Errors
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B1-14-84
NEAR 21ED
WORD  22F7
BYTE @@aF9
BRYTE @212&
NEAR 2224
WORD @126
RYTE 2128
BYTE @113
NEAR 22R6
WORD @115
BYTE @117
BYTE 2124
NEAR 2340
WORD 2124
BYTE @126
BYTE @133
NEAR 2363
WORD @133
BYTE @135
BYTE @l42
NEAR ©A3A9
WORD 2142
BYTE 2144
BYTE @151
NEAR 2434
WORD 21351
BYTE @153
BYTE @ile2
NEAR @244E
WORD @lek
BYTE 2162
BRYTE @16E
MNEAR 124DA
WORD @16E
BYTE @217@
BYTE @17C
NMEAR @5z
WORD @i7C
BYTE @17E
BYTE @18E
NEAR ©2G6E
WORD  @218B
BYTE 218D
BYTE @19A
MEAR 23835
WORD 219/
RYTE @219C
BYTE @1AR8

FAGE

PC_CODE
PC_DATA
FC_DATA
PC_DATA
FC_CODE
PC_DATA
FC_DATA
FC_DATA
FC_CODE
PC_DATA
FC_DATA
PC_DATA
FC_CODE
PC_DATA
FC_DATA
FC_DATA
FC_CODE
FC_DATA
FC_DATA
PC_DATA
FC_CODE
PC_DATA
FC_DATA
FC_DATA
FC_CODE
PC_DATA
PC_DATA
PC_DATA
FC_CODE
PC_DATA
FC_DATA
FC_DATA
FC_CODE
PC_DATA
PC_DATA
BPC_DATA
FC_CODE
FC_DATA
PC_DATA
PC_DATA
PC_CODE
PC_DATA
PC_DATA
PC_DATA
FC_CODE
PC_DATA
PC_DATA
PC_DATA
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