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ABSTRACT

This project explained how to use the computer to control
the wire bonding machine(to connect between the chip ic and
ljead frame). In processing the all data in the wire bonding
machine that keep in center memory of host computer, when we
need some data for analysis we ‘can get its from this center
memory.

It is the DECNET communication system which transfer to
VART and send to the wire bonding machine under the SESC
PROTOCAL STANDARD, the protocol can control machine by
indentify the equipment id for every machine, for the
transfer message can specify on form Text, Integer, Floting
Point, and Undsigned by Header told the data lenght type and
Terminator for support the long data, at the end data it have
the chech sum code. ‘

During process it check'the“processing system by itself
for check status the online of inteface between Host and
equipment,, every few minute Host will can the data at equipment
to update at screen monitor(terminal) which it is runing
production time, during run process it is real time to up load
and down load the data from equipment to Host and Host to
equipment %y automat%pglly, this point it can reduced the human

‘.
R

error.

In software system; the server is assembiy language of CPU
NS32000, working in multitasking system to communicate between
VART and ENTERNET. Host used the software ADA multitasking

which it are a multitasking system same as the server, we need
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A% GEIC BEn1T0N19IULé 2 wuuda STAND ALONE uar HOST
ASSISTED \#adzaindan1mintiiiierugavan (CONTROL 19
-119 RUN MODE STAND ALONE ‘

9% MODE STAND ALONE GEIC-32 VOARD 3¢ RUN APPLICATION
PROGRAM PROM angTu®@2 BOARD Taaliaavu1a1da’1n HOST COMPUTER SYSTEM
-n1% RUN MODE ASSISTED

14 HOST ASSISTED MODE GEIC-32 qs?ﬂnqsmﬂauiaaiagataa SERIES
42000 GENIC NATIVE 4ar CROSS-SUPPORT (GNX) Fwiu PROGRAM ¥1aTu
n1T8asalu HOST COMPUTER VAX ®1u17aaeaaiu GEIC-32 a1aTu NATIVE
PROGRAM Sarii FUNCTIONS #az XECVTION ua# DEBUG fiu GEIC MONITER
PROGRAM ﬁ?ﬁaéuu GEIC BOARD uard1u17a UNLOAD PROGRAM Taau1unT
A7uQNAN HOST COMPUTER PHYSICAL DESCRIPTION = -

2.3 DEVENLOPMENT TOOLS

74 SERIES 32000 MILROPROCESSOR FAMILY % SOFWARE TOOL

' -4
SUPPORT ﬂg 4 !3"61 Lwamuquﬂ'maanuuu'li'\nu GEIC

- NASM i1l ASSEMBLER FOR THE ENY ASSEMBLER LANGUAGE
SOURE CODE
-~ NMELD 134 SOFTWARE LINK EDITOR #1mTuunls PROGRAM

-
Je1114 CPU finfv .RUN qnuaéquaqsﬁn11 RELOCATABLE

4 ' .
ADDRESS LWauuvga4n11n1911

- DBG16 tfl4 SOFTWARE DEBUGGER' @"m¥u DOULOAD CODE GNX 1T¥fiu
GEIC BOARD
- NBURN 14 SOFTWARE PROM PROGRAMMING UTILITY

L e r e vt mr BT T. e A FTY T T T TN TN & T S MY Y R X TN
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|

EXECUTIVE aanuuuiag T7997Y NATIOTAL SEMICONDUCTOR &1mFuTRL

i

474 REALITIME quau |

MULTITASKING SUPPORT

- EVEMT 3 DROVEM L[ROPROTU 1 BASE SCHEDULING

- INTERTASK COMMUNICATION AND SYNCHRONIZATION
- DYNAMIC MEMORY ALLOCATION

- REALJTIME CLOCK CONTROL

-~ CHARACTER I/0 SUPPORT

- REAL-TIME RESPONSIVENESS

GEIC-32 tﬂu COMPUTERCONTROL #uuy MULTI-LAYER uu1@ 5.2X8.9 7
d9snau@a8 ONNECTOR INPUT OUTPUT COMMUNICATE

96 PIN CONNECTOR @7881574% DIN41612 SeidaudaTasaTeRy
CPU
_ 96 PIN @ w3y LINKTO VAX SYSTEM PROGRAM I/0

- SWITCH S1 @2 S1F1 SWITCH, S2 SINGLE STEP, S3 NMI NORML
NITERUPT SWITCH,  S4 Aa RESET

- DIP SWITCH, S5 GENERAL USER, S6 SECS ID, S7 SECSTYPE
SELECTOR

- SERIAL I1/0 CONNECTORS Ap J20-J23
- 20 LED INDICATORS da1u5u MONITER SYSTEM.

-

2.4 293721874 nav GEIC
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USE CAUNOHLY AVATLASLE
ACSISTOR PACKS.
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3.1 a1y _ADA -

ADA Lﬁu1ﬂ1un1u LANGUAGE tauﬂHTSﬁﬁé ?Qna¥1q§uﬁﬁn§ULiau TdaunTy
%ﬁ1suu1wduﬂnq warTusunsy sf1%3y REALTIME SYSTEM n1#1 ADA ﬁﬁ1ﬂ1qa¥ﬁﬂ
AI¥ILUY STRONGLY TYPED danTaun T TR TR ANL EaninsaudaufiutauasdnnTa
\#u FUNCTION ﬂﬂﬁﬂﬁﬁﬁﬁﬁﬂ%%ﬂﬁﬂYa NIRTFIUTAINHT ADA Ml SPECIFICED IN
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)/MIL-STD-1815A-1983
AND INTENATIONAL STANDARDS ORGANIZATION (ISO)/8652—1987

#1mTu ADA ﬁ?ﬁaé1u1ﬂ1qoﬂuﬁLﬁuuun VAX ADA Fenq9uifn DIGITALTGwWaMA
Tu Taa%uﬁﬂuasﬁuﬂm151unanﬂ§atﬁuﬂﬂaﬁu SPEC ma4 ADA STANDARDS uazdl

a4 o A
ANTINNLANLNEIAY INTERACTS LANGUAGE i’ RECROD MANAGEMENT, COMDITION
HANDING FACILITY

.

VAX ADA RUN aéuu VMS SYSTEM (VAX MANAGEMENT SYSTEM) aﬁlﬁu

UIRT§IUBEY LANGUAGE Tsuy  VAX F9aa1aiy UNIX SYSTEM w32 DOS SYSTEM

. 4 e
3.2 atTni9utaanutyIunsy ADA

<l

A1T8919 VAX ADA PROGRAM [z UIURBUAIU

- 4%19 WROKING DIRECTORY s@m¥uifiu ADA SOUREC FILES wasd
,, 1178519  DIRECTORY 187374 A mFuiae EDITING ua DEBUGING
- CREATE A PROGRAM LIBRARY
- DEFINE A CURRENT PROGRAM LIBRARY FOR OPERATIONS SUCH AS
COMPILATION, RECOMPILATION, AND SO ON.



EXECUTE THE PROGRAM.
DEBUG THE PROGRAM, IF NECESSARY.
GO BACK TO STEP 5, AND COMPILE THE PROGRAM AGAIN IF

DEBUGGING HAS RESULTED IN MODIFICATIONS TO THE SOURCE
FILES.

PACKAGE
RESERVATIONS
PACKAGE BODY
RESERVATIONS
PROCEDURE
HOTEL

4 ar e
zﬂn 3 WNN1TNINIUNANAIYT ADA
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3.3 SOFTWARE

K&S NETWORK SYSTEM 5£naUA28 SOFTWARE
1. STATUS MONITORLING.
2. DATALOGGING.
3. PARAMETERS CONFIGURATION.
4. DEVICE PROGRAMS SUB-MODULES.
5. PASSWORD MAINTENAEC SUB-MODULES.
6. DOWNTIME TRANSACION REPORT.
7. DAILY AND WEEKLY REPORTS.

3.3.1 STATUS MONITORING.

518974 STATUS tUufiadafiainss 85 MACHINE w¥anfied unTa SELECT
MACHINE tﬁﬁYﬂQ1ﬂaast5aa
1.1 DEVICE NAME (MAXIMUM 16 CHAEACTERS DISPLAY OVER TWO LINES)
1.2 DEVICE ID (MAXIMUM 6 CHARACTERS)
1.3 BONDER MODEL
1.4 SOFTWARE REVISION
1.5 PREVERNTIVE MAINTENANCE DATE
1.6 CURRENT MODE
1.7 CURRENT STATE

.1.8 PARAMETER THAT FALLS OUT OF LIMIT STATUS
3.3.2 DATALOGING

o) ﬁ 4 ) )
Fr89uTraasLagailduitatTay Tagdiznauang

2.1 BONDER NO.



2.3 SOFTWARE REVISION

2.4 DATE OF CURRENT STATE

2.5 TIME dF CURRENT STATE

2.6 CURRENT STATE

2.7 DATE OF CURRENT MODE

2.8 TIME OF CURRENT MODE

2.9 CURRENT MODE

2.10 DATE OF COMMUNICATION DURING SETUP

2.11 TIME OF COMMUNICATION DURING SETUP

2.12 COMMUNICATION LINK FURNIG SETUP

2.13 DATE OF LAST ALARM

2.14 TIME OF LAST ALARM

2.15 LAST ALARM TEXT

9.16 STOP FLAG ("TRUE" INDICATES THAT BONDER STOP DUE TO ONE
OF THE BONDER PARAMETE?S FALLING OUTSIDE THE LIMIT,
OTHERWISE "FALSE™)

3.3 ﬂﬁigaﬂﬁT INPUT/OUTPUT mas HOST COMPUTER

A1989 DATA AquUAN 3N HOST COMPUTER #14 RS423 Yiu#e EQUIPMENT n1%
dqnagaﬂsaanaﬁn PROGRAM a1#1 ADA iq1§1u1n70q1uu1aa PROGRAM Azi7an
SYSTEM FUNCTION @18n17 CALL PACKAGE SYSTEM, STARLER BQLﬂHQHUﬂﬂﬁ
Anuae H§avua BUFFER uar CONDITION HANDLING d@wm3uuan ERROR ANNMURY
aqu TASKING- SERVICES nﬂ Lﬂu RUTINE 194 SYSTEM UNCTION SYSTIM
FUNCTION nﬂ1UﬂulﬂadﬂUﬂ11 OUT DAT na QIOW COMMAND FUNCTION
PARAMETER AratudTznautuaig

"
1. STATUS fia CONDITION NazaaanfuN121 Yﬂﬂﬂﬂﬂ111@ DATA aanlu

as as

20
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4 a« ar
2. I0SE #a CONDITION VALUE naaunfiuigufiufiaitunuisfaniids
DATA aanluniain¥u DATA 1H7u1 COMPLETE wiata

3. CHAN &a@aumie CHANNAL 3aq OUT PUT PORT 39azhne NODE uaw
PORT /7 w¥u NODE Aa ID mavia DECSERVER F9aviiu ENTHERNET ID uas
PORT &afiuwuy PORT N#avn1T SET 1iu INPUT OUTPUT PORT n137Henu
3zfiaegn DEFINE 310 DENET MANAGTEMENT SYSTEM Bqu?aqq NCP (NET WORK
CONTROL PROGRAM) dm¥uinuariia (TYPE) 1ay PORT fiw nnnanaT SET
Atfp4K1u PRIVILAGE mas STEM MANGER Lrinsiu
4. FUNC FUNCTION $18u@1#7417029 POUTINE SUPPORT annnueiqqs
SPPORT tAaafy INPUT, TIME OUT, OUT PUT
5. P1-P6 B4 PARAMETER ﬁqzaﬁuagu RUTINE SUPPORT Anfmiletuis
Arl¥ el ey ndiuda
- P1  BUFFER DATA
- P2 LENGTH
- P3  TIME OUT
- P4  TERMINATOR

H ar ar ) b 3
a9 uL daviuaz 1 PROGRAM & #asdrvdatui

—- N9 138a7% PACKAGE @199 --

with TEXT_IOj;use TEXT.IO;

with STARLET;s;use STARLET:

with SYSTEM;use SYSTEM;

with CONDITION_HANDLING;use CONDITION_HANDLING;
with RTL;

with MSV_PIC_PKG;

with TASKING_SERVICES;

with ADU; use ADU;



procedure QIOW is

DECSERVER  : CHANNEL_TYPE; -- nqﬁﬁqwﬁaﬁquﬂs --
STATUS : COND_VALUE_TYPE;

SENDMSG : STRING(1..1) == "a";

SENDMSGLEN : INTEGER := 13

I0SB_VAR : IO_STATUS_BLOCK_TYPE;

RECMSG : CHARACTER := ’ ’;

RECMSGLEN  : INTEGER := 13

TIMEOUT : INTEGER := 10;

TERMINATOR : INTEGER := 03

X : STRINGA1..2) == " "3

y : integer := d; :

ACK : constant éHARACTER := ASCII.ACK;
ENQ : constant CHARACTER := ASCII.ENQ;
EOT : constant CHARACTER := ASCII.EOT;
NAK : constant CHARACTER := ASCII.NAK:3;
NUL : constant CHARACTER := ASCII.NUL;
SOH : constant CHARACTER := ASCII.SOH;
MIT : SYS%&M.UNSIGNED_BYTE;

BITS8 : SYSTEM.BIT_ARRAY_83;

STRBIT : STRING(1..8) == (OTHERS => ’07);

——p1TA¥ HeFu--
function CHARACTER_TO_UNSIGNED_BYTE is new
UNCHECKED_CONVERSION ( SOURCE => CHARACTER,
TARGET => SYSTEM.UNSIGNED_BYTE);
function SH_INT_TO_STR(NUM : in INTEGER)



LEN : INTEGER := INTEGER’IMAGE(NUM)’LENGTH;

23

BUF : STRING(1..LEN) := INTEGER’IMAGE(NUM);

begin
if NUM < 10 then

"0";

1l

BUF(1..1) =

return BUF(1..LEN)

we

else

return BUF(2..LEN)

end ifs;
end SH_INT_TO_STR;
——nATR vue Zaen1eAadns zae HOST COMPUTER--
procedure PORT_ASSIGN is

STATUS : COND_VALUE_TYPRE;
begin
ASSIGN ( STATUS => STATUS,
CHAN  => DECSERVER,
DEVNAM => "LTA3213:");
if not SUCCESS(STATUS) then
PUT_LINE("Failed to associate input
end if;

end PORT_ASSIGN;

begin
INIT_ADU;
PORT_ASSIGN

PUT_LINE("Working....ceeeveeeceencneens ")

device")s;



CHAN => DECSERVER,

——ﬁﬂéﬁ dQEagaaan—— FUNC => IO_WRITELBLK,
I0SB => IOSB_VAR,

P1 => SYSTEM.TO_UNSIGNED_LONGWORD(ENQ’ADDRESS),

P2 o= SYSTEM.UNSIGNED_LONGWORD (1) )3

if not SUCCESS(STATUS) then

PUT_LINE(". .. et reenenoe Sorry SEND Unsuccessfull");
else

PUT_LINE(" .. e enwonn- OH HO SEND Successfull™;

end if;

loop

RECMSG := NUL;

TASKING_SERVICES.TASK_QIOW( STATUS => STATUS,

——aH %uﬁagaxﬁn‘host-- CHAN =% DECSERVER,
FUNC =» TO_READLBLK + IO_M_TIMED,
10SB => IOSB_VAR,

P1 => SYSTEM.TO_UNSIGNED_LONGWORD (RECMSG’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD(RECMSGLEN),
P3 => SYSTEM.UNSIGNED_LONGWORD(TIMEOUT),
P4 =) SYSTEM.UNSIGNED_LONGWORD(TERMINATOR) )3
if not SUCCESS(STATUS) then

PUT_LINE(" . e s e tineennnans Sorry RECEIVE Unsuccessfull");
end if;
if integer (IOSB_VAR.STATUS) = STARLET.SS_TIMEOUT then

PUT_LINE("#%% SO SORRY -—---- > TIMEQUT " s

---------



end if;
—-n7iU3auiNgy ascii code--
if RECMSG = ENQ then
put_line("This is ENQ");
elsif RECMSG = EOT then
PUT_LINE("This is EOT");
elsif RECMSG = ACK then
PUT_LINE("This is ACK")3;
elsif RECMSG = NAK then
PUT_LINE("This is NAK'");
end if;
X := " "QRECMSG;
MIT := CHARACTER_TO_UNSIGNED_BYTE(RECMSG);
BIT8 := SYSTEM.TO_BIT_ARRAY_B(MIT);
STRBIT(1..8) := (OTHERS => ’0');
for I in 1..8 loop
if bit8(i-1) then
STRBIT(9-I..9-1) 3= "1";
end ifs;
end loop; -—-A1TUFAINR - -
PUT_LINE(X&" "&SYSTEM.UNSIGNED_BYTE’image(MIT)&
" "&STBBIT(l..4) &

.
peo.

'W?{&STRBIT(S..a)&" (" & INTEGER’IMAGE(Y));
Y := Y + 13
end loop:

end QIOW;
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4.1 STANDARD PROTOCOL SECS.

SEMICONDUCTOR EQUIPMENT COMMUNICATION STANDARD §01ﬂq1suu1ﬂa
SEMI (SEMICONDUTOR EQUIPMENT AND MATERIAL & INSTITUTE INC) uazaan
Wuy SECS aanun 2 qﬂﬁa SECS1 iay¥ SECSZ SECS1 ﬁ1§tﬁunﬂ1§aaﬁ1uﬁm1§ﬂu
Lﬁadﬁunﬂ1xﬁau1g0ﬂﬁ7n1uqu iaga (DATA LINK CONTROL) Uz SECS2 atﬁu

NﬂﬂTﬁﬁuﬂﬂ1éﬂﬁ11§UU MASSAGE FORMAT

PROTOCOL OVERVIEW
4187514 SECS A1muaT# PROTOCOL 1ava17dad117wanvanuiialaadiiy

AauiiqLaa T ﬁ?ﬁﬂqnqutﬂéaqﬁ130ﬁuu§m IC uT799UNaR IC (IC MANUFAC
TURING) Fruuntfidadnraninszuntfaa RS232C STANDARD Tasl¥mainyiu

- DTR DATA TERMINAL READY (OUT PUT SIGNAL)

- RTS REQUEST TO SEND (OUT PUT SIGNAL)

- DSR DATA SET READY (INPUT SIGNAL)

- CTS CLEAR TO SEND SEND (INPUT SIGNAL)

MESSAGE PORMAT

SECS MESSAGE BLOCK 15¢nauAI8 A21N81288Y BYTE HEADER (10
BYTES), TE&T (0?244 BYTES) uar CHECK SUM (2 BYTE) &m¥u LENGTH
BYTE M?aﬂ15§aﬁdnaq BYTE 3&iiluuuy UNSIGNED BINARY FORMAT was':isqy
74 BYTE 189 CHECK SUM "nuﬂm51§anaq BLOCK SIC" azitenautuaie
HEADER War TEXT @113217 BYTE (LENGTH BYTE) tnafiy 10 5ﬁ11u%ﬂwuaﬁ
axl@ 13 BYTE ﬁa LENGTH 1 BYTE HEADER 10 BYTE War CHECK SUM 2 BYTE

..... "l arl o omom 6 TIT AMNY OCOTTD llﬂ'un:\!lgﬁﬂ IITADLED TRYT
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SECS MESSAGE FORMAT

. CHECK

LTH . HEADER =~ ﬂ SUM
s 1 .- 10 0- 24-, | 2
SPAN FOR
<t LENGTH & ”"i
0 b CHECKSUM :

AN ACTUAL MESSAGE

. CHECK
TH' HEADER SUM

0a) [0o o1[o1]o1]s0 01]00 00 00 00| |00 84|

e« 10BYTES ———>



30 244 BYTE Br9aufiewuanasinafy 257 BYTE Aa HEADER 10 LENGTH BYTE
. TEXT 244 CHECK SUM 2 hemuanasild 257 Tudiuzas CHECK SUM aziiunns
G uam uuy 16 BIT §9ud HEADER B9 TEXT Tas CHECK SUM Un@té "0" dardn
2% 93398 A1 SUM ®ps UNSIGNED 16 BIT may HEADER uay TEXT Weiasify
F\'\LQW"}S 2 BYTE &TG]TI'\EIN']N’I"']’YI BYTE #avy CHECK HEADER Ylﬂ"l SECS aviqs

ABUA38 HEADER Wasd7u1a 10 BYTEE @maaa 714 HEADER uqvﬂ1unau1ﬂﬂqa

DEVICE ID 3¥ YANAIIUNN1AT 1T (Tagtawizaslfuan ID xﬂ1aqm1aaﬁnfé

1.

fnaen1T AaRa HOST) Tas BIT wn(t&3a41 R BIT) aviiu BIT AEANIRTEU
¥%44 1ilw BIT Puania aqn HOST wia 3n EQUITMENT ntﬂugﬁq SECS Haanun
wazfanuanas DEVICE ID HA218817 2 BYTE ?qé?ﬁqquas1ﬁ?un1ﬂniqtﬁﬂﬂ11aa
éassndqq1ﬂ11uqsuu§aﬁ11 12% 31 HOST CONPUTE Yi#3 EQUITMENT u1#4
HOST CONPUT -

9. DTEAM & FUNCTION azuanai11auungdn asl7 (WHAT) w3a BYTE A ¥uan

< A2IUNHNE AangTuiarnTena A mFunRe  SECS Wnan  STEAM Waz” FUNCTION
ﬂzﬁeaaﬂuﬁéﬁutﬁuaimﬂ STEM Az iiluiiaiatuy way FUNCTION iiuiiasar niaax
uyand1 STEAM Lﬁuﬂanéuﬁ15 1du S1F1 waz S1F1 qstﬁunéuﬂ11ﬁﬁq1u15adﬁu
N4 CHECK READY Tag S1F1  aziiun17aiuaTn HOST COMPUT i
EQUITMENT Tmaﬁﬁdqnwudwqmaéﬂu LINE n11§aaqiﬁn?aﬂﬁ (ARE YOU THERE
REQUEST) 138n19 EQUITMENT {&¥u REQUEST fAasa@aufiuniin ﬁaéuasuan
ﬁaﬂﬂaﬂlﬂ%ﬂﬂﬁ?ﬂiﬂﬁﬂﬂlﬁ%ﬂﬁﬂﬂ?g W7auily SOFWARE VERSION ﬁ?ﬁewuaé CIE
MU STEAM 131unﬂ1uﬁﬁaantﬁunéu1wd BLOCK NUMBER RBUBAAIIUNUIHIN
(WHICH) Taavzdl BIT ﬁﬁﬂﬂlﬁ“ﬂ?ﬂﬂﬂ?ﬂtﬁu BLOCK aﬂnﬂaw1aﬂq wazdialuin

2 BIT f19a9(28 w3y CHECK ERROR SYSTEM BYTE @&17a¢13d8wm%¥y -
"BOOKKEEPING" #17&81712Y MESSAGE

28



- DEVICE ID

. T CHECK
LTH HEADER .. TEXT SUM
\‘ \\\\
4 ~
\\ \\\ l
~ )
\ REN
\ \\\
\ BYTE1 BYTE 2 ~
\\75543210 75543210}-—4——-51‘.5»«:—.-:
\15 14 1312111098 7 6 5 4 3 2 1 Ol-“‘"———‘. > 5LT§ lt«l F_iE'_D
R DEVICE 1D ¢
J/ le—— 158ITS & s
/ l Value: 0-32767
/ \\\\ H
/ ~
/ o
/ -~
/ T~a
/ e
/ S~
/ LSS
R-BIT DEVICE 1D MESSAGE DIRECTION
b
0 DESTINATION HOST TO EQUIP
1 _ SOURCE EQUIP TO HOST
By

29
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~ DEVICE .lD
EQUIPMENT-TO-HOST

) CHECK
LTH HEADER < TEXT ' SuUuM
: DEVICE B >7£]
10 ‘> -
80 03 |
\
/l N
/ \
\
/ \
/ \
DEVICE
D o
1 ((311 .
LR—BIT =M
HOST
COMPUTER
NODE_ ' NODE
COMPUTER : COMPUTER

PN

" beauip| |equip| |Eauip

. 71 # #3
LA

LN

EQuIP
w4

EQUIP EQUIP

2 2
k3 ks




. DEVICEID
HOST-TO-EQUIPMENT . R

. CHECK
LTH . HEADER TEXT . SUM
1 1 R I | I/ | N
10 - -
00,03 .
\
/l N ' :
\
/ \
l \ .

R-BIT =0
HOST .
COMPUTER
-1
NODE —
COMPUTE COMPUTER
4
Equip | |EQUIP| . |EQUIPY EQUIP| ;| EQUIP EQUIP
F #2 # | #4 i) #S. #6

-
.

. ¢ 4
ad L4 auuutiae BLOCK fﬁagatua;ymaq

o sl W3 TS gt s vy e T L 2
o m st e, AT T

ey



- SECS MESSAGE HEADER

- CHECK
LTH HEADER =_ . TEXT SUM
S —n 5
] —— 10BYTES —— ‘\\
o N
Il N\
/ \
/ e
: ) \
Qg \ sy N
(&“I I \ % .'\' \
'C§I / \ . q \
ll \ Q;él N
1 2 3~ 5 gl O 8 s 10
A \ Ny et 2t -
FJ oo b b [ A4 pLogK 1 SYSTEM 8Y7Es
lA Fod
R S
'WHO?
(EQUIPMENT X Y
° RESERVED
- WHAT? FOR
(MESSAGE ORGINATOR
MEANING)
T
WHICH?
_ (BLOCK OF Lo
ASEAIES) \A\0
i
Xng\cu PATA. 3
N
\x‘?\
./ ;3\
_— N

7~
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STREAM & FUNCTION CODES

LY 1] 4 LK) t A
STREAM ’azag‘munuq BYTE N 3 ©ay HEADER &9u4 FUNCTION agmtmu\m 4 u

M < < 2 < Ve
BYTE n 3 *¢%d91utawiz unh 0-6 fqulinh 7 1ﬁ1n1ﬁnﬁaqnn71ﬁ§1uﬁnﬂ1mau

ARUNTEIRUNIY

STREAM

FUNCTION

W-BIT

THIS DEFINES THE MAJOR TOPIC OF THE MESSAGE.
THE FOLLOWING STREAM VALUES ARE USED:

0 RESERVED
1-11 DEFINED IN SECS-2
12-36 RESERVED FOR SECS-2 FUTURE USE.

64-127 AVAILABLE FOR USER-DEFINED
STREAMS.
THIS DEFINES THE SUB-TOPIC WITHIN STREAM.
THE SAME FUNCTION COD MAY HAVE DIFFERENT
MEANINGS IN’' DIFFERENT STREAMS, BUT THE
FOLLOWING VALUES ARE USED:
0-63 DEFINED IN SECS-2 OR RESERVED
FOR FUTURE USE.
64-255 AVAILABLE FOR USER-DEFINED
FUNCTIONS.
WHEN A QUREY/RESPONSE XONVERSATION IS USED,
THE QUERY MESSAGE ALWAYS HAS AN ODD FUNCTION
VALUE. THE ASSOCIATED RESPONSE MESSAGE HAS
AN EVEN FUNCTION VALUE,ONE GREATER THE QUERY.
THIS BIT DEFINES WHETHER A REPLY IS EXPECTED.
IF W-BIT IS "1" A REPLY IS EXPECTED. IF "O"

MAA DI T'DDT VYV TITCY TO"YUTiTh/aym
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CHECK
SUm

STREAM & FUNCTION CODES
LTH HEADER 77 ° TEXT
SRR
/ X AN
/ o/
/ hid
/ S A
~
{ 1
; BYTE 3 BYTE & ;
,wsB=765432107'ss432101-4—--.~5r,—s
ST BT g PeNl I
WV )
STREAM FUNCT[QN
1" = REPLY EXPEC.'I'ED_J i
‘0" = NOT
lSTF{EAM
7 BITS o et
Value: 0-127 ' FUNCTION
8 BITS
MAJOR Value: 0-255
TOPIC OF
MESSAGE SUBTYPE
" N WITHIN
B , STREAM -




DATA ITEM.
;‘LIST FORMATH

=

A

LIST =
DATA ITEM %
‘.-ORMAT LTH
CATA DATA
01 [ 03 || m=
1 /l
7 e 3ITEMS IN ST —

20
A%
A

LTH IS 2 OF DATA lTEMS
L——-INLIST

(NOT # OF BYTES)

v

IDENTIFIES THIS ITEM
"AS A LIST

J”



SECS 2

DATA ITEM FORMAT

=

e

v

FOR- | | =
MAT |- -1 1> 'DATA ///

i 1==3 0-1.998,500
‘ " LTH -u '

- R

e S

- 19 0

d b7} -,
gﬂn 18 gﬂunuﬂaa BLOCK ﬁaﬁaﬁum

BOLCK 784A77U9UAATUR naqﬁﬂga

4 } %4 19 - v 4! gu
?ﬁﬂzﬂ?ztﬁu BLOCK n3:1dld7auauantuaiay gauanddu1Tu PROTOCOL uavlu

Y ]
t

< v} [YSRR V) s a : . o <
EUnla naﬁa BYTE uﬁnqsﬁﬁﬁﬂﬂaﬂaxnainaqﬁua 1a4R ZadnTAINUAG INIE

U4
E %3

1 t ol - J u&! -
na1?  eaalyd uwaziluw 3 BIT qmnﬂﬂUnm azlan 001 nqutﬁu1umﬂuu1m1§ﬂu Ele}
] b 24 L] g 1 e
2814 17U WHIBLRTTDY 1aUa ASCII 1w 41 @1691a2u BYTE uaziniafiy 0
[ 7 ]

f9uludn 3 BYTE Haun qs1§1dLanﬂawuﬂﬂanaoﬁaﬂande Fo1fufl wdetdinaiy

YY) . v N YR I |
1,990,600 BYTE uasai1aavn17d9u1nn11u 3¢9 f9uuy LIST (ADLUBNY -

ASCII FORMAT 41 (HEX). IN THIS FORMAT, EACH BYTE OF DATA
CONTAINS AN ASII CHARACTER.
UNSIGNED BINARY FORMAT 21 (HEX). IN THIS FORMAT, EACH BYE OF DATA

NARTIT A TATEY AR TINTC T ANTT NIAADYV VATIID TUTCO TADMAT
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INTEGER

37

OF OTHER DATA WHICH USES ALL 8 BIT OF THE BYTE.
A PARTICULAR CASE OF UNSIGNED BIARY IS THE ONE-
BYTE UNISIGNED BINARY FIELD. THIS IS WIDELY USED
IN THE SECS-2 FORMATS TO HOLD A VALUE IN THE -
FANGE O THROUGH 255

IN THIS FORMAT, DATA CONTAINS A SIGNED,FIXED-POINT,
INTERGER BINARY VALUE. THE SIGN IS ALWAYS THE -
HIGHEST BIT, WITH "O" SIGNIFYING POSITIVE (OR ZERO)
AND "1" SIGNIFYING NEGATIVE VALUES. NEGATIVE VALUES
ARE CARRIED IN TWOS-COMPLEMENT FORM.FOR DATA LONGER
THAN 1 BYTE, THE MOST SIGNIFICANT BYTE (MSB) IS
ALWAYS FIRST. AND THE LEAST-SIGNIFICANT BYTE (LSB)
IS ALWAYS LAST.

THERE ARE FOUR (4) FORMATS OF INTEGER: DEFINED.

FORMAT 65 (HEX). ONE-BYTE INTEGER. THE VALUE IN
DATA MAY RANGE FROM -128 TO + 127.

FORMAT 69 (HEX). TWO-BYTE INTEGER. THE VALUE IN
DATA MAY FROM -32,768 TO +32,767.

FORMAT 71 (HEX). FOUR-BYTE INTEGER. THE VALUE IN
DATA MAY RANGE FROM -~ (2%%31)-1).

FORMAT 61 (HEX). EIGHT-BYTE. THE VALUE IN DATA MAY



FLOATING-POINT THIS FORMAT USES THE IEEE P754 FORMAT FOR FLOATING-

POINT VALUES. THERE ARE TWO (2) FORMATS OF FLOAT
ING-POINT DEFINED.

FORMAT 91(HEX). FOUR-BYTE FLOATING POINT.

FORMAT 81(HEX). EIGHT-BYTE FLOATING POINT.

ZERO LENGTH DATA ITEM

LA

Y

FORT =
MaT | “TH

a0

CAN ACT AS A “PLACE HOLDER"

38



ZERO-LENGTH DATA ITEM

ALTHOUGH IT MIGHT NOT BE IMMEDIATELY APPARENT,* THERE IS AN
IMPOUTANT USE FOR A DATA ITEM WITH A LENGTH OF ZERO (0).
SUCH A DATA ITEM OFTEN FUNCTIONS AS A "PLACE HOLDER". AS A

SIMPLIFIED EXAMPLE, IMAGINE A "NAME" RECORD, WITH THREE DATA
ITEMS:

FIRST NAME
MIDDLE NAME
LAST NAME

FOR A PERSON WHO HAD NO MIKKLE NAME, THE "MIDDLE NAMEK" DATA
COULD USE A LENGTH OF ZERO. THIS KEEPS THINGS STRAIGHT, SO
THAT THE LAST NAME IS ALWAYS THE THIRD DATA ITEM.

39
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MULTIPLE SUB-ITEMS IN ONE ITEM

4 ” - i.::\‘f. )‘(/ -_; - .-:

) T HoF 4 ;
o R
FOR-| LTH / 1 2nd 3rd
e 14
Mé’\gT 06/ VALUE YALUZ VALUE |
—~ 5 BYTES - - -
YO e

%

|, SPECIFIES 6 BYTES
. TOTAL DATA LENGTH

SPECIFIES DATA CONSISTS OF

7 2BYTE INTEGER VALUES
6 BYTES
TOTAL LENGTH =~ THEREMUST BE
— /7 3 DATA FIELDS
2 BYTES
EACH VALUE

TR .

2 NOTE: THIS IS NOT THE SAME AS A LIST.
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LIST DATA ITEMS

AS SHOWN IN THE DIAGRAM, FORMAT CODE 01(HEX) SPECIFIES A LIST
ITEM.

A LIST DATA ITEM CONSISTS OF A SERIES OF OTHER DATA ITEMS. FOR
A LIST DATA ITEM, THE LENGTH FIELD FIELD SPEDIFIES THE NUMBER

OF DATA ITEMS CONTAINED IN THE LIST, NOT THE NUMBER OF BYTES IN
THE LIST.

TO DETERMINE THE LENGTH IN BYTES OF A LIST, YOU MUST EXAMINE THE
INDIVIDUAL DATA ITEMS CONTAINED WITHIN THE LIST.

LIST ITEMS CAN BE EMBEDDED WITHIN OTHER LIST ITEMS.



L ¥ ]
AN @8 naﬂa ‘iuﬁﬂ\i

00011100
1XXXXXXX
XXXXXXXX
00000001
00000010
10000000
00000001
XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
00000001
00000010
01000001
00000110
01000001
01000011
01001101
01000101
00100000
00100000
01000001
000600110
00110000

ﬁ?ﬂdﬁﬁﬂﬂ?dﬂﬁaﬂa 310 ID XXXXXXXXXXXXXXX STREAM 1 FUNCTION
EQUIPMENT ua¥ TuUqungy VERSION

BLOCK LENGTH 28 BYTES
R=1(TO THE HOST)
DEVICE ID.

STREAM 1, W=0.
FUNCTION 2.

E=1

BLOCK # 1.

SYSTEM BYTES.

SYSTEM BYTES.

SYSTEM BYTES.

SYSTEM BYTES.

LIST ‘

2 LIST ELEMENTS

MDLN FORMAT ASCII, 1 LENGTH BYTE
MDLN LENGTH 6 BYTES

A

c

M

E

BLANK™ -

BLANK

SOFTREV FORMAT ASCII, 1 LENGTH BYTE
SOFTREV LENGTH 6 BYTES
0

Uua
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00110000
00110000
00110000
00110001
XXXXXXXX
XXXXXXXX

0
0
0
1

CHECKSUM MSB
CHECKSUM LSB
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5.1 VGBL.SOFTWARE

VGBL ﬁa ﬁﬂWﬁqugﬂﬂﬂﬂ (COMMUNICATION SOFTWARE PACKAGE)%QéﬂﬁN%ﬂ%“?E
ﬁuua%m (BOARD) GEIC-32 §0ﬁ781§ﬂW1L§BNTHQ1ﬂ§Q HOST uazqﬂn1&tﬁu1ﬂ1ﬁ
2814790137 uasﬂ1u11nLﬁuﬁﬂuquqﬂnféﬁdaﬁu HOST Y@ n133an17113817019
19T VGBL 351i1T9in170auduae1281 7916 LT S unar# N1 7080 L 2814
tiutu cPU
VGBL azUTznaunaa

¥ PXI - GEIC - VAX Tugaﬂaﬁqs (COMMUNICATION MODULE)

uazTuga?mTuganﬁQ§ﬂQé1Qﬁﬁé

% XPC (MULTI-PORT SECS COMMUNICATION)

% GEIC TUTua7ulfeu (APPLICATION PROGRAM)
PXI @n Tugagaﬂﬂ1i1u ?Qaqmﬁaﬂﬁ GEIC‘aadaﬁu VSII-VAX Zadnuaidagniis
XPC fa Tuga?aﬁ11uuuﬁaawa§m Feni% GEIC ﬁquﬁ1aﬁmﬁaﬁuqﬂn1ﬁ?unw1u§m
A& uNT0AuNun SECS 18
GEIC Tﬂ1un7u130ﬂudﬂu¥nnﬂ1L§u11u71u§a§a_aquqsnﬁﬁuﬂm1§1u PXI Tuga

d . Y
twanﬂsaﬂaTﬂuEagaYHaqssnu vax

172NN UUTATINT 1Y

f
* améaﬁuqﬂn1éﬁ1§uqm1§wu SEC (SEMICONDUCTOR EQUIPMENT COMMUNICATION
% Aasiafiu HOST Taal¥TiUsTmAaa (PROTOCOL) BX1
* @1N1T08ALVUTRTANITALENAR1T SECS 1aTULARLUNITASALL B
* BIU8AAREANTUAITULURNE1971T SECS/PXI ’
* ﬁqnumLﬁunﬁeﬁqqﬁqs%zniﬂeqﬂn1&uas HOST

*

. < w < -
81142897 dEAInTUATL AT YA NR Ay

ant o a “
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fiad1fiatun1Taanuuy

* ﬁﬁanaqqﬂn1&tawﬂsaﬁﬂqqzﬁaqgnﬁﬂnuﬂuazlﬁﬂu USR (USER SERVICE
ROUTINE)

% #p9n1778U HOST 313wt fanTaedadn1tudawand GEIC (Furinem

. 4 ] [ - v 1% < 4 - “ v
* qﬂn1m1nu 1.1uagm1m1ntﬁﬁtﬂauTﬂqYQQunmsnnﬂanaq HOST tnanN17BGHAN

VGBL COMFIGURATION DIAGRAM

PXI COMMUNICATION ==)>COMMUNICATION WITH HOST
MODULES

==)>COMMUNICATION WITH

XPC COMMUNICATION : 8,16 OR 30 PRODUCTION
MODULES ==>EQUIPMENTS.
_________ OR ~ccmmmme———

GEIC APPLICATION ==?
“'l.‘ .

PROGRAM ==>DATE COLLECTION INPUTS
==




OVERALL VSII ARCHITECTURE DIAGEAM

<- AGENT

APPLICATION-

APPL 1 APPL 1 APPL 1 APPL 1 | APPL 1
M--P--I~--P
VSII VSII VSII
XPC XPC XPC
vvv vvv yvv
EQ EQ EQ EQ EQ EQ EQ EQ EQ
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VGBL SOFTWARE ARCHITECTURE.

Tugaﬁaﬁws PXI U9rnauais 6 TASKS uar 3 QUEUES 9@

1.
2.
3.
4.
5.
6.

TNQR%QQW?

1.
2.

TASKS
PXI_PORT
PXI_BXFER
PXI_MSGRX
PXI_MSGTX
PXI_TIMER
PXI_MON
QUEUE
QUE_PXI_RSND
QUE_PXI_PORT
QUE_PXI_MSGRX
QUE_PXI_MSGTX
QUE_ACEB
QUE_SW1

Ya

ID : PRIORITY

30 = 9

32 : 10

34 : 18

36 : 16

38 ¥R

40 : 30 # OPTIONAL

'QUEUE __ELEMENT

SND_COUNT

1000

RCV_COUNT
¥

SND_COUNT

5
2

XPC UTznaumls 3 TASKS WA

TASKS
XPC_BXFER
XPC_MSGRX
XPC_TIMER
QUEUE
QUE_SEC_COMM

024
2 QUEUES avuaa

ID ¢ PRICRITY
20 : 10
22 : 18
24 : 12

QUEUE ELEMENT

1000
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VGBL HARDWARE REQUIPMENT.

¥ GEIC BOARD
8 CHANNEL SERIAL I/O BOARD.

¥

% BOX ASSEMBLY

% DECSERVER LINE
*

CONSOLE TERMINAL (OPTIONAL) ‘

DEFINE SPECIFICATION SOFTWARE VGBL
% 1ue (MODE) @19 4 & mFun1 START UP VGBL/HOST
MODE 1 ¢ i#p VGBL uaz HOST twmaziIuriieiu
— VGBL ﬂsaéﬁﬁlaﬂ
- Ju .STARTUP REQUEST 31n HOST
- @4 PXI STARTUP REPLY Yi#iv HOST
- &4 TIME REQUEST ty#is HOST
- L%ﬂﬂﬂﬂaz HOST = 1
- téuaﬂqu§u§1u§3waémnaﬁqﬂn1é
- d9112817 EQUIPMENT ONLINE ‘uEe¢ HOST iafiau
La3a9Tmi L 511 "ONLINE"
MODE 2

VGBL REBLLTED, HOST 1i141uua%
- VGBL ﬁcﬁqaé
- Judan@y "PRESENCE POLLING" ann HOST
- &4 STARTUP REQUEST Yi#4 HOST
- %u STARTUP REPLY 31n HOST S
- @4 TIME REQUEST ‘uU#iyv HOST
- t%manﬂqz HOST = 1
- téuanﬁqsgué1ﬂ§ewd§mnaqqﬂn1ﬁ

- d@4117817 EQUIPMENT ONLINE uUfe HOST (diauill

AN
Py " ’'y) .
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MODE 3 : VGBL 11914UWA7M HOST REBOOTED
- Ju STARTUP REQUﬁST 311 HOST
- &4 STARTUP REPLY u#iy HOST

MODE 4 : VGBL tnilay HOST "OFLINE"

L%ﬂﬁﬂﬂqs HOST = 0

. w 1 < '
- ngf1 PXI RECOVER #4117/17 PXI niad

L]
- e - 1 '
- dlfuduuatinTaidig Maan Tanudaeaty
1 i 1
- 1uagmﬂa1ﬁqﬂﬂ1mﬁuut§ﬂuﬂ "ONLINE"
o~ r's - VA '
- wﬂﬂnﬂqsguﬂiﬂﬂqwaimn1u1ﬁma13

L

u' L) dl
- a4174y "PRESENGE POLLING"Yﬂaqwaéanma11

T8UNTENY HOST &9 STARTUP REQUEST

. YN . v = o X
* nﬂﬂnﬁﬂ1a11ﬂ1nqﬂn7m1ntnaﬂszTaﬁﬁﬁﬁﬂaﬂmquaa
1. aﬁnaguﬁﬁanaqnwsuaﬂanw1 (OPERATION TYPE)
- 2 é 1
2. ﬂﬂ1mmmqqﬂnﬁmﬁnu
4#. s 4 S,
3. n1TtlUagu anﬁnuaqﬂnvm (EQUIPMENT 1ID)
o~ e ¢ o
4, aundﬁunﬂ1nnq1umﬁnn1sud wasWantiy (FUNCTION)
(214849 APPENDIX E & w%u VALIDATION ALGORITHM)
LY ) Al’f (v
1. ﬂaqnuﬁuﬂqﬂnsﬁnYunﬂjunu (UNSUPPORTED EQUIPMENT)
P 4 o ¢ o .« ¥ o
- T189ulydas HOST suaﬂﬁﬁunﬁqﬂq1ﬂ1nqun1mﬂumn1uﬂ13unuaﬁnwa§m
- ﬂﬁﬁﬁmnuﬁﬂﬁunﬂ1ﬁﬂ¢ﬁunanqﬂﬂ1ﬁnﬂauaﬂ
-~ - B ¢ K
2. ﬂaanunﬂ1mmmcqﬂn1m1nu
t Y ) ‘”u
=~ m71qaau911ugnmaquasnﬂwumﬂaqﬂn1mﬂﬂnu
- ﬁﬁnﬂ1ﬁ1num§a1ﬁgnﬁaqn?aﬁﬂﬁuLﬁaiu
* T1897ulUds HOST 511ﬁgnﬁaqn?a§n11ﬁﬁﬁu
o aray oug ( . .
* ﬂaummﬂuaﬂmunumauﬁaqqun1mnﬂauan (OFLINE EQUIPMENT)

1 . ® (3
- 511uﬁﬂmnqn11n1nua#aqﬂn1m
o N V4



'
% udaswatatiidy "acTIvVE"
. &
* UHA9IIUIUNTTLARAWRTR
[ < g . 's
davfiun1giUdasau anﬁnumnaqqﬂn1m
ar t ‘ -~ 2
- %1841ulas HOST Qﬂqﬂﬂ1mﬂﬂ3uuutﬁu "OFLINE"
u.}& . Ly S ( " ’ "
_ ﬂaummwuaﬂaunumaunaqqﬂn1m OFLINE
4 'Yl 3 uuﬂd l": (
4. Lua1unumauﬂaumn1unﬂjuﬂﬂnqﬂﬂim
o ] o ' < |‘f o 4
- g1g9utlyay HOST 1ﬂ%ﬁiunwdaﬂiniunﬂiunuﬁﬁnqﬂﬂ1m
o £/2
- #3an1281Tuungly

s l o
% VGBL ﬁaonuqﬂnsmiﬂae "OFLINE"

s1891uU#e HOST naeqﬂnsé "OFLINE"

' L’ da [ I's
asaﬂanﬂqﬁﬂ1nqnuﬂnua§qqnqﬂﬂ1m

o B é 4
ﬂﬂﬂﬁ?taﬂﬂﬁuﬂ?ﬂﬂwﬂim

% ﬁdﬁﬂ1nqnumﬂﬂnaﬂn1mqvandqwﬁu1ﬂaq USER SERVICE ROUTINE #a<31A

Eﬂﬁ7ﬂ§1?ﬂ3ﬂﬂ?ﬁuﬂﬂﬂﬂﬂl18U5ﬂﬂu81 *

% 111981981 7hanua3 N HOST (AadisTaraiaaas nan
1. aﬁuaguﬁﬁanaqn11uﬁﬁaﬂﬁ1
2. aﬁnauu GEIC ID
3. auuauu PIP ID
4. duuduun17n1wuﬂ§aaﬂﬂ1m
5. duuagunﬂ1nﬂqﬂumqun1zuﬁuasﬂeﬁ§u (FUNCTION)
(21984 APPENDIX E dﬂﬂigHVALIDATION ALGORITHM)
HasFugiafitsid1qufiu (UNSUPPORTED)
_ w397 HOST n71uf9A11uAaIALARDY
~ 1Endn1arnas HOST i 0
- 985y STARTUP REQUEST 3¢ HOST

o 4 l‘f P - [ Y]
flaefiu GEIC ID Whid13ufiuniainaiiy 0

)



% fAavuagniy HOST = 1
% @9 STARTUP REPLY Yy#e HOST
w3 nsvhiaauiuaautula 1.
3. ilaefu PIP ID uUAswty
_ olwtyansnbunautuia 1.
4. ﬁaqﬁuﬁﬂddﬁsﬂﬂnqﬂn1éﬁ1ﬁgq3uﬁu
- U39 HOST MNFIUNIAIIUNAWAR
- w¥ataadasiun da
5. ﬁaqﬁuﬁﬂaaﬂ1§1ﬁ511uﬁu
- (gutaaqfiuia 4.
% VGBL 5u DUPLICATE EQUIPMENT ID 370 HOST
- ?L%mwaéﬂquﬂ1$1ﬁiqq (IDLE)
- ﬁzﬁﬂqﬁﬂdﬁﬂiﬁﬁaéq1nqﬂn1ﬁ
- ﬁﬂanﬁazquéiﬂﬁqwaém%onaﬁa
Fef HOST Saenssfinludniazasivsag
% FuBn1d1TuaraT13FauEa L Jut 19815 RESEND/SPOOL udadsdias
- mau¥udaa EQID tZaiilu O
- udavi13I817TUE9ABUTEa (CONSOLE)
* Jun17§17 EQUIPMENT ONLINE
- AaTENIN1TRIISday EQID
- fAua EQID Tum1519 ROUTE
- uEavT1E@ITINENAAUTEA
* Fup1id1731n GEIC
- ATENIN1TATIIHAY
T L hdaesadTntaFulyHenauTta
* ¥up11%19 EQUIPMENT OFLINE

- #18 EQID A1n®#1719 ROUTE
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% tlaefiu GEIC OFLINE

- ﬁzdﬁqqﬂnﬁéﬁdalﬂauﬂﬂﬁq GEIC
TR} RELMEASIERLT R !

~ 13uPuunA1T STARTUP

a4 - G’
% daefuniTiUasy GEIC ID wia DUPLICATE GEIC ID

4. -
ﬁsaﬂﬁqﬂnﬁénma1ﬂao GEIC

&9 S159F1 i#y GEIC

naavaI1NnaNatalFeaaulda

L TUTUINAT STARTUP

% iavdu DUPLICATE EQID 9qun12815 EQUIPMENT ONLINE
~ p¥ataadn T
- ®9 S159F165 i#y GEIC
- uﬁﬂﬁﬂﬁﬁﬂaﬂwaqﬂ1ﬂﬁﬂﬂﬂu1ﬁa

ar L 4 !’: ar e
* ﬁﬂﬂﬂuﬂﬁ?ﬂq1ﬂ1uﬂﬁiuﬂuﬂﬂ PIPD ,GID M?ﬂ TYPE

asﬂﬁﬂﬂﬁﬁt?auTaeqﬂnﬁﬁ1ﬂ§q GEIC

&9 S159F1 ‘l#s GEIC

1

waaval1duawa1ellivaaulta

{FunuIun1T STARTUP
(¥ - L] 4 L] '{ (v} a
¥ ﬂaﬁnunﬂqﬁﬁﬁniuﬁﬂﬂgununu EQUIPMENT 1D
o ] 2
- TIRBIIFITNN
- &9 S159F65 MU#iy GEIC

- udavAluNawR1alUaNAAUTER

STANDARD MESSAGES SENT FROM VGBL TO PIP (HOST).
V % VGBL STARTUP REQUEST. - S151F1 CR1]
* REQUEST FOR TIME. S152F17 CR]
* REPORT EQUIPMENT ID LIST. S151F165
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* REPORT EQUIPMENT "OFLINE" S151F169

% UNSUPPORTED PIPID,GID,TYPE- S159F1  [%1
* UNSUPPOTED STREAM S159F3

* UNSUPPORTED FUNCTION S159F5

% UNSUPPORTED EQUIPMMENT S159F65

THE FOLLOWING REPORTS ACTIVITY BETWEEN EQUIPMENT AND GEIC

% REPORT UNRECOGNISED TYPE. S159F101 [X1
% REPORT UNRECOGNISED STREAM S159F103

% REPORT UNRECOGNISED FUNCTION S159F105

% GEIC DETECT DUPLICATE EQID S159F165 [X1

STANDARD MESSAGES SENT FROM PIP (HOST) TO VGBL.

% VSII STARTUP REQUEST : S151F1 CR]
% UNSUPPORTED PIPID,éID 6R TYPE S159F1 C*3
% UNSUPPORTED STREAM S159F3

* UNSUPPORTED FUNCTION S159F5

% UNSUPPORTED EQUIPMENT S159F65

% HOST DETECT DUPLICATE 'EQID S159F167

NOTE : [%] SET XPC TO "OFLINE"
[R] MESSAGE REPLY REQUIRED.
(X1 SET PORT TO "ONLINE"
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SECS MESSAGE VALIDTION ALGORITHM

L MESSAGE RECEIVED 1
< KNOWN TYPE >-n---------- CREPORT ILLEGAL TYPE1
¢ NEW MACHINE >-y--< DEV-ID = 0 >-y-[CREPORT ILLEGAL ID]
: {DUPLICATE iD>-y-CREPORT DUPLICATE IDI]

i [ REPORT EQUIP ONLINE 1]

i v
< ID CHANGED > -y==-m==-- e [ REPORT EQUIP OFLINE 1]

o (===t

{DUPLICATE MSG)-y-~——=~— [ discard messagel

< EXPECTED >=y—-+

< PRIMARY >-n-!---~f block error - discardl

¢ FIRST BLOCK >-n-!----[ block error - .discardl
H v

+-->< LAST BLOCK >-y-!--+

H [LSAVE MSG-MTB 1 P



-+
I
]
I
1
)

I
v
1
|
!

!

I
+

+
1
1
1
|
1
i

N
I
I

4

+

i < SECONDARY >-n-+ | |

1 1 ' 1
1 1

+-y-< FIRST BLOCK > W\\M// /¥

-
-

LADD MSG-MTB 1 Bkl |

¢ LAST BLOCK >-n---=i-—+

< KNOWN S/F P e t~-L REPORT UNSUPPORTED S/F 1
i v
[ PROCESS S/F IN U.A.R.1 |
e ———————— b ——— b —————

wait for the next block

55



BLOCK TRANSFER COMMUNICATION STATE.

O=====- P mm e Lontention -=-vmewm—- dommmm o
: O=—=——= [113---=-~~ o} i
i / i Ofline !
: /t1 O=—=-= (0) === o] H

~
~
e

it/ STX i ENQ :
ENQ' !/ / 7 N !
Receive [41{-=mmm-=—~ o] i Q- memm——— >[61 Get Buffer
EOT i Send ENQ \ NALEY / | '
' \ 0----[10]J----0 / 0-->---0 Send EOT
H g !/ / i .i
' AN B3 / 0--<¢--[2] Receive
' Receive STX POL’ 7 ENQ ENQ ! LENGTH Byte
: NN\ /7 i
: NN 7 7 :
' 0==00==0 !
i Online (1) O0~-———=>-—--0-N-0<Valid Lengt
v H iCompletion! Y
. ? 0---«-=-[7])--=={~==--0 H
3 : i t1 i :
[6]~=={=—-=-0 : H 0--==>-=--[3]
! Send ! - - ! Recd !

4
td
<
C’-
)
7
b
<
o
1]
0
<



Receive [9]-------- b 5T ks o

ACK /NAK

IMPERFECT WORLD

57

i Y

o--mismatched--o0<{Checksum>

i Matched

________ {====-=-[8]1 Send

ACK



PXI MESSAGE- VALIDATION ALGORITHM
[MESSAGE RECEIVED]

< KNOWN TYPE >--—---—— {UNSUPPORTE TYPE]
. . u\,'. v
< KNOWN GEIC_ID>------ < GEIC_ID = 0>==--=N-==+%
¢ MESSAGE = S151F1 >-N---+

[ UNSUPPORTED GEIE€_ID J--+
< HOST STAT = 0 >-Y---[ VGBL STARTUP 1

¢ KNOWN PIP_ID >-N----[ UNSUPPORTED PIP_ID 1

< MC_ID = 0 >-Y-+

¢ KNOWN MC_ID >-N-|---[ UNSUPPORTED MC_ID 13
PO PQup—

< PRIMARY >-Y-+

< EXPECTED >-N-|----C DIECARD MESSAGE 1

[ PIP STARTUP 3 v

S159F1

S151F2
S151F165
S159F1
S151F1

S159F1

S159F65

58



L UNSUPPORTED FUNCTION 1 S159F5
L PROCESS S/F IN U.S.R. 1
SYSTEM SUPPORTED S/F

S151F1 / S151F2
S152F25 / S152F26
S159F167

CONSOL TERMINAL

T1,T2,T3,T4 YU’ PROG-DIAGRAM @Aaaxls
e e . > 34
T1 TO T4 Aa §2%iu (COUNTER) BIudA9INUIUATIN SECS MESSAGE § TIME
o ¢ y
OUT S| IMTURAIUEANTUAINY .
Al %
1. T1 ( RECEIVE TIMEOUT): GEIC TIMEOUT amrnia BYTE natinav SECS
1 4
MESSAGE aua133¢iuav’lIn
4 o ¥ odor v ] '
1) qﬂn1mqunﬁidanun1mnqnaadcnﬁﬁﬂﬁiYunua
2) ﬁﬂﬂéaﬂﬁ1lgauiﬂq13ﬂiﬂq GEIC uazqﬂn1égﬂﬁﬂn1m
uug N zds
2. T2 (PROTOCOL TIMEOUT): @aliuuazudaviiuiuaian -GEIC &4 ENQ i
[ v} é ", as 's
aqqﬂn1m uasiuim1unﬂ1manauaq11nqun1m (TIMEOUT- 3¥498 EOT qwnqﬂn1é)
4 o o '
miaiila GEIC TIMEOUT 7a¥u ACK wia NAK qwnqﬂn1éuaoqﬁn GEIC #4117
dwv%ﬂﬁqqﬂnié
Y] ' 1w I3 '3 P X o 4
nulgLue ﬂﬁYNﬁQﬂﬂﬁNﬂﬂﬂUWﬂ?@ (PORT) T2 A3 lWdITUIUIUGIBLUR GEIC
é 4 v 4 3 [V [ o~ é
WUAAIEAUIIINNAWATA UALUDATY 3 ATIURT T2 nasnausﬁuqua
AnaTanile

!

: 4 ' do P [ o s
3. T3 (REPLY TIMEOUT) Luanﬂdaqinma¢nﬂ1aau1ugﬂﬂ01ﬂaqqﬂn1m GEIC

- - é [ 4 ) - <
'-w'-mt.'m'maz1a:'~1’rufu'1mmau‘m’-nﬂqﬂn‘im mqﬂn‘:m‘tuﬁeﬁmm'\mmaum GEIC n3y

TIMEOUT ua¥ T3 3sduiwuru
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f1ad19 : GEIC &9 S1F2 1ﬂ§aqﬂﬂ1&uasnwmn5q S1F2 dnaa #auFulan
qﬂn1éudqﬂn1é1ﬁdq S1F2 aanua2 GEIC 3¢ TIMEOUT 4a
S1F2 aay
4. T4 (INTERBLOK TIMEOUT) 5nqﬂn1éﬁq§qﬁaau§aﬂ (MULTIBLOCK) SECS
MESSAGE Wil4 GEIC wasHedetinagnrlisuystuia GEIC 3¢ TIMEOUT

1 v
WAL T4 UL WUTY

CREE AR ﬁﬁqﬂﬂ1ﬁdqﬂw1aﬂiﬁﬂssnauﬁqq 5 uRaAtiu Mavatadeinag1Taan
1 2 u%anuﬁaqﬂﬂiﬁ§q1ﬁdqﬁ11aﬁ1u53ﬂﬁ 3,4 uaz 5 ninda
GEIC ¢ TIME OUT 7auaaaiatiy
— BUFFER 1uu38 PRO-DIAG faaz17

4 o o )
BUFFER Wd@a431u7u SECS MESSAGE uaasafn GEIC idad

3
- STATE Aaasis
VSII ﬁnqiﬁaﬁqsaé 2 Jiuyy a2 PXI Fel¥Aa@afiy HOST (Truu VAX)
war XPC Feiduntiaedanvuiiaswada tianazd GEiC drwqTauIang
qﬁﬂTéWﬂéﬂ%ﬁﬁaﬁHTﬁ1ulQaﬂlaﬁ1ﬁﬁ‘LTﬂ%ﬂ?g STATE i#an muagnniz

] 0 '4
UANGIIHASUAREWATH

STATE O

' ' é
lﬁﬂﬂﬂ?“ﬁﬂﬂﬂﬁQSQWQ (IDLE) Aa18uan 1uﬁqﬂn1mgnm?au1aqu?a

[ ' - »
qﬂnimYuﬁnﬂsmmmaaunuﬂ

[} 4 ar
STATE 1 lﬁuﬂﬂiuﬁﬂﬂﬂﬁqsﬁﬂﬁ (IDLE) aaludns qﬂn1&an1?nu13¢1waﬂﬂ

k']
1 v o é ] ' )
5198 1aRad TRy GEIC TutavilanwatadqetaigiadiTseaannia

Ul IR UTIUFA1IIEY GEIC |12u1905U ENQ waray ENQ nugﬂn1&1ﬂ
§roe
E ¥}

v -

(4
a1la51 ENQ ¢ 146 (SET) STATE

6

-

FY) 4
8189 ENQ 3¢ 116 STATE

4

- <4 4 . ¢
STATE 2 tﬁuﬁnﬂqsn GEIC Rcvaivwaagisdabaltua7tuqa (LENGTH BYTE)

Fan@ay (10 v 255)

7

(Y] [t [y [
ﬂ1ﬂ1ﬂuﬂﬂ11umgnmaqqz 9@ STATE = 3
N s ‘.".i o .,J.



STATE

STATE

STATE

STATE

STATE

STATE

STATE

H o . 4 : ) -~
1uaﬂﬁqzu13151uwﬂuaun901umn17a113ﬁ13qﬂ11uﬂ111umn1ﬁ1u1u
o s 4 ¢
STATE 2 WMR4IIATUANIMNATINNSIUARTIRFAY (CHECKSUM)
g v o .
2 UAGIBURINILHIN1TATIAFAY
(7] Y] [ A
§1N19079378UDNABNILLTA STATE = 8

[V ' v <
n1ﬂ11m111aau1ugnmaqnzxﬁm STATE = 7

-1 é @ o ¢
fn1zuleTan1T0auduay EOT ﬂﬂnquﬂsmn1asu ENQ ﬂﬂnqﬂnfm

€

Ve <
a11la5y EOT 3[¢146 STATE

5

v

o~ -4
H1MAFU ENQ 3¢ LER STATE

1t

8

Lﬁuﬁnqqsﬁxéudv SECS MESSAGE 1ﬂ§qquﬂ1é wﬁqaﬂnYUé%quum
Fruneludasaadan 2 tud Qndqaaﬂu§qastﬁa STATE = 9
\fugnineiinaasay SECs iWiwWed (BUFFER) imiata faifasade
EOT 1u#wain7dl waziHa STATE = 2 A1liflazida STATE = 1
Liugnaraznanid3aan S1iaaniawatet e suludgn1ala q 3qzﬁj
n1715a%9 CHARECTER %Qﬁumﬂ1§§nﬂﬁﬂqﬂﬂ1éaunssﬁq1ﬁﬁ1ﬁégndq

v t v f v o .
2anlal3Id TIMEOUT uasdy NAK 1ﬂaqun1mua1nauaua

'

STATE = 1

- o . £ ' 1 < 4 -~
tﬁuﬂnﬂqsndq ACK 1ﬂaeqﬁn1m uasu1un11ﬁ11nﬁug1m1uaq
MESSAGE RECEIVE u%q%qnﬁué STATE = 1

< Q@ ¢ 4 o o
Lﬁuﬁnﬂqznsa ACK #1938 NAK aﬂnqﬂnimtua1ﬁ1uu§1qznanﬁu§

STATE = 1

.03 Qll) dvz
- RAUAUAAUVBIAITLTIUAU GEIC UAIY

1
4 J
(1]

BETUR

LTS

% GEIC 3v#eidsu ™ QUIET " agaunTviie MPIP dunua "TALK"

o o <o . - 1 [ 4
nuduw GEIC ?Ql?ﬂﬂﬂﬂﬂﬂﬂgﬂﬂﬁm

EQUIPMENT (8 CHANNEL) GEIC (ACE PORT 1) MPIP (VAX)

_________________ > S151F1
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- o - — - ——— - n Sa— - > S S TR B M M =S M O At AE T e T e > e T v S v v S G Smp A b Mms M e M G S S A e B e G Y S

v e e s e - - S Sn = G S e s Gme S G - S S S s e St e Sme St Tme G A e e T (R A S T ST M G MY TR WS W S = e = = ——

BEGIN ZERO STATE POLLING
ON ALL EQUIPMENT PORT.

———————————— > S1F1 (ID = 0)
S9F1 PO 4 ), O -
---------- > S1F1 (ID = EQUIPMENT ID)
S1F2 Loy LA B~
Slfs 1LET \{ et el -

o= e o B S o o S o B S T e A A e b e e D Gt T T S - > mm Sae S e T S Tee e v et S Gam G M D s G S B A = — . — . - —

_____________ >  ENQ

TIMEOUT LG
_____________ >  ENQ

TIMEOUT T2 = 2
_____________ >  ENQ

TIMEOUT T2 = 3

CLEAR PORT BUFFER

T2 = 0
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3
1PN ©6

6.1 MPIP SOFTWARE

MULTI PORT INTERFACE PROCESS (MPIP)

1.0 5nﬁmsﬁ1q1ﬂ
MPIP (MULTI PORT INTERFACE PROCESS) tiuitsunsudasnsaanaieti
PXI (PIP_XPC_INTERFACE) TU5inaaananavliie GEIC (GENERIC EQUIP
MENT INTERFACE COTROLLER) «1unae DEC SERVER POINTS.
10801798 MPIP #in1#n191EvaudinaTaieuinFu/de 1129819 PXI 39
u?a1ﬂ§aqﬂﬂ1éuasﬁﬁﬁqﬁ§udﬁﬁ 9 1nilau REMOTE CONTROL na¢qﬂn1é
aﬂuﬂﬁnﬁqs DOWNLOAD/UPLOAD TuUqidaTUIUNTH L§u11u11u§a§a1mﬁm1c
Qﬂﬂqﬂniéuazﬂﬂuﬂ1aa11ﬂg ( MONITOR) dﬂﬂ?sﬁﬂﬁqﬂﬂT&Yﬁﬁﬂﬂ VAX
TERMINAL N19888171aaTUTunT01897% (APPLICATION). fi1t6Tasmunu
MAILBOX TaaYdﬁﬂLﬁuﬁaqn7ﬂudﬂuwﬁqna@qﬂnséw?aﬁaqniﬂuiﬂdaLﬂauﬁu
GEIC Ta Wseuansnudadinua’ (ID) naqqﬂns&ﬁw% n1TRad1TIENIN
GEIC uasqﬂn1é§u1§u1m13ﬁuﬁ11ﬁ11 SECS I¢lautitigniTaennTiiafiu
MaiMe GEIC avuilagnadns PXT Tiiugnad11 SECS naufiazdeaantuld
qﬂﬂsi

2.0 TAT9d714119819 PXI
119819 PXI i7¥nauqais HEADER 14 Tu6 Tﬂﬂlﬂgﬂuuﬂaﬂﬂ?ﬂuﬂﬁdnﬂﬁﬁ1

o Vv <l as Hﬂ
AU 1aT749d8919n29 HEADER uavuaa "



6.2 TATIRIINNAINAUA

___________________________________________ +
X UPPER LENGTH BYTE LOWER LENGTH BYTE
fomm e R +
1 APPLICATION ID-HI APPLICATION ID-LO
O e g — —— — = = ————i
3 PIP_ID-HI PIP_ID-LO
B bomm e —————— e e +
5 XPCID BIT FLAG
Y podm e D e e AN "N bl o b TR | W +
7 EQUIPMENT TYPE EQUIPMENT 1D
T L R VRAUR I S i o SR L L RS S +
9 STREAM FUNCTION
E L W TR-lE o o W N .52 RREERD [ =" AN A (& 1] +
11 SYSTEM BYTE 1 SYSTEM BYTE 2
P \ VTN = SN SOV /0. — R o A +
13 SYSTEM BYTE 3 SYSTEM BYTE 4
RO Ny S ST, PO TR L i/ A +
15
H “DATA BLOCK
N b o m e +
BIT FLAG - BIT 0 = DIRECTION - 0 = H->X 1
BIT 1 = REPLY - 0 = NO REPLY 1
BIT 2 = DATA TYPE - 0 = NORMAL 1

mMTM N

O MTT 7 DERORDRDURIND

"

10

12

14

N+1
X->H
REPLY
SPOOL
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I's 3 ' » s
A1958a7988799 2 Mua dunuigalinliimuianatniig1Tiane 64 K tua

Taanatdud23z 1 @ MTua118a 29N 1 TR 2UTNg
. < ’'s 1] (v} [} -
LERE IS STREAM asldtuautaulua tnafiy 8 Ya 1818 7 da CRUEAT

NIRT5IU SECS Teiduarinuanaiesening SECS uar PXI

[ E - .a’ [ H
PXI HANDSHAKING Tu7Tamaa 3IzAx18AUAU SECS TUi1Tlaaar aauna

:ENQ - REQIEST THE LINE TO SEND
EOT - READY TO RECEIVE

ACK - CORRECT RECEPTION *¥
NAK - INCORRECT RECEPTION %

%% FOR BOTH BLOCK AND END OF MESSAGE.

BLOCK ACKNOWLEDGEMENT = 50 BYTES/BLOCK FOR RECEIVE

TIMEOUT )

Ti1 = 15 SECS - INTERCHARACTER TIMEOUT CUM FOR 50 BYTES
T2 = 8 SECS - PROTOCOL TIMEOUT FOR EOT, ACK

T3 = 60 SECS - REPLY TIMEOUT.®

RTY = 3 - RETRY LIMIT

BAUD RATE = 9600, WITH 1 MS BETWEEN CHARACTER ( FOR RECEIVING);

3.0 PREAENCE POLLING
(7] 4
TasUTeunEae 1 uAh MPIP azl¥wasansuduaviasni1iae ENQ L3a MPIP
165U EOT whqiluazdean 0 aanty 2 Mus (NULL) a8 XPC I=RaUAUAY

v 4.03

3 - [ ¢ Yoo .
@38 ACK luﬂaqﬂﬂﬁuﬁﬂulﬁ1?§u MPIP [€WINTUNTIIWATAUUAININY

¢

»

A, o o - v - ' d ™ < v
DILIRITANATIAUIUAAUNANRIAUKRY MPIP Q“NR??NQ?QWQ?WQﬂQ@ﬁﬂ@“?ﬂau
Uuﬂ" B
VAU REWHII TN THRUULTUNIIIUBAN

4.0 PORT STARTUP

4 ! . ] o o {
tia MPIP L?unﬂeﬁun1qu1nuuﬂswaﬂﬂﬂuﬁunuﬂnuwa7m1manﬂ1#@ ENQ Y4

v v § 7] 1 ¥ -~ ]
NAIINWET8IN 3 AaTIE2 DlNTAnaudwaviiNILaai11 XPC OFFLINE WAy

» ]
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914 (STARTUP) @n
§114¥y EOT #uswrdes19819 STARTUP U#ewada, STREAM 151 (S151)
FUNCTION 1 (F1) GEIC armauduaséia S151 F2 w¥aufiv ID maiiulu
112819 HEADER 1ﬂau§1ta?awaémasgnﬁaﬁfmwiﬂﬁwﬁﬂ01u WRz3r STARTUP
a81417ha B1l6¥u E0Q U1 MPIP A:maususvhla EOT 1Walh GEIC
Funuanuiin

5.0 CUSTOMIZING MPIP dwiuaiaidutvriia
ﬁaé 2 Tuga?qﬁaqnwiﬁmuﬂaqxﬁpﬁws CUSTOMIZE MPIP dwn?uqﬁn1é
yINENaTaZ L awIE Ad
5.1 MPIP__CREATE_AGENT_MAILBOX qzuanaanqanugan§ﬂ1uTuqaaﬁaq
117 MAILBOX 1umauLéuﬁuiaﬂﬂnaqzﬁgaaéuﬁq1ﬂu HUNKAR_MBOX 1 lufu
5.2 MPIP__PROCESS_AGENT_MESSAGE tﬁuTuQaﬁcuaﬂaaﬂ11nTuga
PROCESS_PORT_MESSAGE 1uTugaaﬁq1aq7 STREAM uasﬁqﬁéuﬁasgnﬁqﬁn
MR I NN IETN AGENT f1m¥u PROCESSING 1uqﬂuﬁqﬁﬁﬁqaﬂ1Lawwthqsqq
gndqaan1ﬂ§u @117 MESSAGE_PROCESSED éaﬁﬂwuiﬁ PROCESS_PORT_
MESSAGE asﬁaegnt%m1ﬂ "334" (TRUE)

STARTUP FLOW CHART

PHASE 1 ¢ INITIALIZATION _

quiWd (PHASE) W7n1a9n13¥u MPIP 17naudasn15i3nfiunavdiangs GLOBAL
@14 q 814 ARGUMENT 31n@18e¥u, d519148 ROUTE TABLE; (D@ MALIBOX &1
MNTUR21BIUALTAY AGENTS ﬁﬂﬂﬁﬁ@ MPIP 3riauawnu-giazndas (CHANNEL) Tn

o é . ] RV P
nuwa ‘muazmMumnajauas‘tﬁaqa’mwuqaw

-
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(START)
v OBTAIN .PARAMETERS ON EQUIPMENT TYPE,NUMBER OF
GET PARAMETERS PORTS TO SUPPORT, AND LOGICAL NAMES OF PORTS
TO BE SUPPORTED.
v
CREATE ROUTE CREATE ROUTE TABLE FILE TO CONTAIN ID OF XPC,
FILE EQ_ID AND AN INDEX NUMBER.
v
OPEN AGENT ASSIGN CHANNEL NUMBERS (APPL_ID)FOR MAILBOX FOR
MALIEBOX AGENTS, S0 AS TO FORWARD SPECIFIC MESSAGE
TO THEM.
A
SUSPENDED DEFINES/ELABORATE TASK.
WAIT ASSILGN CHANNEL NUMBERS TO SUPPORTED PORTS.
ACTIVATE TASKS TO RECEIVE DATA FROM PORTS.
\' GO INTO A HIBERNATE STATE. ‘

END



PHASE 2 : STARTUP OF PORTS

PORT_IN_TASK Lﬂuqmuqeﬂunﬁnﬂu MPIP {iuaeninTMa19e@IN 9 f191ufa START
UP_TASK, PORT_OUT_TASK ‘wazTaanie5au PRESENCE_TASK nauflaztinnnsiiaty
Hewatalaassiaapatufie PORT_MANAGER_TASK tWathandiiifwwadn n¥eannas
dqn§a¥u§L?an (CALLER) azfiavanadniin. danaui#a1038n195u 9wt 74
d13170 1 i1 7UMEwTa Tuna 9 LOOP PORT_IN_TASK AvgenieUTEaan 2 duad

) ) 47. I o
agan%m 1 ENQ gndetas XPC Hidullunazasniin LOOP @18dn17% NO.DATA
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THE DIAGRAM BELOW IS A SIMPLIFIED PROGRAM FLOW FOR THE TASK\
PORT_IN_TASK.

PORT_IN_TASK ALGORITHM ( ONE TASK FOR EACH PORT )

(START)
TIMEOUT FOR S151 F1,
ACTIVATE STARTUP_TASK (ACTIVATE)
R Sl )| > BEGIN POLL
YES tom i > STARTUP_TASK-->SENDS OUT
# S151 F1
5 LOOPS7--c~m—mmmm >
F NO i RETURN
¢~ S 657 - 4~ +
NO 3
v

.——RECEIVE -ANY MESSAGE?

YES

V  YES ACTIVATE
TIMEOUT IN RECEIVING?---->PRESENCE
POLLING.

NO




V YES-COMPLETE POLL
S151 F27--——mmmomemem PR

NO SEND OUT S151 F2
(ACTIVATE)

V YES-COMPLETE POLL

SN F 122D LA At N \
NO
v NO
STARTED = TRUE?=--===-- > SEND ILLEGAL ID DETECTED
( S159 F1 )
YES
v

PROCESS OTHER MESSAGES

\'
LOOP BACK TO RECEIVE MESSAGES



STARTUP_TASK ALGORITHM
(START)

v
BEGIN POLL (ACTIVATED)

v
ASSIGN CONTROL FLAGS

\'A
BUILD MESSAGE S151 F1

SEND OUT MESSAGE

\'f

NO V _
CONTENTION?

YES

SUCCESSFUL?=======-=

>COMPLETE_POLL(WAIT FOR

ACTIVATION BY PORT_IN_TASK

ACTIVATED

A
ADJUST CONTROL FLAGS

71



72

WE LET PORT_IN_TASK.

TO TRIGGER US AGAIN.

PHASE 3 : WAITING GOR MESSAGES.

1uﬁuﬁwa§mtéuﬁ1ﬁqu STARTUP_TASK favnuaasly PORT_IN_TASK azliau
LOOP tﬁaﬂaaﬁwaémaé 2 Juan (?qqzaé?uanﬁqsaquﬁq) waznfun e Tuasts
wi431n91 LOOP 1@ 30 ﬂ§01m81ﬂ§ﬁﬂﬂﬁznaﬁﬁ11ﬁﬁ1 FLAG PRESENCE_POLLING
azgnt%miﬂﬁq 0 uasMUn1T% PRESENCE_TASK 11914 d1tafinnad17Tu7iaseata

Tuias PORT_IN_TASK, PROCESS_PORT_MESSAGE ﬁﬁﬂﬂt?ﬂﬂﬂhu FLOW DIAGRAM
1149879

PROCESS_PORT_MESSAGE ALGORITHM
(START)
A
EXTRACT HEADER

|

v YES
8159 F1 RECEIVED?------m—m——mmem > RESET PORT

NO

\'f NO

MPIP_ID/TYPE/XPC_ID SUPPORTED?7------ > SEND ILLEGAL ID MESSAGE
5159 F1

YES

v YES

EQUIPMENT ONLINE MSG?--------—me———w > WRITE EQ_ID IN FILE.



v YES
SPOOLED MESSAGE?--==mmmm=mmm—mm e > SEND MESSAFE TO AGENT.
NO
v NO
IS EQUIPMENT SUPPORTED?------=--—-> SEND UNSUPPORT EQ_ID MSG
S159 F165
YES
s YES
FULL EQUIPMENT ONLINE?----=—--=—=— > WRITE ALL EQ_ID IN FILE.
NO
\' YES
EQUIPMENT OFFLINE MSG?--=-=-===m== > DELETE EQ.ID FROM FILE.
NO i
v YES
DIAGNOSTIC LOOPBACK?==-=--m==c—um > SEND TO APPLICATION
NO
v YES
SYSTEM TIME REQUEST?---——m————u=- > SEND SYSTEM TIME TO XPC
" s152 Fis
NO
V YES

OTHER S159 MESSAGE?

o o= - . o - —————

> REACT APPROPRIATELY:
S159 F3/5 SEND TO APPL
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A
SEND MESSAGE TO APPL

(END)

PRESENCE_TASK ALGORITHM

THE TASK PRESENCE_TASK WILL BE ACTIVATED
WHEN THE FLAG PRESENCE

POLL®NG GOES TO ZERO.

(START)
YES
e e
'
DELAY 10 SECS
NO
T et COMPLETE ALL PORTS?
! -
PRESENCE_POLLONG = 0 AND NO
STARTED TRUE7-—=w=~——mmmmmmmmm e oo .———--> NEXT PORT

~

YES

T4
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v YES
ENQ/EOT/NULL/ACT SUCCEED7-==mmm—mmmmmmm e >+
v YES
GONTENT LON 7= m e /e o S e >+
v
TIMEOUT/ERROR
RESEH PUHTOSO W /F Prweeed TN _22 8. . .

MBOX_IN_TASK ALGORITHM
MBOX_IN_TASK READS THE. MESSAGE FROM ITS OWN MAILBOX PCMXX.SOME
MESSAGE ARE FROM PROCESS_PORT_ MESSAGE TO BE FORWRDED TO THE PORT.



(START)

ANY MESSAGE?

A
PROCESS_APPL_MESSAGE

—— - ——— —— T — o —

PROCESS_APPL_MESSAGE

THIS PROCEDURE PROCESSES THE MESSAGE RECEIVED BY MBOX_IN_TASK,
AND ACTIVATES THE APPROPRIATE PORT_OUT_TASK TO FORWARD MESSAGES

TO THE CORRECT PORT.
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(START)

|

A
EXTRACT HEADER

|

v
S140 F217 -=--==-=== > APPLICATION OPEN SESSION.
v
S140 F237 —=—--=-=--=c > APPLICATION CLOSE SESSION.
v
S1527 -==—-m=--mo- > SEND MESSAGE TO APPROPRIATE PORT.
v
§1597 ~=-—===-- ~-> OFFLINE ALL EQUIPMENT.
SEND MESSAGE TO PORT.
v

OTHER MESSAGES

l -
.o .
:

\'f
SEND MESSAGE TO PORT.

|

\'



a171H 9 T TeATY

Main Menu

~

1. Status Monitoring

2. Datalogging

3. Parameters Configuration

4. Device Program Submenu

5.  Password Maintenance

6. Downtime Transaction Report

Select Option =>

HYessage

<REMOVE>-Exit : <NEXT>-Vax Systems

YRR} - S i ' ' 1Y) al v
%ﬁﬁaﬂuﬂiﬂsaaﬂ WU LATNADIATITNINIULAALBEINTATALUNINNG 6 2]

8%y USER LaanfiiNnu

1. A1TT1897% daIULAI9
2. 174 FNI1WATITN9IN
4
3. N1771897U TUGUATH "BNlATaN
4. NYTINENIU WATELannay DEVICE
ar 4 - ar L]
5. A1T3aN1TLNENUTERAN Y

6. Tﬂﬂeﬂuﬂﬁ1wqmﬁ14ﬁu
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A1giaanda 1 qz15§a§awaﬂ1wLﬂunﬁiiqaaﬁu daur  uasd1unTagla
3 1] Y v v -
a¥ear 19 1384 ANTLAENTIEIMATIABNIANIT AINTTA LAUMKT URE 88U MR

Ta8n190@ KEY NEXT SCREEN uaz KEY PREV SCREEN

— PONDER .. RI. 37 38 39 40 41 43
s STATUS POMITO Device Name 68LCOLITL [68LCOLTL 6ILSCXBL (64LCOLT1 [68LC0171 |28LPAL20
Continue ..., 0 Yo 20£68108 ()0 o LIgloe
Device 1D €017 co1? 120£G68 col? co37 120548
Bonder Hodel 1484 140¢ 148¢ 1804 1484 un
Softvate Rev 61 B 61 B .1 B .61 B .61 B
P Expiry Date {01-08-90 |07-08-90 |16-08-90 |23-08-30 |06-09-50 [11-11-90
Current Mode Aute Auto Wixhold Mate Seqstop [Master
Cutrent Stste [Bonding |Bending |[Stop Bonding |Step Stop
’ Param Status . RN
43 " i6 — 48 49 50- 51
28LSCX6B {B4LSCX62 [52LDPO4T |SILDRPELT [84LOPTI4 |44LSCAE2 |44LSCXED |S2LDPR4T .
10AEQ100 [25sxEi30 |3130 3130 4130 O6EADLIIO0 |10EFH1YO [31)0
BIOAEQ 225SXE DPe473 oP847) OP734¢ 206EAD BIOETH ored47)
1484 1484 1484 40 1484 1484 1484 1434
.61 B .61 B .61 B 61 B .61 B .61 8 .61 8 .61 »
18-11-90 17-04-98 124-04-50 }27-03-90 10-04-90 [10-05-90
wkhold Maater Auto Aute Wxhold Wkhold Auto Auto
Stop Stop Bonding |Bonding |Stop Stop Bonding |Bonding

CREMOVEY ~Exit CINSERT)-ON/OPF Parametec Displey <¢DO)~PH Date CHEXT)~Next Screen <PREVI-Previous Scresn

ATaBaYnITaT8as L daaratUlE R 1u1Tana (INSERT) KEY
U . .

[v) =] J
Ehwmgﬁaaz Lpaauare M/C

"~ K&S DONOER STATUS MONITORX 37 38 19 40 a1 <

Device Neme 60LCOLTL [60LCOAT7Y [60LSCXBI [68L00171 {68LCO1M |28LPAL20

1rput Bonder Mo -3) 46 . Continue .... |36 30 20£GB100 |30 0 148100
Device ID €017 coly 120EGB €017 co17 L20148
Bonder Mods} 1498 1484 1484 1484 140¢ 1484
Softvare Rev .61 3 .61 B 61 » .61 B .61 B
P Explry Dete [02-08-90 |07-08-90 |216-08-90 |23-0s-90 [06-09-90 11-I1-90
Currant Hode Aute Mite Wkhold Auto Seqstep [Master
Current State [Bonding |[Bonding |Stop Bonding |Step Stop
Parsm Status .

43 45 16 17 45 4 50 si

28LSCKEB | 24LSCRE2 |S2LOPBAT |521.0P84T [B4LDPTIE |44LSCXE2 [44LSCXED [S2LOPEYT

10A20100 |25sx£130 [3130 3130 €130 Joéean13o [10crmise 3139

B1PAEQ | 225sxT  |oP8473  {DPI473 ORI 206EAD  |B10ZrR [DPadY3

1484 ° 1404 1484 14 1484 1484 1484 1434

%18 |.ea b |61 e J.61 8 .62 8 (.60 3 .61 8 J.o1 .

18-11-90 17-04-90 [24-04-30 }27-0)-90 10-04-90 [10-0%-30

wWkhold Master Aute Mto Wkhold Menusl Aute Auto R

9
(RETURI) ~Cont inue

A



N119 SHOW PARAMETER asd1u17ad  KEY (UP) uay (DOWN)

a«f
1unﬂsgiﬁaasxaam

— KiS DONDER STATUS MONTTORI 37— 38 39 40- 41 42 J
|bonder 46 Device Name 63100171 601COLTL [6BLSCXBL, |68LCO1TL |6BLCOLTL | 28LPAL2O
22-MAR-1990 23:31:5546 DATA | Contlnue .... 30 30 20CGBL00 30 b1 L8100
PARNMETER PAD LEAD Kink Height 010 | Device ID [<:3%) €017 120EGB coL? €017 L20L88
Tip-0fiset 010 008 Reverse Loop 110 | Bonder Modal 1484 1484 1484 14 1484 1484

Velocity 003 006 Loop Factor 100 | Software Rev .61 B 61 B .61 B .61 B 41 8
Time 015 015 EFO Gap 015 | PM £xplry Date [01-08-30 {07-08-90 |16-03-90 |21-08-30 |06-09-90 |11-11-90
Power 110 180 Loop Traject 001 | Current Mode Aute Auto Wkhold Auto Seqstop (Master
force 070 180 Ball Size 2.20 | Current Stete {Bonding (Bonding |[Stop Bonding |Stop Stop
Profile oor 003 Wire Size 1.30 | Param Status

43 45 46 =+ 48 49 50 51

28LSCX68 |84LSCX62 [S2LDPB4Y [52LDP847 {B4LOP7I4 [44LSCXE2 |44LSCXED |52L.0P347

10AEQLO0 [25SXE130 (3130 e 4130 CEEADL3O {10EFH13O0 {3130

BLOALQ 223s%E DPe4N) DPB4T3 OP7344 206EAD BIOErH DPMTY

1484 1484 1484 1484 1484 1484 1484 1488

.61 B .61 B8 .61 B .61 8 .61 B 61 B 61 B .61 B

18-11-9%0 17-04-90 [24-04-50 [27-03-90 10-0¢~90 [10-05-90

wrhold Master Auto Auto whhold Manual Auto Auto

Stop Stop Bonding |Bonding [Step Stop Bending  |Bonding

CREMOVEY-Exit CINSERTY-ON/OFF Parsmetar Display ¢DO3»=PH Dute CNEXT)~lext Screen

¢PREV)-Previcus Screen

] (%4 b o 4 e - 3 4}
n17Lann LU 7B 2 ﬂzgﬁﬂﬂaLﬂﬂﬁﬂvm1uﬂidqﬁiﬂﬂﬁiﬂ1ﬁﬂuﬁﬂﬂLﬂ?ﬂﬁqu
a
4 ] <
AT UY Taqsuﬁﬂﬂﬁaua PARAMETER ®14 ¢ madiadasuassdiy1Taona NEXT
@

- 1 4‘ v
SCREEN %38 PREV SCREEN dﬂwingﬁaaauaqumastﬂ1aq1w

Directory Status

Parameter:
Device Name : Bonder No : 39 PAD LEAD
68LSCXB120EGB100 Hodel : 1484 Tip-0Offset 010 o008
Softrev : .61 B Velocity 003 006
State Date: 23-MAR Time 015 035
[ Tndex State Time: 05:59:02 Power 100 150
Device Threshold : 0001 State ¢ Stop Force 050 160
23-MAR 05:45:04 Hode Date : 23-MAR Profile 001 003
Hode-Time : 05:59:02

Cor. Hode : Wkhold DATA

Comm Date : 20-MAR Kink -Height 010

Comm Time : 10:44:42 Rev Loop 140

Comm. Link: OK Loop Factor 085

Alarm Date: 23-MAR EF0 Gap 010

Alarm Time: 05:39:18 Loop Traject 001

Last Alarm: Clr Ball Size 2.45

Vorkholder Empty Vire Size 1.10

. Stop Flag : Palse Last Date : 23-HAR




A1TLaants 3 A1113ANNTAAMUARA gqqﬂéﬂqmnaqdw PARAMETER 1891a38
Tasll KEY finenuie
1. (FIND) dw¥uiaantfia LEAD TYPE
2. (NEXT SCREEN) PARAMETER #3dalyl
3. (INSERT) 78 PARAMETER 7wd
4. (SELECT) auiipya

<
5. (DO) SAVE naﬂa

6. (UP), (DOWN), (RIGHT), (LIFT) f1FuLaanuAay PARAMETER
i

Lead & Vire Size : 68 100.
Parameter ; Pad Lead
° . Lover: Upper ‘Lover ~ Upper
1. Tip-0Offset 010 010 008 - 008
2. Velocity 003 003 006 006+
3. Time 015 015 015 035
4. Power 100 120 108 160
S. Force : 050 070 140 180
6. Profile 001 001 003 003
7. Kink Height 008 020
8. Rev-Loop 080 150
9. Loop Factor 080 100
10. EFO Gap 010 030
11. Loop Traj. 001 001
12. Ball Size 220 260
Hessage —

_<REMOVE>-Exit <FIND>-Find Cfg <NEXT>-Next <INSERT>-Add <SEL>-Del <DO>-Save |

e



t 2 p 2 ] - 8
ﬂﬁ7laaﬂﬂﬂ 4 ﬂﬂiﬂﬁﬂaa PROGRAM Tasugnuaar MENU vy

—————Device Pgms Submenu——u

Dir of Device Pgms/Size/Date
Delete Device Program

View Device Listing
Upload/Dovnload Transaction Rep

Fo NP

Select Option =>
¥

Hessage

<REMOVE>-Main Menu <RETURN>-Current Menu

- > 4 o <
1. @an19 DIRECTORY maauniydsunsu , SIZE, un

n

auTUdsunsuaan

W

dad
6 DEVICE ninduiue
@

4. iﬂﬂqwuﬁagan11 UP LOAD / DOWN LOAD

. . . X
ANTNATa 1 AsUAIDINE I

Input Bonder Model Version ~ .  ->> 1484
Input Bonder Software Revision ->> 61B
Input Series/Device to Viev ->> 68L*




4 . N
(NBlAante Arin1T SHOW wiI&u

- Device Program Size Date  Time
68LC017.DEV;1 38 28-FEB-1990 08:57
68LC017130.DEV;2 38 22-MAR-1990 21:08
68LC11011130.DEV;1 28 15-MAR-1990 04:32
68LCC1150V4130.DEV;1 40  14-MAR-1990 21:30
68LDCO17.DEV;2 . 38 12-MAR-1990 03:52
68LDCO17130.DEV;2 38 12-MAR-1990 04:22
68LDHPC46083130.DEV; 1 40 13-MAR-1990 05:00
68LDP8390130, DEV; 1 34 12-MAR-1990 00:02
68LDP8390C.DEV;2 34  1-MAR-1990 10:33
68LDP8390C130.DEV; 4 34 11-HAR-1990 15:53
68LDP8421A.DEV;3 40  6-MAR-1990 22:33 -
68LDP8421A150.DEV;1 40  8-MAR-1990 20:11
68LDP8428.DEV;1 34  2-HMAR-1990 11:48

- Hessage— . mhill
Press <RETURN> for More ........

<RETURN>-Exit  <REMOVE>-Break

¥ b ol ug
nngnata 2 3¢ 1uA17DELETE PROGRAM Tasiiniinazdl

Input Bonder Hodel Version ->>. 1484
Input ‘Bonder Softvare Revision ->> 61B
Input Series/Device to be Deleted ->> 68LC017130

Hessage

<RETURN> -Exit

83



} 7] } V) 1
n113na88 3 Qzlﬁuﬂﬂi gnaﬁaﬂuumas

. o N
DEVICE Tagn1TnauaIaINasu

Input Bonder Model Version
Input Bonder Software Revision
Input Series/De¥ice to be Listed

->> 1484

. =>> 61B

->> 68LC0O17130

Hessage

CRETURN>-Exit  <REMOVE>-Break

01 02
8A 00
00 03
00 01
01 A6
20 20
20 20
00 OF
CC DD
00 00
FF FE
00 00

06 43
29 8A
06 00
03 00
€6 00
20 20
20 20
00 00
Cc cC
Cc8 00
9D 80
C8 00

30 31 37 20
FF 00 83 F2
OF 00 OF 00
64 00 A0 00
17 00 2B 00
20 20 20 20
20 CC 41 13
00 01 00 01
00 00 05 00
00 00 00 00
00 08 FB QO
00 89 9D 80

17
97
c8
96
20
20

1F-

00

€8

c8
FB

1F

64
46
01
20
20
1F
00
0o
00
00
00

6E 21
00 50
00 B4
02 90
20 20
20 20
FS 00
00 00
00 00
02 BF
00 00
88 D7

Press <RETURN> for More

<RETURN>-Exit

<REMOVE>~Break
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< <
A1TLRanTa 5 Ari1dun171URAULURY PASSWORD

———7Passvord Kaintenance Submenu—m —.

1.  Add New Passwvord
2. Change Passwvord
3. Delete Password
4. Display Passwvord

Select Option =>

+Hessage

<REHMOVE>-Main Menu <RETURN>-Current Menu

. ———Password Maintenance Submenu

Add Newv Password
Change Password
Delete Password
Display Password

P L
P

Select Option => 1

Input New Password No ->> 05

Input Ney. Password ->>

Return to Vax ->> N Passvord Haint ->> Y
Delete Device ->> Y  Parameter Cfg ->> ¥

—Hessage—

<REMOVE>-Main Menu <RETURN>-Current Menu

85



< 2
n13Laanua 6

A% 158Un19 REPORT DOWNTIME

Ib

Device Program

Act

Date Time

Input Date to be Displayed ->> 22-MAR

¥

Hessage—
<RETURN>-Exit  <REMOVE>-Break

ID Device Program Act Date Time

43  28LADC0848100 UP  22-HAR-1990 08:30:48
41 68LHPC46083130 DN  22-MAR-1990 11:31:53
40 68LHPC46083130 DN 22-HAR-1990 11:41:53
39 68LSCX6B120EGB10 UP 22-MAR-1990 11:55:26
37 6BLSCXHPC4608310 ER 22-MAR-1990 13:04:00
37 68LHPC46083130  'DN- 22-MAR-1990 13:05:51
38 68LCO1713Q" DN 22-MAR-1990 13:47:39
40 68LHPC46083130 UP  2Z-HAR-1990 13:43:51
50 A44LSCX6206ABY130 up 22-HAR-1990 13:45i04
43 28LSCX6B10AEQ100 ER 22-MAR-1990 “ 13:56:38
43 2BLSCX6B10AEQLO0 UP 22-MAR<1990 13:58:18
37 68LCO171130 ER  22-MAR-1990 21:06:45
38 68LC017130 UP  22-MAR-1990 21:

Press <RETURN> for More

—Hessage-

08:31

<RETURN>-Exit

<REMOVE>~Break
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.file "vsii_create.asm”

BHBSRURBUBHEBRRBRUBERRURABARUSBRABEBERARRARRLAXRSRBEBRVRRBARBRARUNRYS
# VSII CREATE

# PRIORITY TASK ID
# TASK: 1. PXI_PORT 9 30

2. PXI_BXFER 10 32

3. XPC_BXFER 10 20 .

4. PXI_TIMER 12 38

5. XPC_TIMER 12 24

6. PXI_MSGTX 186 36

7. PXI_MSGRX 18 34

8: XPC_MSGRX 18 22

9. PXI_MON 30 40

10. User task XX XX

11. User task XX XX

12. User task XX XX

QUEUE ELEMENTS

QUEUES: 1. QUE_PXI_PORT 1500
2. QUE_ACE3 8
3. QUE_S8W1 2
4. QUE_PXI_RSND SND_COUNT
5. QUE_PXI_MSGRX RCV_COUNT o
6. QUE_PXI_MSGTX SND_COUNT
7. QUE_SEC_COMM . 1000:
8. QUE_SEC_MSGRX SEC_COUNT
8. User queus XX
10. User queuse XX

Note: The maximum allocated queues and elisments reserved in the VRTX
workspace is 10 queues and a total of 4744 queue selements for
both VSII and PROGRAM usage. If this is to be exceeded, the VRTX
workspace (VRTX_WS) has to bse recalculated.

SRRGHRUBRBRBUBRABBVUBURBRBVRBERRSEBBERUBABBABRARBRBABRUCLABABLRERBRBRS

%%%%!t%%%*ﬁ“‘ﬁ%gtﬁtatttﬂtﬁt&ﬂ’

tinq]qde "veii_equ.inc"
.text
vsii_create::

bsr xpc_init

ber pxi_create # create pxi communication tasks



# create task :

# create task :

4 create qusue

movd
addr
movd
movd
movqd
svc

movd
addr
movd
movd
movqd

sSvc

movd
addr
movd
movd
movqd
svc

movd
movd
movd
svec

$SCFTCREATE, r0

xpc_bxfer,ri

$(10),r2 # task priority
$(20),r3 # task id

o,r4

( PRI = 18, ID = 22, user mode)

$SCFTCREATE,r0

Xxpc_msgrx,ri

$(18),r2 # task priority
$(22),r3 # task id

o,r4

( PRI = 12, ID = 24, user mode)

$SCFTCREATE, ro

xpc_timer,ri

$(12),r2 # task priority
$(24),r3 # task id

0,r4

comm as receive buffer, - ace_bd1 task (ACE 11 & 18)

$SCFQCREATE, r0
$ (QUE_SEC_COMM) ,r2
$(1000),r3

# create queue msgrx for message received from port

# create qusue

e
#0
#e
#0

movd
movd
movd
svc

movd
movd
movd
sve

$SCFQCREATE, r0
$ (QUE_SEC_MSGRX),r2
$(SEC_COUNT),r3 it

ace 2 (not used)
$SCFQCREATE, ro

$ (QUE_ACE2) ,r2
$(1000),r3
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.file "xpc_bxfer.asm”

#include "vsii_equ.inc"

.text

8

- 5
*

¢ IDLE: This section waits for data on QUE_SEC_COMM. The data received
# is then decoded for a character and port id.

# Content of r3 : [xx-xx-port_id-char] xx=don’t care H
3&, -
xpc_bxfer::
idle:
movqd $(0),r3 # indefinite wait for datalr3]
movd $ (QUE_SEC_COMM) ,r2 8 from any ace port.
movd $SCFQPEND, r0
sVC
cmpd ro,$(0) # QUE_SEC_COMM error ?
bne idle # yes
#--- <

# The following are derived from the information in Register R3.
. # It represents the basic information from one of the ACE port.
#

movzbd r3,r2 # R2 = Input data.
1shw $(-8),r3 # . .
movzbd r3,r1 # Rt = Port ID
bsr get_pcb_addr # R4 = PCB Addr
# or
cmpd r4,$(-1) # invalid port id
beg idle
movqd $(0),PCB_TIMER(r4) ) # reset timeout timer:

movd $POLL_TIME,POL_TIMER(r4) # reset polling timer

movd COM_STATE(r4),r5 # R5 = COMM State..
bsr . . case_state
Seobr T idle
“-_.._ -
# This section executes the routine for the different comm_stats.
# r2 = Character r4 = Port Control Block (PCB)

8 -

case_state: cased. STBL{r5:d}

89



.double state2-case_state # Receive o= Lengtﬁ Byte
.double state3-case_state # Receive -~ Message and Checksum
.double stated4-case_state # Line Control - Receive EOT
.double state5-case_state # Send - 8Send Byte
.double stateb-case_state # Line Control - Send EOT
.double state7-case_state # Completion ~ Error - send NAK

~ .double state8-case_state # Completion ~ Receive - send ACK
.double state3-case_state # Completion - Send” - receive ACK/NAK
.double stateiO-case_state # Presence Polling Sequence.
.double stateli-case_state # Equipment OFLINE Initialization.

$¢CLRLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCC LK
# IDLE ~ MACHINE OFLINE (State = 0)

# Begin communication only if Host is 'ONLNE’
# b
$ r2 = ENQ or STX r4 = Port Control Block
g -
statel:
cmpd BHOST_STATUS,$(1) # Is host system °‘ONLINE’.
beq statetl # YES.
ret (o] # NO - Disregard request.

8((((((<(<<<<<(((((((((((((((((((((((((((((((((((((((((((((é(((((((((((
# IDLE - MACHINE ONLINE (State = 1)

# r2 = ENQ or STX or POL r4 = Port Control Block
# gt -
statel:

cmpb r2,$ENHQ # Incoming message request.
beq stateb # Line Control State.
cmpb r2,$POL # Request for Presence Polling ?
beq presence_poll_req # YES
cmpb r2,$3TX # Outgoing message request.
bne statei_ret

[ R - -

¥ Outgoing message request.

movqd $(4),COM_STATE(r4) # Set next state = 4

movd SEND_PTR(r4),r3 $ get message addr

movw SEC_BLX(r3),r7 # Verify if message is first
rotw $(8),r?7 % block. If true, then save

andw $(OXTPFF),r? # address is Pointer.

R

90



91

send_enq:
movd @T2_BUFF,PCB_TIMER(r4) # Set Protocol timeout value.
movagb $ENQ,r2 #
bsr put_acex # Send ENQ, r4 = PCB
statei_ret:
ret (4]
“...__
presence_poll_req:
movd $(10) ,COM_STATE(r4) # Set next state = 10
br send_enq
#
# RECEIVE - LENGTH BYTE X
# r2 = Length Byte r4 = Port Control Block
state2:
cmpb r2,$ENQ # Equipment resend ENQ ?
beq statef_a -# YES - Send EOT again.
cmpb r2,$(10) % Verify length byte received.
blo state? ‘# Error - COMPLETION.
addqd $(2),r2 . §# add 2 bytes for checksum byte
movd r2,RX_LENGTH(r4) # save total length byte to receive
movqd $(3),COM_STATE(r4) # Set next state = 3
movd @T1_BUFF,PCB_TIMER(r4) # Set intercharacter timeout value.
ret 0
a.._.. - e 8 i e e B S A LS A (8 2 S S S D 20 D A T e S o i Gt et P2 e A e e P D A e W B A
# RECEIVE - MESSAGE BYTE and CHECKSUM
# r2 = message/checksum r4 = Port Control Block
# =
gtated: {TTEN
cmpd RX_LENGTH(rﬁ),S(Z) # Last 2 bytes are checksum bytes.
ble rx_chbécksum # Not to be included in calculation.
movd RECD_PTR(r4),r3 # Get message address.
addgb $(1),LEN_BYTE(r3) # Increment length byte.
movzbd LEN_BYTE(r3),r6 J# Get next byte Jocation.
movb r2,r3[r6:b} # Store INPUT.
addw # Calculate checksum. =

r2,RX_CHKSUM(r4)



ret 0

rx_checksum:

movd RX_LENGTH(r4),r6 # Receives the two checksum
subd $(1),ré6 # bytes and store it in
movb r2,MSG_CHKSUM(r4)[r6:bl # MSG_CHKSUM to compare with

# the calculated CHECKSUM.
acbd $(-1),RX_LENGTH(r4) ,state3_ret # lLast byte ?

cmpw RX_CHKSUM(r4) ,MSG_CHKSUM(r4) # YES - Compare checksum.

bne state? # Checksum mis-matched.
br gtate8 # Checksum matched.
#
# LINE CONTROL - RECEIVE EOT / ENQ (contention) .
# r2 = Character r4 = Port Control Block
“ -
stated:
cmpb r2,$ENQ # CONTENTION ?
beq stateb # YES - Send EOT.
cmpb r2,$E0T g # Recsived EOT ?
bne retry # NO ~ Timeout- (CAN.)
movaw $(0), TX_CHKSUM(r4) # Clear checksum buffer.
movad $(1),BYTE_POS(r4d) . "% Start byte position.
movd SEND_PTR(r4),r3 # Get message addr.
movzbd LEN_BYTE(r3),r2 # Get Tength byte.
bsr put_acex # Send length byte, r4 = PCB
addgd $(2),r2 ¥ # Add 2 count for checksum bytes.
movd r2,TX_LENGTH(r4) # Save total bytes to send.
movqd $(5),COM_STATE(r4) ‘# Set state to 5 for auto sent.

# enable the port for transmit empty interrupt

movd PCB_PORT (r4),r1i # The data are sant using
addr ace_addr_bd1,r7 # interrupt mode.
movd r7{r1:d}),ré #

movgb $(3),int_enable_reg(r6) # Enable tx_empty interrupt
ret 0

8 ———

(SN
S — 2 D% RmTS @ @ PA\FP e -
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L ettt e e D ettt
stateb:
ret 0
’ ————————————————————————————————————————————————— - -
# LINE CONTROL - SEND EOT
# r2 = Character r4 = Port Control Block
- Rt b dabaie i et d e —_—
statet:
bsr get_sec_BUF # Find free buffer space.
cmpd r3,$(-1) # Check error code.
beg stateb_ret 8 No more buffer - don’t send EOT.
movd r3,RECD_PTR(r4) # Save buffer address.
movgb $(0),LEN_BYTE(r3) # Clear Tength byte.
gtateb_a:
movd $EOT,r2
bsr put_acex # S8end EOT, r4 = PCB.
movad $(2),COM_STATE(r4) # WAIT for length byte
novd @T2_BUFF,PCB_TIMER(r4) # Set intercharacter timeout vailue.
stateb_ret:
ret 0
T
# COMPLETION - ERROR
# r2 = Character r4 = Port Control Block
O S OOy SOOI S S ST U
state7:
movad $(7),COM_STATE(r4) # completion ~ error - send NAK
movd @T1_BUFF,PCB_TIMER(r4) ¢ Set intercharacter timeout value.
ret 0
B e e ——————— e e S e a
# COMPLETION - RECEIVE SUCCESS -~ SEND ACK e
# r2 = Character r4 = Port Coptrol Biock
- ettt e . —_ -
stated:
movd $ACK,r2 #
bsr put_acex # send ACK, r4 = PCB

addqd  $(1),MSG_RX_COUNT(r4) # *diag - rx message count



94

movqd $(0) ,RECD_PTR(r4) # clear address pointer

movd PCB_PORT(r4),PORT_ID(r3) # tag port id to end of secs message
movqd  $(0),NBLOCK_POINTER(r3) #

movd $QUE_SEC_MSGRX,r2 # and post message to tsk_msgrx

movd $SCFQPOST,ro0 # through QUE_SEC_MSGRX

svc #

cmpd ro,$(0) # Post successful ?

beq message_posted # YES

bsr sec_discard # Unable to post to MSGRX task

br check_tx_pend # Discard message just received.
message_posted:

movqd $(0) ,RX_LENGTH(r4) # clear receive length byte buffer

movaw $(0) ,MSG_CHKSUM(r4) # clear receive checksum buffer

movaw $(0) ,RX_CHKSUM(r4) # clear cal. checksum buffer

cmpb PCB_MID(r4),$(0) # unattached port

beg check_tx_pend

# check if ‘equipment has changed.

movb SEC_TYP(r3),r0
andb $(0x7f),r0
cmpb r0,PCB_TYP(r4)

bne equip_swap
cmpb SEC_MID(r3),PCB_MID(r4) .
beg check_tx_pend

# Detected attached equipment id is diffsrent. (Changes or Swapped)
equip_swap:

movd $(11),COM_STATE(r4) # ofline init
ret 0
B e e e e e m e e -~ - - -
# COMPLETION - SEND - RECEIVE ACK / HNAK
# r2 = Character r4 = Port Control Block
Bomm e ——————— e ————————— ——— e ———
state9
cmpb r2,$ACK # Message sent successful ?

bne retry # MO - Retry.



movd

thitb
bfc

NBLOCK_POINTER(r3),SEND_PTR(r4) & load new block address

$(7),SEC_BLK(r3)
check_tx_pend

# end of message

movad
movd

movad

tbitb
bfc

$(0) ,NBLOCK_POINTER(r3)

FIRST_BLOCK(r4),r3

$(0),FIRST_BLOCK(r4)

$(7),SEC_STM(r3)
delete_message

# message requires a reply

bsr
cmpd
beq

# message does
delete_message:
bsr

check_tx_pend:
movaqd
cmpb
bne

# new port
movqd
cmpd
bne

# new port and

bsr
br

check_tx_pend_a:
movqd

check_tx_pend_b:
cmpd
beq

mark_expected_block
r0,$(0)
check_tx_pend

not require a reply

sec_discard

$(3),POL_RETRY(r4)
PCB_TYP(r4),$(0)
check_tx_pend_a

$(0),COM_STATE (r4)
QHOST_STATUS,$(0)
check_tx_pend_b
host is 'dead’
equip_ofline_a
check_ret

$(1),COM_STATE(r4)

SEND_PTR(r4),$(0)
check_ret

# last of block ?
# no

# clear last block pointer buff
# load first block address
# clear first block buffer

# W-bit set ?
# NO

B r3 = msg addr
# r1 = return status.

# reset presence poll retry
# new port ?
# no

#yes
# host ofline ?

# yes - stop send

# clear port control block

# idle -~ machine online

# send message pending

At



movd PCB_PORT (r4),r3 # loald port id

1shw $(8),r3

movb $3TX,r3 # load request to send (STX)
movd - $QUE_SEC_COMM,r2

movd $3CFQPOST, r0

sve
check_ret:
ret 0
Brmmmm e ————— - e ——————— e e ——————— ——
# PRESENCE POLLING STATE 10 - RECEIVE EOT / ENQ (contention)
# r2 = Character r4 = Port Control Block
B - e ——— - ————
statel0:
cmpb r2,$ENQ # received ENQ
beq stateb # CONTENTION - Equip request to send
cmpb r2,$E0T # received EOT
beq check_tx_pend

¢ pstate_retry - r2 = CAN or other character

acbd $(~1),POL_RETRY(r4),resend_poli

bsr equip_ofline 8
ret 0 . o
resend_pol1:

movd PCB_PORT(r4),r3
1shw $(8),r3

movb $POL,r3

movd $QUE_SEC_COMM,r2
movd $SCFQPOST, r0
svc

movqd $(1),COM_STATE(r4)
ret (s}

# this a dummy state to allow the equipment ofline init to function
# without any message coming in or going out. It is reseted to zero(0)
# once ofline init is compieted.

gstate11::
ret 0



HEBSRAUBRRBRARABRAVLEBRLGRTRERRRIRBVUIEERVRALRQRABSRRRBURRRRARRARERAANEED
retry: ’
movd SEND_PTR(r4),r3
addqd $(1) ,RTY_COUNT (r4) # *diag ~ number of retries done
acbd $(-1),8EC_RTY(r3),check_tx_pend

# retry expire

cmpb PCB_TYP(r4),$(0) # New port ?

beq reset_port # Zero state polling.
cmpd COM_STATE(r4),%$(4) # equipment ofline ?
beq port_ofline # protocol_timeout

B e et e e e e o e om . o e 2 a9 S A o 2 2 o R e Gl S A 8 A M P e o o e e e e o e b U R e A D S S e e e o
.

# retrieve message (single or multiblock) for saec_recover.
retrieve:

tbitb $(7),SEC_BLK(r3) # Last block of message ?
bf's last_block # YES
movd NBLOCK_POINTER(r3),r3 # Get next message block.
br retrieve

last_block:
movd NBLOCK_POINTER(r3),SEND_PTR(r4) ¥ Load new message addr.
movd $(0) ,NBLOCK_POINTER(r3) # Mark end of block.
movd FIRST_BLOCK(r4),r3 # load 1st block address
movqd $(0) ,FIRST_BLOCK(r4) - - # Clear first block pointer.
bsr 89C_recover
br check_tx_pend

# -— W S

# Equipment has gone ofline. "
port_ofline:

bsr equip_ofline

ret 0
fmmm—— - pu—
# No equipment attached during zero state poill.
reset_port:

bsr equip_ofline_a

ret o]
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.file

"xpc_msgrx.asm”

#include "vsii_equ.inc”

.text

Xpc_msarx::

msgrx_idle:
movqd
movqd
movd
movd
svc
cmpd
bne

bsr
cmpd
beqg

$(0) ,85EC_PRIMARY

# reset primary message marker.

$(0),r3 # indefinite wait on QUE_SEC_MSGRX
$QUE_SEC_MSGRX,r2 # for any incoming messages [r3]}
$SCFQPEND,ro0

ro,$(0) # queus error ?

msgrx_idle # yes

PORT_ID(r3),r1 # R1 = Port id.

Message address.

get_pcb_addr * # return: r4 = pcb addr

r4:$(‘1) #
deallocate #

or r4d = -1 (invalid port id)

BEERRSRBBABBABBURBHERAURSRARBRHRURARRBRIARZBERBEBRBR_RIQBUZUSIBBBRBRRREE
# <+KNOWHN DEVICE+> . ’
# check for the followings :

#

# 1. UNSUPPORTED TYPE (OPERATION)
-4 2. MEW MACHINE ATTACHED

# 3. MACHINE ID CHANGED

. 3

# r3 = message address, r4 = PCB

% B BT B OB BT BB

BUEHHERURBEBRRARABRBRVARUBBIRBUBRBRBLBRUBURVARBUBBBBRUBRRRBUIIZASRRBARUE

movzbd
andb
cmpb

bne

cmpb
beq

cmpb
bne

SEC_TYP(r3),r6
$(0x7f),raww_

r6.,8type_switch

unsupported_type

PCB_TYP(r4),$(0)
new_machine_attached

SEC_MID(r3),PCB_MID(r4)
machine_change

# r6 = machine type
# remove r-bit

# unsupported device type

# new machine attached ?

# yes

¢ id mismatch ?
# yes
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# chack for duplicate massage block ( identical message header) #
# r3 = message address, r4 = PCB #
BEARBBRSBAQBERBRBRLURLBURIBLBRBUARBUULULBEBUREBHIBRRBRRBPRARRPRURRBARUR

check_duplicate_block::

cmpmb 1(r3),SEC_HEADER(r4),0x0a # compare header
888 beq deallocate # duplicate message
movmb 1(r3),SEC_HEADER(r4) ,0x0a # transfer new header

SRBRRBERBRRARBRRSBRRLPALBRAASRLBOBRUBURBHLRBRLBURRRBRESLBPLIRJHBRRBRBRNS

# <(+EXPECTED+> ]
# Begin expected block check 8
# r3 - message address, r4 = PCB M

. BEBRSRSRUBRARRIRBBRRIURBBUBASEBRVUBARAVBARORBLLURBARTRRARRLLBRBRBLRARASY

addr EXB_BUFFER(r4),r0 # expected block .address

movd $EXB_COUNT, r7 # expected block timit
nxt_exb::

cmpd EXB_TIMER(ro0),$(0) # empty EXB block ?

beq nxt_exb_a # yes

cmpd SEC_SYS(r3),EXB_SYSBYT(r0) # system byte = expected ?

bne nxt_exb_a # no

cmpd SEC_8YS8(r3),$(0) . & system bytes = 0000

bne secondary # no
tbitb $(0),83EC_FNC(r3) # primary message ?
bfec nxt_exb_a : & no

# Only Equipment initiated multiblock primary message with all their syst
# bytes = 0000 Will go through this section. Need to conduct more check t-
# verify that the message is of the expected stream & function.

movd EXB_ADDR(ro0),ré % get previous expected message
cmpb SEC_STM(r3),SEC_STM(r6) # same stream ? By,
bne nxt_exb_a % no S :
cmpb  SEC_FNC(r3),SEC_FNG(r6) # same function ? -
beq secondary # yes
nxt_exb_a:

addd $ (EXB_SIZE),r0
acbd $(-1),r7,nxt_exb



# r3 = message addregs, r4 = PCB ¢
SERBUBUBERBRRUBBENRRUABULREBRRBLBRBBBRLRRBLRLBBBIBBRRERRRVRAZLRRRBRRELRE

tbitb  $(0),SEC_FNC(r3)

bfc deallocate # unexpected secondary message

FRGRBERBRAURARARBURBERLBRBBRRELLBREXRVARBLXBLBLVBRBZURAXBABLUBIRLRLBBERY

# <+FIRST BLOCK ~ PRIMARY MESSAGE+> 8
# Check if block is FIRST BLOCK of secondary message #
# r3 = message address, r4 = PCB #

BRGSRRABLRBRBRABRURSRRBBBLBEBRRRBBRQRBRRREBBRRBRVURRAURYBREBLRURPEERANES

movw SEC_BLX(r3),r7 # check block number
andw $(OxFF7¥),r7
rotw $(8),r7

cmpw r7,$(0) # block number = 0 ?
beq last_block

cmpw r7,$(1) # block number = 1 ?
bne deallocate # not 1st block

BHSBBUBBERBRRBLRUBARELRABBLRRBLBUBRBBRVLURBALUABULIRBRBFBARBRARSBUQSUIY i

# <+LAST BLOCK+>

# Last block of Primary or Secondary message %
¢ r3 = message address, r4 = PCB i -
HERSBRERERRRREARRNNALESUAUERASBERRABERRNLBERRLBRLRENBARRRRURABBRURBRNE

>
.

last_block::
tbitb $(7),8EC_BLK(r3) - # last block ??
bfs secsll_meagsage_complete # yes. -~

ARBBUDBBRLBERRAPBRBHRLBREBREBRRUUSRBERARBEBRUFASHAUERLBELARREBHRERLRENE
# [+SET INTER~BLOCK TIMER / SET EXPECTED BLOCK+]

# MULTIBLOCK (MTB) MESSAGE ~ #¥kk¥kk¥

# Note:

# Support one(1) multiblock message per port at any one time.

¢ Any existing uncompleted multiblock message will be deleted once

# a new mu}tib]ock message is received
'#5?#98#&#3#ﬂ##8#366Sﬁ#!363338:8#3”3#3*6#“33&!&#*H##*n##ulﬂﬂ##a’t!li##l

-

cmpd MTB_PTR(r4),$(0)

beq begin_mtb

" save [r3]

movd MTB_PTR(r4),r3

bsr sec_discard # deallocate old MTB niessage

restore [r3] .
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movW SEC_BLK(r3),SEC_BLK_NUM(r4)

rotw $(8),SEC_BLK_NUM(r4)

addw $(1),SEC_BLK_NUM(r4) # increment count by one
rotw $(8),SEC_BLK_NUM(r4d)

get_interblock_timer:

bar mark_expected_block
cmpd r0,$(0)
beq magrx_idle # (+WAIT FOR NEXT BLOCK+)

#$-

# Error - No more space to mark expescted block.
# Discard Multiblock message sequence.

o
movd MTB_PTR(r4),r3
bsr sec_discard
br msgrx_idle

RUBERBERBRBUSRRURREBRRESRLOBRVRBUBPHARBRRLBRLARBRUBUBRRRIREBIRIRRRRRNY
# <+SECONDARY+>

# Expected block

# r0 = PCB_EXB, r3 = message address, r4 = PCB
#ﬂ#830*’3§8333’##ﬂ*ﬂ#tﬁ#’#ﬂ#”##tﬁ’ﬂﬂ#'*#ﬁﬂﬂﬁﬁﬁﬁﬂﬁﬂﬁﬂﬂﬁﬂﬂﬁﬁﬁiQ"ﬁ!’ﬂ#’ﬁ

secondary:
movad $(0) ,EXB_SYSBYT(ro) # reset system . byte
movgd  $(0),EXB_TIMER(r0) # reset timer
movqd $(0) ,EXB_ADDR(ro0) # reset prev. msg address pointer
tbhitb $(0) ,SEC_FNC(r3) # secondary message ?
bfs add_block # no., add block to primary message

BREROERRERRERUBRBARBRRERNERVERABURRRUERBERABUACRASRVUBARLBBRELBVIRRRES
# <+FIRST BLOCK -~ SECONDARY MESSAGE+)-

# Check if block is FIRST BLOCK of secondary message

# r3 = message address, r4 = PCB
BHEBRERSARNBBRBUABRRBBRRHMLBUBBRBEALRRLRBSRLBBLA/UBRBBRERERRUREIBBG 0

movd SEC_8YS(r3),8SEC_PRIMARY # get primary message addr
movw SEC_BLK(r3),r7 # check block number

andw $(Oxff7f),r7

rotw $(8),r7

cmpw r7,$(0) # block number = 0
beq last_block # or
cmpw r7,%$(1) # block number = 1

beq last_block



# r3 = message address, r4 = PCB
RUGRBUUBPBERARBUERBRBPERVUBRBLLVERBBLBLRSRERLHBRLBERRBBBEBUBGRBRBRAB00

add_block::

8 MTB

# check message block count. Must be one higher than the prov%ous block.

movw
andw
cmpw
bne

rotw
addw
rotw

movd
nxt_mtb:
cmpd
beq
movd
br

end_mth:
movd

SEC_BLK(r3),r7

$ (OxXFP7F),r7

SEC_BLK_NUM(r4),r7

block_error

$(8),SEC_BLK_NUM(r4)

$(1),SEC_BLK_NUM(r4) # increment count by one
$(8),SEC_BLK_NUM(r4)

MTB_PTR(r4),r0 # get multiblock start address

NBLOCK_POINTER(r0),$(0) # end of multi_block
end_mtb # YES

NBLOCK_POINTER(rg),ro # get next block address
nxt_mtb

r3,NBLOCK_POINTER(ro) # save address in previous block

BREBBBEBBBHBRUSBERBEERR RSB HALURERRBALBASENVRRRERBLRBLUARARSBLBERBBLARRAE
# (+LAST BLOCK ~ MULTIBLOCK+> #
# r3 = message address, r4 = PCB #
HUARBERUBBRARBRRERBBBBPBRBBRRBRBRBRLBRABRIRRSLLBABBUERERLRLBRBEBRRRENENY

tbith

bfc

$(7),8EC_BLK(r3) # messags compieted ??
get_interblock_timer $ no

# multiblock_message_completed

mtb_complete:

movd

MTB_PTR(r4),nr3. . # get 1st block address

movqd S(b),th_PTR(r4) # clear MTB secs block pointer

SHERBRBBHBUREABRRUVBHUEBUIRRRARRARBRERRERBBBERLERBRGURRBARNRBBBRBBBR0Y
# [+PRIMARY or SECONDARY MESSAGE COMPLETE+]

# Begin message validation procedure.

# r3 = message address, r4 = PCB
SRUBRRGRBRBRGRBERRRRRHERBERBRERRRRBUBBRRVERBRBREBOIHBBBRBRRRBUBRUBRREY
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movb SEC_STM(r3),r6
cbitb  $(7),rb6

# Check if message is supported.

verify_sf: .

next_sf:

cmpw o(r7),$(-1)

beg unsupported_message
cmpb o(r7),r6
bne next_sf

movqd $(1),0SEC_STREAM_FLAG
cmpb 1(r7),SEC_FNC(r3)
beq valid_sf

addd $(TAB_SIZE),r7
br verify_sf

# r6[b] = stream byte
# remove rbit

end of table search (-1)?

verify stream byte
invalid stream
mark stream flag

verify function byte

BT " V" B BV v W

# get next 8/F address.

“AAAAAAAAAAAAAAAAAAhAAAAhAAAAﬁAAA&&QAAAAA&&“AAAAAAAAAAAAAAAQAAAAAAAAAAA

# JUMP
#
#
#

TO USER DEFINE SERVICE ROUTINE
r3 = message address

valid_sf:

#

r4 = PCB address
r5 = Equipment state
save {r3,r4]

movd EQP_STATE(r4),r5
movd 2(r7)[r5:d},r6
jsr reé

restore [r3,r4]

# save message and PCB address

# r5 = Message stats

# load supporting action routine
# call user action routine

”AAAAAAAAAAAAAAAAAQAAAAAAAAAAﬁAhhAAﬁAAAAAAAAA&AAAAAAAAAAAA»‘A’AAAAAAAAA

HRRSREREBREHSRRNEOERIRRUBARBRBPRRBEBBBABRBBBBBURRBBRBURBL0RBRSQRIERRR
# this section will deallocate the secs II message after processing.

deallocate::

bsr sec_discard
cmpd @SEC_PRIMARY,$(0)
beq msgrx_idle

# deallocate primary message

movd @SEC_PRIMARY,r3
bsr sec_discard
br msgrx_idle

# primary message address
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# check for duplicate type and id

# r3 = message

address, r4 = PCB

SERRERBASRUSRERRARBRBUBURRARNRRBLERBLBUREBURORRLVBERBLIRBBREVRRBJRRUNY

new_m;chine_attached:: -

cmpb
beq

movb
addr
.movqd

SEC_MID(r3),$(0)
illegal_dev_id

PCB_PORT(r4),8PORTN
PCB_BUFFER,r5
$(1),r7

check_duplicate_id::

cmpb
beq
addd
addd
cmpb
ble

SEGC_MID{r3),PCB_MID(rs5)
duplicate_id
$PCB_SIZE,r5

$(1),r7

r7,$PCB_COUNT
check_duplicate_id

N B B w B ®

invalid device id

save new port id

same machine id ?
yes

next port
End of table ?

no

# valid new machine attached

movb
andb
movb
save
movb
bsr
restore
ber
addqd
br

SEC_TYP(r3),PCB_TYP(r4)
$(0x7¥),PCB_TYP(r4)
SEC_MID(r3),PCB_MID(r4)
[r3]

SEC_MID(r3),ro0
s151F187

[r3]

port_startup
$(1),8EQ_COUNT
check_duplicate_block

save machine TYPE and

¢ ID on the .PCB

®

get device id

# Report equip online

# gend sif1 to squip

# increment equ?pment coun

SRBRBURERBRAULSBEBRBBRBLUCUNRRBRBASHRBUBURBUOERARRRRLFRBERLRRBBDERRBUR

7T B ¥ OB ="

r3 = message

address, r4 = PCB

Machinehﬁppached to port has changed. Report to Host that the former
_pqpipmeht has gone ofline. Clear the Port Control Block. Discard the
c&rrant message from the newly attached.machine. Zero state polling

will startup the newly attached machine.

BRRERSERBERBRRBRRBUEBARBBRVUBRBLERBERBLRLBRLOBEBVERRUBERRBLAANERIRENBY

machine_change: :

ber

equip_ofiine

# clear port control block
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unsupported_type:
cmpb PCB_TYP(r4),%$(0) # new machine attached ?
bne machine_change # yes
#$XXX bsr s8f1 # received different type
bsr s8159f101 # Report illegal type-
br deallocate
s ____________ —— - - o o o - s o e e - - a -

# New machine just attached to port has id = Zero(O0)
# r3 = message address, r4 = PCB

illegal_dev_id:

BXXX bsr s9f1 $ received id = zero(0)
bsr 8159101 # report illegal id
br deallocate
“ ------------------------------------- = o o ot G 0 s 0 4 . e T 0 s e

# New machine just attached to port has duplicate id
# r3 = message address, r4 = PCB

duplicate_id:

‘#xxx  bsr 89f1 :
bsr s159f165 y # report duplicate id
br deallocats
- Z O ittt L L L D e L DL Lttt o o 2 o o a o
unsupported_message.
cmpb @SEC_STREAM_FLAG,$(0) # stream flag set ?
beq unsupported_function # no
bsr s9f3 # unrecognized stream type
bsr 8159103 # report unsupported stream
br deallocate

unsupported_function:

bsr s9f5 # unrecognized function type
bsr s159f105 # Report unsupported function
br deallocate

# Receive Multiblock messages block number incorrectiy.

P
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bsr sec_discard
movd MTB_PTR(r4),r3
movqd $(0),MTB_PTR(r4)
br deallocate
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file "xpe_timer.asm”
‘#include “vsii_equ.inc"
.text

xXpc_timer::
timer_idle:
movd $TIMER_COUNT,r2 # 1 clock tick ~ ims
movd $SCFTDELAY,ro0
sVC
FEBBUDEBEBBLBRARERBBURBRRBRRRRNASRLRBRRNBBURLRBBURBRLBRLARRBBRNBARBRBHR
# Begin checking individual port timer counters.
’...._

addr PCB_BUFFER,r4 #r4 PCB address
movad $(1),r1 # r1 = port id

2
-

# SECS-I Communication Timer == \17

P i -
comm_timer:
cmpd PCB_TIMER(r4),$(0) # timer set ?
beq poll_timer # no

acbd $(-1),PCB_TIMER(r4),pql1_timer # decrement TIMER buffer

# timeout occur ----

movd COM_STATE(r4),r5 - # Load Timeout State.
bsr timeout_state # Timeout action routine.
s - - —
# Poll timer looks at both Zero State and Presence polling.
[ ——
pol1l_timer:
,.,.acbd $(-1),POL_TIMER(r4),exb_timer
T
e * bsr polling_sequence
#- ==z

# EXB timer looks at timeout waiting for reply or multiblock message.
#

exb_timer:

bsr oxb_message_check




¢

next_PCB:
addd
addqd
cmpd
ble
br

$PCB_SIZE,rd
$(1),r1
ri,$PCB_COUNT
comm_timer

®xT V"W R B

timer_idle

108

next PCB block
next port id
last port ?
no.

finish cycle

BUHEBRBRRSBEBARBRARSRRSRNRRANURRBURBURRBBUIRARLIIBASHASBLBEBURABRBRB80E
# POLL / POLL / POLL / POLL / POLL / POLL / POLL / POLL / POLL / POLL
BRSPS BANBHBBUBFEBLRBERBUBEBJRLEIRAVABLUBLBBARBPABRQLBUARSBUSRBBOBBRBERR
polling_sequence::

save
movd
cmpd
beq

presence_poll::
cmpd
bne
cmpd
bne
movb
br

[rO,r1,r2,r3,r4,r7]
SPOLL_TIME,POL_TIMER(r4)
COM_STATE(r4),$(0) #
zero_state_po1l1l

SEND_PTR(r4),$(0)
polling_ret
COM_STATE(r4),$(1)
polling_ret
$POL,r2

pol11_send

zero_state_poli::

cmpd
begq

# Build a S1F1

movb
movb
movgd
bsr
cmpd
beq

cmpd
beq
save
movd
movqd
bsr

GHOST_STATUS, $(0) #
polling_ret

unattached port ?

host ofline

message with Equipment ID = O #%%x*

$(1),r # stream 1

$(1),r2 # function 2

$(0),r7 # whit = 1

sec_bldhdr

r3,$(-1)

poliing_ret

SEND_PTR(r4),%$(0) # message pending ?
zstate_poll $ no

[r3] # save current message
SEND_PTR(r4),r3 # load old message address
$(0),SEND_PTR(r4) # Reset pointer.
sec_discard # discard message



cmpd
beq

zstate_poll_a:

bsr
br

zstate_poil_b:

movd

movb

pol1l1_send:
movd
1shw
movb
movd
movd
sve
cmpd
bne

polling_ret:

restore [ro,r1,r2,r3,rd4,r7]

ret

COM_STATE(r4),$(0)
zstate_poli b

sec_discard
polling_ret

r3,8END_PTR(r4)
$3TX,r2

PCB_PORT(ri),r3
$(8),r3

r2,r3

$ (QUE_SEC_COMM) ,r2
$SCFQPOST, r0

rO;S(O)
zstate_poll_a

o]

# bxfer attive ?
# no

# discard mesgage

BERRRBBEBRURRUBABIBBBRLIRNRRBARLLBASBUBELRRBANRBBLRBRJERBEBLBRBURBRGLRY
# EXPECTED / EXPECTED / EXPECTED / EXPECTED / EXPECTED / EXPECTED

HESHBERBRSRBURBARBBHUBRBSURRBEARCRLRBERECURUBRURVBRBRBBRAUBREVAALBERBRNE
exb_message_check: :

save [rOo,r3,r7) -
addr EXB_BUFFER(r4),ro
movd $EXB_COUNT,r7 =
exb_a:

cmpd EXB_TIMER(r0),%$(0) # expecting message ?
beqg axb_d . # no

o achd $(-1),EXB_TIMER(ro0),exb_d # yes - decrement by 1 sec

,

# expected block timeout occur

< addqd $(1),T3_COUNT(r4) -
movd EXB_ADDR(ro0),r3 # load messagse addr
movqd $(0),EXB_TIMER(ro) # clear timer counter

movqd $(0),EXB_SYSBYT(r0) -~ # clear system bytq



# from equipment to host. [rbit set = E->H message]

tbitb
bfs

bsr
br

$(7),SEC_TYP(r3) # check r-bit: set?
exb_b # yes

sec_recover
exb_d

# incomplete equipment to host multiblock message

exb_b:
cmpd
beg
movd
exb_c:
bsr

MTB_PTR(r4),$(0)
axb_c
MTB_PTR(r4),r3

sec_discard

# get next expected block address

exb_d:
addd
acbd
restore
ret

$EXB_SIZE,ro0
$(-1),r7,exb_a
[(ro,r3,r7}

0

B0000000500000 0000005530300 0330000500030 3300 050003530000 0530553 )

timeout_state::
cased

TTBL:: .double
.double
.double
. double
.double
.double
.double
.double
.double
.double
.double

TIBL{r5:d]

s0_timeout-timeout_state
s1_timeout-timeout_state
s2_timeout-timeout_state
s3_timeout-timeout_state
s4_timeout-timeout_state
s5_timeout~timeout_state
s6_timeout-timeout_state
87_timeout-timeout_state
s8_timeout-timeocut_state
s39_timeout-timeout_state

s10_timeout-timeout_state

LIS £ 2 11 2 £ 2L L S 12 4 22 2 L 2 L 2 2 2 2 2 2 R I XTI XX

s0_timeout::

si_timeout::

# no action taken. Timeout should not happen in this state
# no action taken. Timeout should not happen in this state



s2_timeout:: # timeout waiting for length byte. Abort receive procedur
#ey addqd $(1),T1_COUNT(r4) # increment T1 timeout count
br recd_abort

PRI 23T S22 P23 22232 22222323222 2222 2222222222222 2222 22222222222 E2 L2 23

83_timeout:: # intercharacter timeout. abort and goto state 7
addqd $(1),T1_COUNT (r4) # increment T1 timeout count
movqd $(7),COM_STATE(r4) # error completion
movd @T1_BUFF,PCB_TIMER(r4)
ret 0

BEEKERERERREERERERER R R KRR RBEFRRETRERERRRRREREREEEERRERRR RS ERRKEER
a4_timeout:: # protocol timeout waiting for EOT. Abort and retry.

addqgd $(1),T2_COUNT(r4)
br send_abort

BREREFERKEEKERRERETRFRRERBERRXEERERRKRRRERRERERRRAT R A RERAERE SRR LR R R KRR

s5_timeout:: # no action taken. Timeout should not happen in this state

.

ret 0
BEkkkkkkkerrtkkRe Rk Rkkkkkkkdhhkkikkkkkdhdhhhb ek hkerkdkihirr
s6_timeout:: # no action taken. Timeout should not happen in this state
ret 0
BREEERERRRRRERRERREEFERERRERERR R ERR LR R R KRR KRR ER KRR RS R R R RE KRR

s7_timeqqp{: # Intercharacter timeout -~ completion error
e ‘addgd  $(1),T1_COUNT (r4)
< movd $MAK,r2
bsr put_acex

br recd_abort
BREREEEERRRRFRRREEFFERREREFRRRRRRERER R R RRRERREERR R KRR KRR ERRER

s8_timeout:: # no action taken. Timeout should not happen in this state
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BERRERREERRREREREERRREFRERERERREREREERREEEREERRRERREREER KRR EE LR RLREE

s9_timeout:: # protocol timeout waiting for ACK or NAK. Abort and retry

addqd $(1),T2_COUNT(r4)
br send_abort

BEEXREEERERERARERESEEXERRERERRRRRRERRERRREREERERELRRRFRRRER LR REF LR R RS

s10_timeout:: # presence poll timeout waiting for EOT. Abort and retry.
addqd  $(1),T2_COUNT(r4)

#t*******;****tt*******###tt##t*************t*t*#****#**#t*##t####*#*t*

send_abort:

movzbd ri,r3 # got port id
1shw $(8),r3 # upper word = port id
movb $CAN,r3 # lower word = CAN

movd $QUE_SEC_COMM,r2
movd $SCFQPOST, ro
svc

ret 0

BEREEEFERAEERERRERRRRFRRRRRERRFREER AR SRR R Rk kR R Rk Rk AR e R R R d b kR

.
.

recd_abort:
movd RECD_PTR(r4),r3
movqgd $(0) ,RECD_PTR(r4) # clear pointer
bsr sec_discard

movqd ${(0) ,RX_CHKSUM(r4)
movgd  $(0) ,MSG_CHKSUM(r4)
movqd $(0) ,RX_LENGTH(r4)
movqd $(1),COM_STATE(rd)

clear rx checksum
clear message checksum
clear rx_length
return to idle stats

T Rn OB W

cmpb PCB_TYP(r4),$(0) # new port ?
bne check_send # no
bsr equip_ofline_a # reset port

# check for message pending for transmission

check_send:

cmpd SEND_PTR(r4),$(0) # message pending ?
beq check_ret ¢ no



1shw $(8),r3

movb $(5TX),r3 ¥ request xpc_block_xfer to
movd $QUE_SEC_COMM, r2 # begin send proceduras.
movd $SCFQPOST, r0
sve

check_ret:

ret 0



.file “xpc_rout.asm"
#include "vsii_equ.inc”

.text
SEBRRSARBABBRBERLABBRRBIRYRBRBUIRARBBRRRLIZPRRBQSIBUBEBBUERIBBU8
# Initialize memory area
HABHLBBUBPBERRBLBBLBABRRBUBHABUJBHBEBRBSSBBBRBRABRA/BRBBVUBBVREL

Xpc_init::
# For diagnostic purpose. To check on buffer address

movd $SEC_BUFFER,Iro
movd $SEC_MEM_SIZE,r0

bsr clear_all_pcb
bsr clear_sec_block

# Set all timeout timers and retry (T1,T2,T3,T4 & RTY) to defaul

movd $SEC_T1,8T1_BUFF

movd $SEC_T2,0T2_BUFF

movd $SEC_T3,8T3_BUFF

movd $SEC_T4,8T4_BUFF . .
movd $SEC_RETRY,@RTY_BUFF

movqd $(0) ,8EQ_COUNT

movqd $(0) ,QUSE_BUF_COUNT"

ret 0

pRggasEsigRBRRRRsaBRRARBRBABBUBBBBRBUBUBLRBBRBRBIBBRBRRBRBRNNY
# clear all secs message block kkkxkkkkkskkkkkkis .
clear_sec_block::
save  i[r4,rs,r7]
&ddr "SEC_BUFFER,r4
movd  $SEC_COUNT,r5

next_secs_block:
movd $SEC_SIZE,r7

bsr clear_block

addd $SEC_SIZE,r4



ret 0

BEEPUBUBREBRBBABUBREBERAHUALBRVRABUBBRBBRRBBARRRBBRBB2QBURURRB28Y
# clear all PCB - Program Control Block #*¥kkkkxkikx

clear_alil_pcb::
save [r1,r4]
addr PCB_BUFFER, 4
movd $(1),r1
next_PCB:
movd r1,PCB_PORT(r4) # set pcb_id
bsr clear_pcb
addd $PCB_SIZE,r4
addd $(1),r1
cmpd ri1,$PCB_COUNT

ble next_PCB
restore [ri1,ré}
ret 0

BUERBERBRABRBERBBBBRARBRRBERBB BB ROREBBBABLEVIBRUBEBRBRLBURERRBLE
$ Subroutine: clear_PCB - resets the Port Control Block to Zero.
# r4 = PCB address

clear_pcb::
save [rt1,rd4,r7]
movd $(PCB_SIZE),r7 L
movd PCB_PORT(r4),rt # save pcb_id
bsr clear_block
movd r1,PCB_PORT(r4) # restore pcb_id

# this section sets the MODEL and SOFTRV buffer to <dash>

movqd $(0),rt

dash:
movb $(0x2d) ,MODEL(r4)[r1:b}
addgb $(1),r1
cmpb ri,$(12) ey
bt dash ’

# this section sets the PCB initial default valus.

movd $SEC_RETRY,@POL_RETRY
‘movd $(15) ,POL_TIMER(r4) # default time (15 sec)fo

# zero state poll
restore [r1,r4,r7}
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# Subroutine to clear memory
8 ré

116

= memory address r7 = number of bytes to clear
clear_block::
subd $(1),r?7
clear: '
movb $(0),0(r4)[r7:b]
acbd $(~1),r7,clear
movb $(0),0(r4)[(r7:b] =
ret 1]
#=== ==
# Input : r3 = secs message, r4 = PCB
# return: r0 = 0 (success), ~1 (fail)
mark_expected_block:: ~
save fr1]
addr EXB_BUFFER(r4),ro0 A%
movd $EXB_COUNT,r1
check_block::
cmpd EXB_ADDR(roQ) ,$(0) e =
beq store_syswrd a
addd $(EXB_SIZE},ro0 # next block address
acbhd $(-1),r1,check_block
movad  $(~1),ro0
restore [ri]
ret 0 5

store_syswrd::

movd OTQ_BUFF}EXB_TIMER(rO)
movd S8EC_8YS(r3),EXB_SYSBYT(ro)
movd r3,EXB_ADDR(r0)

movqd $(0),ro0

restore [ri]

ret 0

# set expected ti
# save system byt
# save msg addr

# success

# input: rt = port id return: r4 =-pcb address

get_pcb_addr::
cmpb
beq

ri,%$(0)
invalid_port_id



save

addr
search:

acbb

(r1}
PCB_BUFFER,r4

$(~-1),r1,next_block

restore [ri]

ret

next_block:
addd
br

invalid_port_id:

movd
ret

0

$PCB_SIZE,r4
search

$(-1),r4
0

BERRBERBBBRURBLPBEBLRLERUBBLBLABEBURBRABAZGURRQQUNBSUBBRBBRB8008

T N VW N n N

input :
output:

SUBROUTINE: -verify_eqid

r3 = pxj message address
r4 = PCB address

r?7 = -1 ~ eqid not found

% T VW W N B

ﬂ##ﬁ###ﬂﬁ#####83“#“#3##83##38388#8’9##38#35#3#38#*38#8&38#6;“33#

verify_eqid::
addr
movd

verify_eqid_a:
cmpd
beq
cmpb
beq

next_eqid:
addd
addqd
cmpd
ble

invalid_eqid:
movd

egid_found:
ret

PCB_BUFFER,r4
$(1),r7

COM_STATE(r4),$(0)
next_eqid
PXI_MID(r3),PCB_MID(r4)
eqid_found

$PCB_SIZE,r4

$(1),r7 Y
r7,$PCB_COUNT Ty
verify_eqid_a

$(-1),r7

117



# SUBROUTINE: sac_recover #
# %
# input: r3 = sec message address #

BRBRRBEBBUBBBUURPRRUUEBBLERUVURBRRATRBLUBREBUBSRENBZRREBURSRRSYY

SB8C_recover::
save [r3,r4,r5,r6,r7]
addr PCB_BUFFER,r4
movd $PCB_COUNT,r7

sec_recover_a:
cmpd COM_STATE(r4),$(0)

beq 8eC_recover_b

cmpd COM_STATE(r4),$(11)

beq sec_recover_b

cmpb SEC_MID(r3),PCB_MID(r4)

beq sec_recover_c %

sec_recover_b:
addd $PCB_SIZ2E,r4d

acbd $(-1),r7,8ec_recover_a
br disregard_message -
sec_recover_c:
movb SEC_8TM(r3),ré “# Save Stream byte ° - iw
cbitb $(7),8EC_STM(r3) # clear R-bit o
addr  error_table,r7  # r4 = PCB address

sec_recover_d:

cmpw o(r7),s$(-1) . # end of table
beq disregard_message

cmpb o(r7),8EC_STM(r3)

bne sec_recover_e
cmpb  1(r7),8EC_FNC(r3)
beq sec_recover_f

soc_recover_e:
addd $(TAB_SIZE),r7
br sec_recover_d

# S/F found. Extract Action routine address.

sec_recover_f:

movb ré ,8EC_STM(r3) # restore stream byte

. PR E T
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save [ro,rt,r2,r3,rd4,r5]
jer ré # goto user action routin
# 3 = message addr.
# r4 = PCB addr.
# r7 = ** (Return Status)
restore [rO,rt,r2,r3,r4,r5]
cmpd r7,%$(0) '# Discard message ?
beq sec_recover_ret 8 NO.

disregard._message:
bsr sec_discard

sec_recover_ret:

restore [r3,r4,r5,r6,r7)

ret 0
SUERBRVSBBASRBABNBRBUGRERBRRABERBRRREVRAGABEURACLRRBEBRBABRBUBUR

SUBROUTINE: Buplicate EQID (Vax level)

r3 = message address

" "W W B RN
" % ® B®B W

PRBVRARRVEBBEVLLRBVBHLBBEABRRBRBABLRRRBRBBEBRGBURRLABRBARBRBERYY

duplicate_eqid:: i

save [r3,r4,r7]

addr PCB_BUFFER,r4
movd $PCB_COUNT,r7

duplicate_eqid_a:
cmpb 18(r3),PCB_MID(r4)
beq duplicate_eqid b

addd $PCB_SIZE,r4
acbd $(-1),r7,duplicate_eqid_a
br dupiicate_ret

duplicate_eqid_b:
subd $(1) ,8EQ_COUNT
bsr equip_ofline_a

duplicate_ret:
restore [r3,r4,r7]
ret 4]
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r3 = message address
r4 PCB address
FIRST_BLOCK(r4) = first block address

. ¥ ® B
"
% B M B %

KRQBBUBBURELBRBURRVEBURPRBJABRUBRASBRIBRASBRABRBABBRBBRBARARRILS

equip_ofline::
movb PCB_MID(r4),r0
bsr 8151f168 # report_eqoff
subd $(1),8EQ_COUNT

# begin clearing all messages related to this equipment.
equip_ofline_a::
save [rO,r3,r4,r7]
movd $(11),COM_STATE(r4) # ofline init state

# this section clears all messages pointed by FIRST_BLOCK
cmpd FIRST_BLOCK(r4),$(0)
-beq equip_ofline_b
movd FIRST_BLOCK(r4),r3
movad  $(0),FIRST_BLOCK(r4)
bsr gec_discard

# this section cliears all messages pointed by SERD_PTR
equip_ofline_b::

cmpd  SEND_PTR(r4),$(0) '# message pending ?

beq equip_ofline_c # NO

movd SEND_PTR(r4),r3 # Discard message.

movqd $(0) ,SEND_PTR(r4) # If message already disc
bsr sac_discard # r3 will be returned = ~

# this section clears all expected message
equip_ofline_c:

addr EXB_BUFFER(r4),ro0

movd $EXB_COUNT,r7

equip_ofline_d: R S
cmpd EXB_TIMER(r0),$(0) .~

beq equip_ofline_e
movqd $(0) ,EXB_TIMER(ro0) # reset timer
movd EXB_ADDR(ro0),r3 # Joad expected message a

movqd $(0) ,EXB_ADDR(r0)
movgd  $(0),EXB_SYSBYT(ro)
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addd $EXB_SIZE,r0 # next expected block
achd $(-1),r7,equip _ofline_d

# this section clears all messages pointed by MTB_PTR
cmpd MTB_PTR(r4),$(0)
beq aquip_ofline_f
movd MTB_PTR(r4),r3
movqd  $(0),MTB_PTR(r4)

bsr sec_discard

# this section clear the message pointed by the RECD_PTR
equip_ofline_*F:

cmpd RECD_PTR(r4),%$(0)

beq equip_ofline_g

movd RECD_PTR(r4),r3

movad $(0),RECD_PTR(r4)

bsr sec_discard

# this section clear all status, pointer in the equipment.PCB
equip_ofline_g:

bsr clear_pchb # r4 = PCB address

restora [r0,r3,r4,r7]

ret 0
889#88##333&?&5#!###ﬂtt*ﬂﬂcsﬂﬂs##3885#8#3#‘%:&#83:#8838#3#388588 -
# ]

# SUBROUTINE: pxi_diag_req (s152,f25) #
# #
8 r4 = PCB address #
# output: r7 = nil #
# ]

SRBUERARBBUPLSRRBERBRBRRBRBRVBRSUBBURBAAZLARBRRBBLARBBABEIBR0BES

xpc_diag_req::

cmpb PXI_MID(r3),%$(0) # message for XPC
bne xpc_diag_secs # no

bsr s152F25

br xpc_diag_ret

xpc_diag_secs:
save [rO,r1,r2,r3,r7]}
movb $(2),r1 # Stream .2
movb $(25),r2 # Func. 25



bsr
restore
#a6 bsr
xpc_diag_ret:
ret

rx_s2f26::
save
movb
movb
movqgd
movd
bsr
bsr
rastore
ret

sec_sndmsg
{(ro,r1,r2,r3,r7}
pxi_sec_send

{ro,r1,r2,r3,r7]
$(152),r1 # Stream
$(28),r2 # Func.
$(0),r7 # wbit =
r3,r0

sec_pxi_rebuild
pxi_sndmsg
(ro,r1,r2,r3,r7]

(]

152
26
0

RHERARERNRUESURRRUUREBUBRLBRRRLVURBLERRBBRABLLVRBRLRJURBRRIRYS0R

input @

output:

% T B TR B =N

SUBROUTINE:

pxi_diag_data (s

r3 = pxi message address
ré PCB address
r7 nil

152,726)

T ¥ B N B B

SEBRBHBBRBUBUBEBEBURRLRRREBICRUBEBRABRLABHRRRBBRRJLBRBRBRRORE RS

xpc_diag_dat::
cmpb
beq
bsr

xpc_data_ret:
ret

PXI_MID(r3),%$(0) 4
xpc_data_ret
pxi_sec_send

# message for XPG
# yes

HEBRBRRBUBRBERURBAHBUBURERUARGHBEBIRRBBRURBEHBUARBURPRRBRRBHUTER

input :

output:

N MW W R B

SUBROUTINE:

xpc_date_time

r3 = pxi message address
ré4 PCB address
r7 = nil

% M BV B BT B W

PHBBRBUSBRBUBUBRRVURERSABBERBBABRUBRBLBURBRCLRBRBBRBRBBBLRBRAARS

xpc_date_time::

e

AV RAWITN S .M &N

Ak eI e e e e B NP
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br xpc_date_time_ret

mc_date_time:

bsyr pxi_sec_send
xpc_date_time_ret:

ret 0

BUBLHBRBRBBUBRBRLEVERRURBURRASRLHBERBRRARBBUANRLURBRBRUBRRSUREES

subroutine : S1F1

this subroutine builds a stream 1 function 2 message
r3 = message address

r4 = PCB
HESBEQUBBRRBRAUBBEPRBBUBURSSRIRSUBUBRBRRERVRRRUBREBRRBBBUBRBRRR2S

VB BN B W
% & 8w »

si1fi::
# begin building reply message header - r2 = primary message-add

save {ro,r1,r3}
movd r3,ro

jsr sec_rephdr
cmpd r3,${-1) »
beq s1f1_return

# host exception -~ build a zero length list structure

movgb $(0),r1

jsr sec_bldlst
cmpd r3,$(-1)
beq sifi_return

# pass message block to SENDER - -
jsr sec_sndmsg

s1f1_return: R
ooy

‘restore [r0,ri,r3]
ret _~" )

#l#’8#5&######ﬁ”ﬂﬂﬂQSS#ﬂ#ﬂ#ﬁ!’ﬂﬁ!#ﬂ’#Iﬁ’t#ﬂﬁﬂﬁ't#tt8888338&${f’¢

port_startup::
save {ri,r2,r3,r7]
movb $(1),rt # Stream 1

. e - s e s e L e 2 - L
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cmpd r3,$(-1)

beq port_startup_ret

bsr sec_sndmag
port_startup_ret:

restore [ri,r2,r3,r7]

ret 0

equip_online::
movmb 15(r3),MODEL(r4) ,0x06
movmb 23(r3),S80FRTRV(r4),0x06
ret 0

BUERABBUBBRUBLRBBBURBBRABSHERBRLUBERBIRJEBRURRUBBRARVBUJARLABLUS

subroutine : S2F17

this subroutine builds a stream 1 function 2 message
r3 = wmessage address

r4 = PCB
HERSBORRRLBRBRLLLRIRUBLPSHYRVARULBLRBRISBANLLBFBNJRBBERLBEI0NS0

% % % B B
®" Bt M B ©

82f17::
bsr sec_pxi_send'
ret 0

8##“88”53&“38##8#3#’8#388#8#883#9883{#8ﬁ8#3‘####3*88####38#3'838- )

# System Error 8
# #
# SUBROUTINE: 89f1 (I1legal Equipment Type/ID) #
# SUBROUTINE: 89f3 (Unsupported Equipment Stream) #
# SUBROUTINE: 83f5 (Unsupported Equipment Functn) ¢
# #
¢ this gubroutine builds a stream 9 function 1,3,5 message®
# r3 = message address #
# r4 = PCB address #

REBERRUBUBRBRBUBEREBERHUEBHBPRRORBERBUBABRBHRERUNVRRELUABLRERASY

a89f1::
movw $(1),r2
br 89fx
.ot |89f3: !
movw $(3),r2
br 89fx
89f5::

movVW $(5),r2



s9fx:
save
movb
movd
movd

bsr
cmpd
beq

# build item #1

addd
movb
movd
movd
bsr

cmpd
beq

# pass message

bsr

89fx_return:

{r1,r3,r7]
$(8),rt

$(0),r7 # whbit = 0

r3,ro

sec_bldhdr
r3 )3("‘1)
s9fx_return

$(1),ro0
$(0x21),r1
$(10),r7
ro,r2
sec_blditm
r3,$(-1)
83fx_return

block to SENDER

sec_sndmsg

restore [r1,r3,r7]

ret

0

BRESBHLBURBBHSSBEBHSPRBBREBPBLRBBUABLBEJLRBABBABBERBRABRBUARRARS

# f
# SUBROUTINE:

8

# input: nil

# output: nil

#

8151165 (Equipment List)

T W W W w1

BERRRLRRBSBARRRBBAABARRIRRARBVABABVVREVLBLRAVABBRRBLRBRASRERA 2SS

8151f165::
save

addr
movd
movqd
equip_attach:
cmpd

(ro,r1,r2,r4,r6,r7}
PCB_BUFFER,r4
$PCB_COUNT,r6

$(0) ,8EQ_COUNT

COM_STATE (r4),%$(0)

# ofline

i
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addqd  $(1),8EQ_COUNT

br nxt_equip
ofl_equip:

movqd $(0),COM_STATE(r4)

movgb $(0),PCB_MID(r4)
nxt_equip:

addd $PCB_SIZE,r4

acbd $(-1),r6,equip_attach

cmpd @EQ_COUNT,$(0) # equipment attached ?
beq skip ¢ no
movb $(151),rt # stream 151
movb $(165),r2 # function 165
movgd  $(0),r7 S'wbit =0
bsr pxi_bldhdr
cmpd r3,$(-1)
bne 81511165_a
# Error - SND_Buffer full. *
bsr backup_buffer # Usse Backup buffer
bsr pxi_bidhdr_x # to send the message
s151F165_a: -
movd OEQ_COUNT,r1‘ # build 1ist structure
bsr pxi_bldlist [ .1
cmpd r3,$(-1)
beq skip

addr PCB_BUFFER,r4
movd $PCB_COUNT ,r6

Ip_port:
cmpb PCB_MID(r4),$(0) - I -
beq nxt_port
movb $(0x21),r1 h # data format + length-bi
movad $(1),r7 # data Tength
addr PCB_MID(r4),r2 # data address
bsr pxi_blditm
cmpd r3,$(-1)
beq skip
nxt_port:

addd $PCB_SIZE,r4
acbd $(~1),r6,1p_port
bsr pxi_sndmsg

skip:
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SEBBBRBRBPUBRBORRRERJEVSRRRARVLBRRBELL2ABACRABBRBRRBABERLRSE 282

¢ 3
# SUBROUTINE: 8151f167 (Equipment Online) ]
* SUBROUTIﬁE: 8151169 (Equipment Of1ine) #
¢ 8
# input: r0 = SEC_MID (Online) #
# input: r0 = PCB_MID (Ofline) #
# output: nil 8
¢ I 3

BEBBUBBECRERRBBRPVURBRREBRABRURLRBRRBRRBRBURBLRBERBBRUBRUBERBAES

8151F167::

save [ro,rt,r2,r3,r7)

movb $(167),r2 # function 167

br s151f16x N
s8151f169::

save [r0,r1,r2,r3,r7}

movb $(169),r2 # function 169
s8151f16x::

movb $(151),r1 # stream 151

movqd $(0),r7 # wbit = 0

bsr pxi_bldhdr

cmpd r3,$(-1)

bne s151f16x_a

# Error - SND_Buffer full.

bsr backup_buffer # Use Backup buffer
bsr pxi_bldhdr_x . # to send the message
gi51f16x_a:
movb r0,PXI_MID(r3) >
bsr pxi_sndmsg

s151F16x_ret:
restore [rO,r1,r2,r3,r7]
ret 0

BHBESHEBULRRBRVJABSBRBABSUBABABPABRBPBBIRRARVURBBQGUBRBRRIRBOBRRBRES

% System Error ]
# #
# SUBROUTINE: 8159101 (I1legal Equipment Type/ID) ]
# SUBROUTINE: 8159103 (Unsupported Equipment Stream) ¢
# SUBROUTINE: g159f105 (Unsupported Equipment Functn) #
]

SUBROUTINE: 8159f165 (Duplicate Equipment ID) E



# output:

#

nil

#
#

SERBEAGHBREHANBRENERERRRRVARRVLRBERBLARRRRRRBRRARAVBERRUBALLURSS

8159f101::
save
movb
br

81591103::
save
movb
br

8159F105::
save
movb
br

8159F165::
save
movb

8158F1xx: !
movd
movb
movaqd
bsr
cmpd
beq

{rOo,r1,r2,r3,r7]
$(101),r2
8159f1xx

[r’O,r1,r‘2;l"3,r7]
$(103),r2
s8159f1xx

{ro,rt,r2,r3,r7]
$(105),r2
s8159f1xx

{ro,r1,r2,r3,r7]
$(165),r2

r3,ro # save original

$(159),r1
$(0),r7
pxi_bldhdr
r3,$(-1)
8159f1xx_ret

# build list structure of 2

movd
bsr
cmpd
beq

# build item #

movb
movqd
addr
bsr
cmpd
beq

$(2),r1
pxi_bldist
r3,$(-1)
8158f1xx_ret

1 - MCID <,
$(Ox21),r1
$(1),r7

4

# function 103

# function 105

# function 165

message in ro

# stream 159
# wbit = 0

' # data format + length-bit
# data length

SEC_MID(ro),r2 # data address

pxi_blditm
r3,$(-1)
8159F1xx_ret
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addr PCB_PORT(r4),r2 8% data address

bsr pxi_blditm
cmpd r3,s$(-1)

beq s159f1xx_ret
bsr pxi_sndmsg

s8159f1xx_ret:
restore [rO,rt1,r2,r3,r7]
ret (4]
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.file "xpc_bldmsg.asm"
BEALRERRRBULBHUBRBEEBRBRALBEBBRRUUBBBBRRLBBRBUBRUREARLBRBREVBRBBRUR188
# SECS MESSAGE BUILDER SUBROUTINES AND OTHER RELATED SUBROUTINES #
# FOR XPC_GEIC 32000 BOARD, #
BRERSRARBERBERSRRSANBERLRBEURBURBABBUBEABIABEBRRLAARRARBARASSABURBER2L

#inciude "vsii_equ.inc”

.text

BUJBPLABBHBBBBARVAREBBERBRBRQRRVRVB2/RQBASIVQ[Q0UBRBRQRGGU 008

# 8
# SUBROUTINE: sec_bldhdr (build header) 3
# . #
# INPUT: ¥
# ri[7:0] = stream #
# r2f7:0] = function #
# r7[0:0] = wbit 00 or 01 #
# r4 = PCB address #
OUTPUT: 8
# r3 = msg_addr (First SECS block address) 8
# or r3 = -1 (error or no free block available) #
# #

BERURRABBURREABBERRLABRBBREBUDIRARBBRVLRBRLARVALARBBABSRBURCABES

-3
-

sec_bldhdr::
bsr get_sec_BUF # search for empty block
cmpd $(-1),r3 # empty block found (r3)
bne sec_bldhdr_x . #
ret 0 $ no buffer available

# set length byte to 10 byte and read TYPE and ID switch
sec_bldhdr_x::

movb $(0x0a) ,LEN_BYTE(r3) # set length byte = 10
movb etype_switch,SEC_TYP(r3) # get type
movb PCB_MID(r4),8EC_MID(r3) # get id

# set the stream and function byts
movb ri,8EC_STM(r3) 8 stream
movb r2,SEC_FNC(r3) # function

# gset the wbit bit according to parameter in r2(b)
andb $(0x01),r7 # check w-bit
rotb $(7),r7 # shift bit 1 to bit 8



# set system byte to message‘address.
r3,8EC_8YS(r3)

movd
ret

0
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HHURBUBHERURHERUHABRRBIRRBABRRAPRLARLRBLARBARBESBARFREHERRLR BB U

#

$ SUBROUTINE
s

# INPUT:

] ro
8 r4
8 OUTPUT:

# r3
# or r3

.
H

gec_rephdr (build reply header)

Primary message
PCB address

msg_addr (First SECS block address)
(error or no free block available)

-1

#
8
&
]
#
8
#
#
8

BHBREBEBSABRUBRRRNNRBEURRBRUBBLBRVBBBRAKBBRLBERBLERRRBURRSR 02088

s6cC_rephdr: :
movd
bsr
cmpd
beq
bsr
_cmpd
bne
ret

sac_rephdr_x::
movb
movmb
cbitb
cbitb
addgb
movw

sec_rephdr_ret:

ret V]
BABRBRERLBRIBRERS
. L
s sOEﬁOUTINE
#

# INPUT:

# ri
8 r3
# r4
#

R P

ro,r3

verify_sec_addr

$(-1),r3

sec_rephdr_ret
get_sec_BUF

$(-1),r3

sec_rephdr_x i

0

$(0x0a),LEN_BYTE(r3)
1(r0),1(r3),0x0a
$(7),8EC_TYP(r3)
$(7),8EC_STM(r3)
$(1),8EC_FNC(r3)
$(0x0180) ,8EC_BLK(r3).

L T T -

%t " B BB w

verify primary addr

invalid primary addr

‘search for empty block

empty block found (r3)
yes o

no buffer.

set length byte = 10
copy header to builder b
clear r-bit (H->E)

clear wait(w) bit
increment function by 1
set block ‘count = 800t

SERBABRBUREBUBERIRUBUBVIUBERABEBABLENENBRRRBB S
i

: sec_blidist (build 1list structure)

number of 1ist (LST_NUM)

msg_addr1 (First SECS block address) .

PCB address -

P % U B M BN w8



HERREBRBRGBRBLARBRURLIBVUBLBRVRJLABERBRBRABRBYRBUBRLBRURRBRBARSY

sec_bidist::
bsr
cmpd
bne
ret

start_bldist:
save
bsr
cmpd
beq

verify_sec_addr
$(-1),r3
start_bidist

0

[r3)
current_block
$(-1),r3
bldist_error

# build list format

save
movb
bsr

[r1]
$(1),r1
save_byte

restore {ri]

cmpd

beq

$(~1),r3
bildist_error

# build 1ist count

bsr
cmpd
beq

save_byte
$("1);r'3
bldist_error

restore [r3]

ret

bldist_error:

0

restore [r3]

bsr

ret

sec_discard
(o}

® % B RN

invalid address

save msg_addri

find current secs block

block available ?7?
No

# block available ??

NO

# block available ??
# NO

error return - insuffici

memory

GRERUEARBBUNERURBABRUREBAVBLBUERBULBBURVARBRARBEERBRQARBRRELRRBUS

INPUT:

% ® B B B B B

SUBROUTINE :

r1[7:0] = format

r2 = address where data is located
r7{15:0] = size of data in byte

sac_blditm (build item)

PO I I ™Y
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OQUTPUT:

#
8
# or
#

r3

msg_addri (First SECS block address)
r3 = -1 (error or no free block available)

% 8 " B

BUBKBREBUBHERBRRUUBERBRBRBRBARBBVRRRBBLBRBLQBRR{{BUBROFBARRRBS88

sec_bilditm::
bsr
cmpd
bne
ret

start_blditm:
save
bsr
cmpd
beq

bsr
cmpd
beq

movzbd
andb

tbitb
bfs
andw
br

two_byte_1len:
* MOVW
rotw
bsr
cmpd
beq

one_byte_len:
movb
bsr
cmpd
beq

cmpw
beq

verify_sec_addr
$(~1),r3
start_blditm

(¢

[r3,r6,r7}
current_block
$(-1),r3
blditm_error

save_byte
S(-1)Jr3
blditm_error

ri,ré
$ (Ox0fc),ré

$(1),r1

two_byte_len
$ (0xX00ff) ,r7
one_byte_len

r7,r1
$(8),r1
save_byte
$(-1),r3
biditm_error

r7,r1
save_byte
$(~-1),r3
biditm_error

r7,$(0)
end_blditm

invalid address

# find current secs block
# Error return ??
# ves

save item format (ri)

# Error return ??

yes

save format byte
clear bit 0/1 (length bi

Format byte bit 1t set ?
YES.

# save item length
# Error return ??
# yes

save item length

# Error return ??
# yos

Data length = O
YES - Done
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cmpb
beq
cmpb
beq

cmpb
beq,
cmpb
beq
cmpb
beq

ré,$(0x68)
blditm_2byte

r6,$(0xa8)
bilditm_2byte

r6,$(0x70)
blditm_4byte
r6,$(0x0b0)
blditm_4byte
r6,$ (0x030)
blditm_4byte

®Tw v _ W

% B " B B B

format

2 byte integer
signed

format = 2 byte integer
unsigned

format = 4 byte integer
signed

format = 4 byte integer
unsigned

format = 4 byte integer
floating

# For format 10(Binary), 11(Boolean, 20(Ascii), 30(8 byte signed integar)
40(8 byte floating point), 50(8 byte unsigned integer)

#

blditm_data:
movb
bsr
cmpd
beq
addqd
acbb
br

blditm_2byte:
movb
bsr
cmpd
beq

movb
bsr
cmpd
beq

addqd
acbh
br

blditm_4byte:
movb
bsr
cmpd
beq

o(rz),rt

save_byte

$(~1),r3
blditm_error

$(1),r2
$(-1),r7,biditm_data
end_blditm

1(r2),rt
save_byte
$(~-1),r3
blditm_error

o(r2),ri

save_byte -
$(-1),r3
bilditm_error

$(2),r2
$(~2),r7,b1ditm_2byte
end_blditm

3(r2),ri
save_byte
$(-1),r3
blditm_error

% u B % 't B B ® % W

s % B %

®

get data byte

save data

Error return ?7?
yes

next data position

decrement length

data build compieted

get data byte
save 1st data
Error return ??

yes

get data byte

save 2nd data - -
Error return ??

yes

next data position

# decrement length
# data build complieted

® B W B

get data byte
save data MSB
Error return ??
yes
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cmpd
beq

movb
bsr
cmpd
beg

movb
bsr
cmpd
beq

addqd
acbb

end_blditm:
restore
ret

blditm_error:
restore
bsr
ret

$(-1),r3
blditm_error

1(r2),rt
gsave_byte
${-1),r3
blditm_error

0(r2),r
save_byte
$(-1),r3
b1ditm_arror

$(4),r2
$(-4),r7,biditm_4byte

{r3,r6,r7]
0

[r3,r6,r7]
sec_discard
0

# Error return ??

*®

yes

get data byte
save data
Error return ??
yes

% B " B

get data byte
save data LSB
Error return ?2?

% B Bw B

yos

*®»

next data position
% decrement length

{ # data build completed

# error return - insuffici

# the message’

PRERRLBERBIBRABBRRRBABABLBLEBRLUBURADRRRUTARBRGURUFARRBRBRVRAARY

#
8
#
$ INPUT:
#
#
# OUTPUT:
#
# or
#

SUBROUTINE : sec_sndmsg

r3
ré4

PCB address

r3(d)
r3(d)

ist secs block address

current block address

-1 (error or no free block available)

n OB W WV W U oW M

SRGRFACVUBRUBBRARARRREBERIERBIRERAVRURBERRREBESRRBHERBARBHURRARY

sec_sndmsg: !
bsr
cmpd
bne
ret

sec_sndmsg_x:

verify_sec_addr

$(-1),r3
sec_sndmsg_x
o

# invalid address
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bne message_pending # yes

movd r3,3END_PTR(r4) # send message
cmpd COM_STATE(r4),$(1) # port active ?
bgt sndmsg_ret

# port idle - request to send_message.

movd PCB_PORT(r4),r3 # get pcb port id
Tshw $(8),r3 # upper word = port id
movb $3TX,r3 # lower word = 8TX

movd $ (QUE_SEC_COMM) ,r2
movd $SCFQPOST, r0

sve # begin message sent
br sndmsg_ret

# this section store the next message to be sent if port
# is currently busy.

message_pending::

movd SEND_PTR(r4),r7 pl

last_msg:
cmpd S(O),NBLOQK_POINTER(rz) # 1ast message
beq append
movd NBLOCK_POINTER(r7),r7
br last_msg

append: movd r3,NBLOCK_POINTER(r7)
andmeg_ret:
restore [ri,r2,r3,rd4,r7] -

ret ]

#ﬁ#ﬂﬂ####3”“9“8##ﬂﬂﬂ998§8§R#Q##Qﬂ’ﬂ!8#’65#833’#8#386#Sﬁﬂﬂﬁﬁ#ﬂﬁﬂ#

# ., K

# SUBROUTINE : current_block 8
# #
# INPUT: #
# r3(di = 1st secs block address #
# OUTPUT: #
# r3(d) = current block address #
# or r3(d) = -1 (error or no free block available) #



current_block::
cmpd
beq
movd
br

found_current:
cmpb
bit
bsr

$(0) ,NBLOCK_POINTER(r3)

found_currant
NBLOCK_POINTER(r3),r3
current_block

$(254) ,LEN_BYTE(r3)
current_block_return
new_block

current_block_return:

ret

HERBBBUBBRBBOBURBBHBLBURVLRBRBURRBRUBREBABRBRRRRNBEBABBREE2 082088
SUBROUTINE: new_block

#

s

) INPUT:
$

#

#

# OUTPUT:
#

J’ or
]

#

new_block: :
save
movd
bsr
cmpd
beq

movb
movd
movmb
andb
rotw
addw
rotw

0

r3(d)
r4(d)

PCB

r3(d) .= current block address

r3(d)

# get next block address.

ist secs block address

-1 (error or no free-'block available)

r7(b) = current length byte "

(réil

r3,r6
get_sec_BUF
$(-1),r3
new_block_return

$(0x0a),LEN_BYTE(r3)
r3,NBLOCK_POINTER(r6)
1(ré),1(r3),0x0a
$(Ox7F) ,SEC_BLK(r6)
$(8),8EC_BLK(r3)
$(1),SEC_BLK(r3)
$(8),8EC_BLK(r3)

new_block_return:

restore [r6]

ret

0

" " | B

% B N 8w

ﬂﬂﬁﬂﬂﬁﬁﬁﬁﬂﬁﬁﬁﬂ!8#838”#’88#9#ﬁﬁ#ﬁ##“###ﬁﬂ’S##ﬂﬂ}ﬁ688#¥3¢$§ﬂ33#86

transfer current address to ré

search for empty block
no free block ??.
error return.

set header byte count

store current address in prev b}
transfer SECS headsr to new bloc
remove e-bit from previous block

‘# B N M MM B B8 W

" B B
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#
8
# INPUT:
#
# OUTPUT:
8
# or
#

SUBROUTINE : get_sec_BUF

r4 = PCB address

r3(d) block address

r3(d) = no free block available

W B M M W W NN

SEBELBBERRERRRRDIRBRABRRGBBUBLRVHBLURBRRHUBRRBERUBBURSBL RS0 RBRY

get_sec_BUF::
save
movd

nxt_BUF:
movd
addd
cmpd
bit
addr

chk_BUF:
cmpd
beq
acbd

movd
restore
ret

found_BUF:
movd
movqd
movaw
movqd
movd

addqd

restore
ret

[r7]
$SEC_COUNT,r7

@SEC_BUF_CUR,r3
$SEC_SIZE,G@SEC_BUF_CUR

@SEC_BUF_CUR,$SEC_MEM_SIZE

chk_BUF
SEC_BUFFER,@SEC_BUF_CUR

$(0),0(r3)
found_BUF
$(-1),r7,nxt_BUF

5(‘1);7'3
[r7]
0

@RTY_BUFF ,SEC_RTY(r3)
$(0),SYSBYT_PXI(r3)
$(0),APPLID_PXI(r3)

$(0) ,NBLOCK_POINTER(r3)
PCB_PORT(r4),PORT_ID(r3)

$ (1) ,8USE_BUF_COUNT

[r7}
0

® il n ow

# max., number of secs block

get current block
increment next block
end of block ?

no

load start of block

# blank block ?

yes

.

# no block available

T ™ B B W

full1_BUF

set retry count
pXi system byte
pxi application id
mark last block
mark port id

*diag

RBERESRERRERN U IO RS BRNSRBBNEERDRRDBRERNILRIRBFRUIRABR SR ALY

# SUBROUTINE : save_byte

#
#

138
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# r3 = current block address #
# OUTPUT: #
# r3 = current or new block address #
# or r3 = =1 (no free block available) 8
# -]

RAABRRAEBUBRBBAREBBRBRERRARRBEFAGRCLRBRUBBBRRURRRBERBUSRUBBBUBRRE

save_byte::
cmpb LEN_BYTE(r3),$(254) # length byte = 254 ??
blo save_byte_a # no
bsr new_block # get new block
cmpd $(-1),r3 # error return ??
beq save_byte_ret ¢ yes
save_byte_a:
save {r7]
addgb $(1),LEN_BYTE(r3) # increment length byte
movzbd LEN_BYTE(r3),r7
movb ri,r3[r7:b) # store byte

restore [r7]
save_byte_ret:
ret 0

BRESUDRENEERRERUARBBUURRBRURBERBRBURBLAGLRURIBBURBISVRIERRVESRUR

r3 -1

] #
# SUBROUTINE : sec_discard " 8 -
# &
# INPUT: #
# r3 = i1st secs block address ¢
# OUTPUT: #
# #
# #

HRRBUBRBRRRRSARLARBRGLURARARRVLBUVBBRARRBBBRBBRRBRRBBBRRSOBERES0
sec_discard::

bsr verify_sec_addr

cmpd $(-1),r3

beq sec_discard_ret i
movqd  $(0),0(r3)

subd $ (1) ,8USE_BUF_COUNT
movd NBLOCK_POINTER(r3),r3
cmpd r3,$(0)

bne sac_discard

sec_discard_ret:
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HERURABBBURBURBBRRBLLRUARARNARBRBRLVARURRBRRBBBRARRRBLBBLRBRARER

# #
4 SUBROUTINE : verify_sec_addr #
# ¢
# INPUT: #
# r3 = secs block address #
# OUTPUT: ¢
# r3 = secs block address #
# or r3 = -1 (invalid secs block address) ) #
# #

HRBBBATRBRARAREERAVBRQBHALBUBUE SRRV UBRLRARBLURRBARRBUBBBRLRRBURY

verify_sec_addr::
cmpd r3,$(-1)

beq invalid_addr i
cmpd 0(r3),$(0)
beq invatid_addr

cmpd r3,$SEC_.BUFFER -

blt invalid_addr
cmpd r3,$SEC_MEM_SIZE
bgt invalid_addr

ret 0

invalid_addr:
movqd $(~1),rs3
ret o]
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file "xpc_cnvrt.asm”
#include "vsii_equ.inc”
.text

ARRVLRVLRLIPRRBLBRLRBEBBEVPLLERRRVRLAVUVRARFI IR RISV RBEBRRRBRR A

# 8
# SUBROUTINE : sec_pxi_rebuild (SECS -> PXI) #
% 8
¢ DESCRIPTION: rebuild from secs to pxi message with the #
# specified Stream, Function and w-bit #
# 8
8 INPUT: L
# ro{d) = SECS message address #
# ri(b) = Stream #
& r2(b) = Function #
] r7(bit 0) = w-bit #
# OUTPUT: #
# ro(d) = SECS message addrass #
# r3(d) = PXI message address ]
#

or -1 {(error or no free block available) #
LEUBRERBRRERRURRRRUBREBUERURRRRBVELVRBVUBRABBRRBARBBUBRUBBRRLREY

sec_pxi_rsbuild::

save [ro,r1,r2,r7} ;

movd ro,r3 &

bsr verify_sec_addr

cmpd $(-1),r3 # valid sec message address
beq sec_pxi_rebuild_ret # no

bsr get_SND_BUF # search for empty block
cmpd $(-1),r3 # empty block found (r3)
beq gec_pxi_rebuild_ret # no - r3 = ~1

BRASHBBREBUBHRBBPRBUARARUSCRRRUHERRBHARBRLLBRAUBARRLRRRBRVLRUBBERBBRER
# Convert header (SECS -> PXI) . #
##t#ﬂﬁ#88#&#8ﬁ#ﬁ##8#####ﬂ&tﬂﬁ#8#3##38#8883#%?3#GB’S***##”#S’#R#SSS:#!Q

~

moVW $ (0x0e00) ,LEN_WORD(r3) # set length’byte = 14
movwW @PIPID,PXI_PID(r3) # set pip id
movb °~ @id_switch,PXI_GID(r3) # set geic id

- movgb $(1),PXI_FLG(r3) # get direction I->H
movb 8type_switch,PXI_TYP(r3) # seot operation type
movb SEC_MID(ro0),PXI_MID(r3) # copy machine id
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thitb $(0),r7 # reply required ?
bfe sec_pxi_rebuild_a # NO
sbitb $(1),PXI_FLG(r3) # YES - Set pxi reply bit

sec_pxi_rebuild_a:

thitb S(O),PXI_FNC(rS) # primary or secondary message?
bfc secondary_pxi_rebuild #

BRURBLVERBUBBABRRBRRABABRAVBRERUBRRURLABBBRRLABRVBLURSRBRBRBBRBR V22880

# Primary message (SECS -> PXI) I
HERRUBRLRBUBRBRBBUERRBRBRBUBRBAALBBRBULSRPLBURRLRBSEBBRARBRBJUBRBBUGS -
movd S8EC_8YS(ro0),SYSBYT_SEC(r3) # yes-save secs system byte
movd r3,PXI_SYS(r3)
br sec_pxi_rebuild_b

BHEBHAREBRRBERUBHRRRNESRRRYHNREAGHARURIHBURABUCHRBURERBRRRBRERRBUBLRNS

8 Secondary message (SECS -> PXI) # -
BRRERARBBBRVRBBBARIRRVBBRBUBBBBRRUBBCRUBARBLBRBRRRRBRBABBRBERBEIRRFRNR
gecondary_pxi_rebuild:

movd SEC_SYS(r0),r7 # get primary message address
movw APPLID_PXI(r7),PXI_AID(r3) # copy pxi application- id
movd SYSBYT_PXI(r7),PXI_SYS(rS) # copy pxi system bytes

T Y T T e P e E R T L T e T L T P Py T Ty s
# Copy SECS message body . 8
sansnuasxaana#ns;sss8nassn#pu:nsass#i»uus##b#a&snastssu#n;saas:snstsas
sec_pxi_rebuild_b:
bsr sec_pxi_copdat # r0 = secs message addr
# r3 = pxi message addr
sec_pxi_rebuild_ret: # or -1 error
restore [r0,ri,r2,r7]
ret 0 i

HUGHHBHUUBERRAUBUUBHBRBERRRRRERBRRRRBREBBRL LR RALBARGEBBERNR IR NS

SUBROUTINE : pxi_sec_rebuild (PXI ~> SECS)

DEé&RIPTION: rebuild from pxi to secs message with the
’ specified Stream, Function and w-bit

INPUT:
ro(d) = PXI message address
ri(b) = Stream
r2(b) = Function

2" fctd MAY e ool

E X VB T VT T B VWV x N
E M ¥ % B ¥ 8 v % n %



# r3(d) = SECS message address

] ’ or -1

143

#

(error or no free block available) #

BESRENR RSN AR RN E SRR RBERREC SRR SBRRCLRUBARRHBR RSB ABEBRAS LRSS

pxi_sec_rebuild::

save [ro,rt,r2,r7]

movd ro,r3

bsr verify_pxi_addr
cmpd $(-1),r3

beq pxi_sec_rebuild_ret
bsr get_sec_BUF

cmpd $(-1),rs3

beq pxi_sec_rebuiﬁd_ret

w ¥ BV ®

Valid pxi message ?
NO

search for empty block

# empty block found (r3)
#no -r3 = -1

SERSRAVRUBAARRBRSRRURIRABEBBABBURRJVLARBRLABBABBBRRQERRBRRBBRRBA0 082S

# Convert Header (PXI -> SECS)

#

BUERERHBERESRBRERRBRURBARRERRBABERILUBRLHERRUBRBRNGLBRERLBRBERNRR2EBS0S

movb $(0x0a) ,LEN_BYTE(r3)
movb @type_switch,SEC_TYP(r3)
movb PXI_MID(ro),SEC_MID(r3)

movb ri1,SEC_STM(r3)
movb r2,S5EC_FNC(r3)
movw $(0x0180) ,8EC_BLK{r3)

tbitb $(0),r7
bfc pxi_sec_rebuild_a
sbitb $(7),SEC_STM(r3)

pxi_sec_rebuild_a:
tbitb $(0),SEC_FNC(r3)
bfc secondary_sec_rebuild

#
#
#

set length byte = 10
copy type
copy ID

# r1 = message stream

# r2 = message function
rd
# set block count = 8001

reply required ?

# NO B
% YES - Set w-bit

primary or secondary message

SHPSRAUBRURRNRURBBRURERBURUBRLBRBRBRUBARRRLUVRBBRRABRRQABLRBRERRRRR0YE

# Primary message (PXI -> SECS)

RUSHERLRRBURBUBBBABRABERALREBUBLAXBAREEBRRBLRRRALHABRURUVRIRERBRBRRUBY

movd PXI_8YS(ro0),SYSBYT_PXI(r3)
mOvW PXI_AID(r0),APPLID_PXI(r3)

movd r3,8EC_S8SYS(r3)
br pxi_sec_rebuild_b

#
#

save pxi system byte
save pxi applcation ID

LA P R P PR T DR AR DA i S R R E DAL A A L PR SRR R 2 T

/
# Secondary message (PXI -> 8ECS)

#
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movd SYSBYT_SEC(r7),8EC_SYS(r3) $ restore syséem byte

BERBBUGLRRRRRBURBURBERBELRBUUBRURBIRBRRRBARRBURBURHBRBRRBERRBARRRARRY -
# Copy PXI message body
SUBBBERERRBRRERUBRNBIRRBR AR RERLERARBHR RIS RBURBRLBURBBRSBRBRERARB IR
pxi_sec_rebuild b:
bsr pxi_sec_copdat # r0 = pxi message addr

# r3 gec message addr
pxi_sec_rebuild_ret: # or -1 error

restore [rO,ri1,r2,r7]
ret 0

#6086060066600060800688080000600800006480000080600608060008000008800G00008

sagguganegndsapeBgRRRRRsRsERRRABRRARRRARIRRBBARARBBRUBQUBUBRRRAN

4 #

s SUBROUTINE : sec_pxi_send (SECS ~> PXI) #

# #

DESCRIPTION: convert from secs to pxi message and # - -
# sends the message to Host. #

# #

4 INPUT: #

# r3(d) = SECS message address #

# OUTPUT : - 2 oy - -
# r3(d) = SECS message address, A #

# or ri(d) = -1 (error or no free block available) #

T T T T Iy T T T g AT e T T T T T Ty Y

sec_pxi_send::

save [ro,r3]

bsr verify_sec_addr #

cmpd $(~1),r3 # Valid sec message address ?
beq sec_pxi_send_error # NO

movd r3,ro0 # RO = SECS MESSAGE ADDRESS
bsr get_SND_BUF # search .for, empty bHock
cmpd $(~1),r3 # empty block found (r3)

beq sec_pxi_send_error #$no-r3 = ~1

BEBRERNRR R NRR RN ROR RN RUBRASSHRESURBERERRARLABBRRRRBRBERERRBBRB0E
# Convert header. (3ECS -> PXI) 8
RESASRVUBULBLLULEBUUBURRBBLBRUBRBBRBARUERBAABUBBRBRABRBBABNBBBERRERS20H

mOvw SLDYNanNny 1 EFN wWoaRD({r3) £ ecar lanath hvdoe = 14
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movagb $(1),PXI_FLG(r3) # set direction I->H
movb 8type_switch,PXI_TYP(r3) # set operation typs
movb SEC_MID({r0),PXI_MID(r3)

*»

copy machine id

movb SEC_STM(r0) ,PXI_STM(r3)
cbitb  $(7),PXI_STM(r3)

addb  $(150),PXI_STM(r3)
tbitb  $(7),SEC_STH(ro0)

bfc sec_pxi_send_a

sbitb  §(1),PXI_FLG(r3)

copy message stream
remove wbit

stream + 150

secs wbit set ?

no

L- T - -

set pxi reply bit

sec_pxi_send_a:

movb SEC_FNC(r0),PXI_FNC(r3) # copy message function
tbitb $(0),PXI_FNC(r3) # primary or secondary message?
bfc secondary_pxi 8

BASROBERBBUABHERENURBRRRPELRUBLEPRBLARERBABRRRBBRRAVERRAVAKSLRE2RUBRRE

s " Primary message (SECS -> PXI) 8 -
RERNRERARNARRRSARERRRARURRRNERIBRBUBURLHEBBRLHBRRNRRURBREBSBRERBB B8RS

movd SEC_SYS(ro0) ,SYSBYT_SEC(r3) # yes-save secs system byte

movd r3,PXI_sYS(r3)

br sec_pxi_send_b

-

FERRAGHINBBRUBRABRRABERBURBRRUBABRRRLLBRLRABRRARNBABUSEBRBURB SR LBBUY

# Secondary message (SECS -> PXI) #
aauqua:#»:ss#zu:as#uus:s»cs#u#:u##«sgssaasa:nasnsznsays:ussussussaassu - PR
secondary_pxi:

movd SEC_S8YS(ro),r7 # get primary message address

movw APPLID_PXI(r7),PXI_AID(r3) # copy pxi application id

movd SYSBYT_PXI(r7),PXI_SYS(r3) # copy pxi system bytes
sRAsBpasgRBsRURBLRBRESRBRBARRBERBFURBARARRJABR//JURRIRBRRRNABRBB Y -
# Copy SECS message body ' #

BUARBRBRLABLANBERRLPLABAGRBRSPRRBBARABABRARBUVRRBRUFRBBRABRGRVAB RN SH
sec_pxi_send_b:

bsr sec_pxi_copdat # r0O = secs message addr
cmpg . $(-1),rs3 # r3 = pxi message addr
" be& sec_pxi_send_error # or -1 error

SHARMHRGHRUNVRUCHRVRBRABPRBABRBQBRABRJQRVEGRUBERBIRRRURBEVBBLRBRB AR08 0N

# Send PX1I message S #
AREBUABSARBUBLIPERRSBRRRBUISUBLARLRLBLQBABGGBBRBRGARQRBBBUBBRLRBRBRSSNS

bsr pxi_sndmsg
movqd $(0),r7



sec_pxi_send_error:

movgd

$(-1),r7

restore [ro0,r3]

ret

0

HEBREHRRELABRBBRRBEBORRUBRBHUBPRRBRRBRAUBRLREBBARLUBIRARBRBRRREY

# #
$ SUBROUTINE : pxi_sec_send (PXI -> SECS) 8
# #
4 DESCRIPTION:  convert from pxi to secs message and #
] sends the message to the machine. t
# #
# INPUT: 8
# r3(d) = PXI message address #
M ra(d) = PCB : s
s OUTPUT: Y ¢
# r3(d) = PXI message address - ¢
# r4(d) = PCB »
8 or r7(d) = -1 (error or no free block-available) &

HRABRRABABARBURBBRBBSEBABRRUSRESBRBRBBBBRRNBLRARBREQBARRBRENS B2

pxi_sec_send::

save

bsr
cmpd
beqg

movd

bsr

cmpd
beq

[r0,r3]

verify_pxi_addr
S('1);r3
pxi_sec_send_error

r3,ro
get_sec_BUF

3(‘1),r3
pxi_sec_send_error

# Valid pxi message ?
# NO

RO = PXI MESSAGE ADDRESS

# search for empty block
# empty block found (r3)
$no-r3=-1

HERBUBAURRUBROCEABRUBIRASRRURRURERUREREHESRRLBSUBERBRUBIBUBSRABRBRBULR
# Convert Header (PXI -> SECS)
FRURRERRBEVURBREIRBRRRRERCELRRRELBEBRRVLRAVBBAGILLARBARBARABERRBRURNBE

movb
movb
movb

movb
subb
tbitb
bfc

e A

$(0x0a),LEN_BYTE(r3)
PXI_TYP(ro),SEC_TYP(r3)
PXI_MID(r0),SEC_MID(r3)

PXI_STM(ro),SEC_STM(r3)
$(150) ,SEC_STM(r3)
$(1),PXI_FLG(ro)
pxi_sec_send_a

. AN ANPTIN S UAA P LN

% % v =n

#

set length byte = 10
copy type
copy ID

copy stream
stream - 150
raply required ?
no reply

a2 ea
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MOV $(0x0180) ,SEC_BLK(r3) # set block count = 8001

movb PXI_FNC(r0),SEC_FNC(r3) # copy function

tbitbh $(0),8EC_FNC(r3) # primary or secondary message
bfc secondary_sec

BRRHRVUBEDREBABRRBLABLUBARBRIRABJARZABBARLLBRURBLBRBR QAU BB R 228808888

# Primary message (PXI -> SECS) #
HERRURGHUSHUHUBBHBHNBREERRRRUHRBALARBRRABRRRBRRVBLRRLVBRLNERSBRBRNBU0E
movd PXI_SYSkrO),SYSBYT_PXI(rS) # save pxi system byte
movw PXI_AID(ro),APPLID_PXI(r3) # save pxi applcation ID
movd r3,8EC_SYS(r3)
br pxi_sec_send_b

SRVBERBRBUABRRARBBRIRUUBAERRRALBBVEBELRUBHURARPRABERBLBURBRBBBBRBURRY
# Secondary message (PXI -> SECS) # ‘
BHRSREBERSRIRRBBR UL RLERUSBRRERRLHRBARRBLBLRNSHRARBREVAVRAE RS RYRLIURREE -
secondary_sec: A
movd PXI_SYS(ro),r7 # load primary message address
movd SYSBYT_SEC(r7) ,SEC_SY3(r3) # restore system byta

##3#388383#88##88833#8”8###5#338858#88#8333#8#!8$8ﬂ#9@*#8&#!8##‘8#’5##
# Copy PXI message body ] )
aauss»anaanu»au#sas:sau»sasassussusnsssqxs:ss:ns:x:ss:é&sﬁs:sias:usaas
pxi_sec_send_b:

bsr pxi_sec_copdat ) . # r0 = pxi message addr
cmpd $(~1),r3 # r3 = sec messags addr
beq pxi_sec_send_error # or -1 error

BEARSSRBURRPABRARBREBAORIARARBUBRRBRRBUBRUASBBURRBBRBUBPERUSLLABRR BB
¢ Send SECS message
spRgsBuBRBRBERRRIRBRAARRUBENBRABBARUALBBRGNERUNRRBRBERBBRBBRABBRB80NN
pxi_sec_send_c:
bsr sec_sndmsg
movad  $(0),r7
restore [r0,r3)
ret 0

pxi_sec_send_error:
movqd $(-1),r7
restore [r0,r3]
ret 0

#08006AAC6AAEAAGREAAGREAEACEEAEA0EEEE00000003060009400008000000300080060
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movd
cmpb
beq
br

88c_pxi_copdat_error
$(10),r7
r7,LEN_BYTE(r0)
sec_pxi_copdat_error
sec_pxi_copdat_b

# completed data transfer
sec_pxi_copdat_d:

restore
rotw
movw
restore
ret

{ro,r3,r6,r7}
$(8),r5
r5,LEN_WORD(r3)
[r57

0

sac_pxi_coépdat_error:

restore
restore
bsr
movd
ret

{ro,r3,r6,r7]
[rs}
pxi_discard
$(-1),r3

0

# load sec byte position
#$
$

# continue data transfer

=

SEBRBRBERARBBABUBBRUBBARNBREJEBRLBHABEBNARBBRRRBRURRBBBRBRRTBR0S

SEC msg_addri (first block address)

SEC msg_addrt (first block address)
-1 (error or no free block available)

#

# SUBROUTINE : pxi_sec_copdat

#

# INPUT: S

# ro(d) = PXI message address
# r3(d) =

#$ r4(d) = PCB

#

# OUTPUT:

# ro(d) = PXI message address
# r3(d) =

* or r3(d) =

#

MW T M T N B VT VR B K ® B

HARERRABRBRUEEERRRABERRRARBRRABRNRBEARBRRABULRBVLURABRRRIRRRERRY

pxi_sec_copdat:: °

save
movw
rotw
subw
cmpw
beq

movd

I
[r1,r3,r5,r6]
LEN_WORD(ro0),r5
$(8),r5

$(14),r5

r5,$(0)
pxi_sec_copdat_d
$(14),r6

save msg_addri
get message length

r5 = total data length
Header only message ?
YES ~ End of PXI message.
pxi header length

® ¥ MWW R B W
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movb 1(ro){r6:b},r
bsr save_byte
cmpd $(~1),r3

beq pxi_gsec_copdat_error
acbd $(-1),r5,pxi_sec_copdat_c

br pxi_sec_copdat_d

pxi_sec_copdat_c:
cmpd ré, $PXI_MAX
blt pxi_sec_copdat_b

movd NBLOCK_CHAIN(ro),ro

movd $(0),rs

br pxi_sec_copdat_b
pxi_sec_copdat_d:

restore [ri,r3,r5,r6}

ret 0

pxi_sec_copdat_error:
restore [r1,r3,r5,r6]
bsr sec_discard
ret 0

e

L R TR R

150

get byte from PXI message

save byte in SEC message

block available ??

NO

decrement total data length -
end of PXI message data

end of PXI block ?
$ no

# geot next pxi block

resat byte pointer

# error return ~ insufficient
# msmory



.file "xpc_acebdi.asm”

#include "veii_equ.inc”

.macro save_all_registers

movd ro,tos # save r0 - for ui_exit use.
save [rt1,r2,r3,rd4,r5,r6,r7]
.endm

SERRURBRRRNRBRRBLARBRUUSRBEBBRBRBBRBANRIULRNABBBLRRBUEBLARBBRNSERS
# This file contain the ace interrupt routine and put_ace routine #
# for all the eight ports of ACE Board 1. #
BRRUBUBRURERBLURRIRBLVRLAABUBRRCLABRURLARBABERBARBRBRRBUREQERIBI28S

.text
#- —— o e #
# Character receive interrupt handler #
# for port 11 ( INPUT TERMINAL) #
$- - e e e e e e S e e e e e - 8
get_aceit::
save_all_registers
‘movd $(0x0100) ,r3" # ace port id
movd $(ace_11),r6 & ace port address
br receive_data | i
Bomm e = #
# Character receive interrupt handler #
# for port 12 ( INPUT TERMINAL) ° #
#~-- #
get_acel2::
save_all_raegisters
movd $(0x0200),r3 # ace port id
movd $(ace_12),r6 # ace port address
br receive_data e
e L B L L = --3#

# Character receive interrupt handler
# for port 13 ( INPUT TERMINAL)
’_

get_ace13::
save_all_registers

e
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o= -— #
# Character receive interrupt handler 'y
# for port 14 ( INPUT TERMINAL) #
# - #
get_acel4.:
save_all_registers
movd $(0x0400),r3 # ace port id
movd $(ace_14),r6 # ace port address
br receive_data
# N 2 Admmtetniete . | e L
# Character receive interrupt handler $
# for port 15 ( INPUT TERMINAL) #
$-- z #
get_ace15::
save_all_registers
movd $(0x0500),r3 # ace port id
movd $(ace_15),rb6 c-ace port address
br receive_data
# - o e e
# Character receive interrupt:handler #
# for port 16 ( INPUT TERMINAL) 4 i #
R e ———i
get_acei6::
save_all_registers
movd $(0x0800),r3 # ace port id
movd $(ace_16),r6 # ace port address
br receive_data
$rmmm e R L et et #
Character receive interrupt handler
for port 17 ( INPUT TERMINAL)
get_acel17::

save_all_registers

movd $(0x0700),r3
movd $(ace_17),rs
br receive_data

# ace port id
# ace port address
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get_aceiB8::
save_all_registers
movd $(0x0800),r3
movd $(ace_18),r6

# ace port id
# ace port address

BREEBHSRRBRDRBESRBIRVBBRVRBRVPPURBBRRLBRRBULRARPBBERUHRBBBRSRVRRRBBURY
# ACE interrupt routine (ACE xx)= r6 / data => r2 => QUE_SEC_COMM

# r3 = port id + data

receive_data:
cmpb $(4),int_ident_reg(r6)
bne transmit_empty

# Receive data available
movb data_reg(ré),r3
movd $ (QUE_SEC_COMM) ,r2
movd $SCFQPOST,ro
svc

# interrupt exit via VRTX

intrpt_exit:

restore [ri1,r2,r3,r4,r5,r6,r7]
bispsrw $(0x0800)

movd $UIFEXIT,r0
sve

error: bpt

# Transmitter Holding Register Empty
transmit_empty::

movd r3,rt
1shw $(-8),ri
bsr get_pcb_addr

cmpd $(5),COM_STATE(r4)
beq send_mess

# Receive Data Available ?

# no - transmit empty interrupt

# insert input character in lower byte

# Post port_id & input to
# block xfer task

# enable interrupts

# TR_EXIT fuction code

# input : rt = port id
# return: r4 = pcb addr

# js state = 5 ?

# yes

movgb $(1),int_enab1e_reg(r§) # disable tx_empty interrupt
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cmpd
beq
cmpd
beg

movd
movd
movzbd
movb
addqd
addw
subd
br

tx_chksumi::
movqd
movb
subd
br

tx_chksum2: :
movqd
movb
movgb
movd
movd

tx_exit:
restore
movd
bispsrw
reti

TX_LENGTH(r4),$(2) ¢ last 2 bytes
tx_chksum1
TX_LENGTH(r4),$(1) # last 1 bytes
tx_chksum2

SEND_PTR(r4),r3 # get message address
BYTE_POS(rd4),rs # get byte position
r3{r5:b],r2 # get message byte
r2,data_reg(ré6) # output character to I0 port
$(1),BYTE_POS(r4) & increment byte position
r2,TX_CHKSUM(r4) #

$(1),TX_LENGTH(r4) #

tx_exit

perform checksum calculation
decrement byte count

$(1),r5
TX_CHKSUM(r4){r5:b],data_reg(ré) # tx checksum hi_byte

$(1),TX_LENGTH(r4) # decrement byte count
tx_exit

o

$(0),r5 .
TX_CHKSUM(r4)[r5:b},data_reg(r6) # tx checksum lo_byte
$(1),int_enable_reg(r6) ¥ disable tx_empty interrupt
$(9),COM_STATE(r4) # WAIT for ACK or NAK
@T2_BUFF,PCB_TIMER(r4) .

{ri,r2,r3,r4,r5,r6,r7]
tos,ro
$(0x0800) . # enable interrupts

ERSARS RSN BB AN ERSRRRBURRENERBRUBBRRBER SRR BURBLUBUBRRUBLUBERBRERBRES
# Character transmit routine (ACE xx)=r6 / r2 = data

put_acex::

save
movd
addr
movd
movzwd

send_data:

# r2 = data, r4 = PCB

{r1,r3,r5,ré,r7]
PCB_PORT(r4),r1
ace_addr_bd1,r7
r7{r1:d],ré
$0x01ff,rs5

# r2 = data
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restore [rt,r3,r5,r8,r7)
ret 4]

send_data_a:
movb r2,data.reg(r6)
restore [r1,r3,r5,r6,r7)
ret 0

# error return

# else output character to 10 port
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RupuanagasRdnnsnssnustsnsespsisennnnunninannoitonssdssannnRRnsRERsRnRRANU
# This file contain the initialization procedure for all the eight ports &
¢ from ACE board 1. #
HERGBBARBURRERNBRBRBBBRRRRRQULIBLEIBBEBRURABRECUAVRRRUHIRBBBRRABERALARAUES

file "sioini_bd1”

.glob1l ace_11
.globl ace_12
.glob1 ace_13
.glob1 ace_14
.globl ace_15
.globl ace_16
.glob1 ace_17
.globl ace_18

.set ace_11 ,0xfef800
.set ace_12 ,0xfef810
.set ace_13 ,0xfef820
.set ace_14 ,0xfef830
.set ace_15 ,0xfef840
.set .ace_16 ,Oxfafeso
.set’ _,3ce_j7g,}ngsf860
.set  ace.18 ,0xfef870

.set rx11,~

0 interrupt vector
.set rx12, 2

4

6

for port 11 Rx
for port 12 Rx
for port 13 Rx

for port 14 Rx

interrupt vector
.set rxt3, interrupt vector
.get rxi4,

.set rxi5, 8

.set rxi6, 10

.set rx17, 12

.sot rx18, 14

.set rx1i_vect, (rxi11+16)#*4
.set rxi2_vect, (rx12+16)*4
.set rxi13_vect, (rx13+16)*4
.set rxi14_vect, (rx14+16)*4
.set rxi5_vect, (rx15+16)*4
.set rxi16_vect, (rx16+16)*4
.set rx17_vect, (rx17+16)*4
.set rxi8_vect, (rx18+16)%*4

interrupt vector

o o N O

interrupt vector for port 15 Rx
interrupt vector 10 for port 16 Rx
interrupt vector 12 for port 17 Rx
interrupt vector 14 for port 18 Rx
irRx1t1 interrupt vector,

irRx12 interrupt vector, ...
irRx13 interrupt vector, ...
irkRx14 interrupt vector, ...
irRx15 interrupt vector, ...
irRx16 interrupt vector, ...
irRx17 interrupt vector,

YRR R T RS T - T - RIS I R

irRx18 interrupt vector,

.text

# define ace address array.

R



.double
.double
.double
.double
.double
.double
.double
.double
.double

0

ace_11
ace_12
ace_13
ace_14
ace_15
ace_16
ace_17

ace_18

# Define procedure descriptor for Ace Board 1.

glixpd:
g12xpd:
g13xpd:
gl4xpd:
g15xpd:
g16xpd:
g17xpd:
g18xpd:

. Xpd
. Xpd
. xpd
. Xpd
.xXpd
. xpd
. xpd
. Xpd

get_aceld
get_acel2
get_acei3
get_acel4
get_aceilh
get_ace18
get_acel?
get_acel8

# Begin ini:ja1izatign procedura

sioini_bd1::

#

bsr
bsr
bsr
bsr
bsr
bsr
bsr
bsr
ret

gioini_11:

save
movd
bsr
sprd
movd ~

sioini_11
sioini_12
sioini_13
sjoini_14
sioini_15
g8ioini_16
sioini_17
sioini_18
0

Initialize the ns16450 (port 1)

‘“
LS

[r1]

$(ace_11),r1 # ace_3 base address.

gioinit

intbgse,r1 # getup interrupt vectors in IDT:
glixpd,rx11i_vect(ri) # setup RX int. vector

restore [ri]

ret

0

157



save
movd
bsr
sprd
movd
restore
ret

#
sioini_13:

save
movd
bsr
sprd
movd
restore
ret

#
sioini_14:

save
movd
bsr
sprd
movd
restore
ret

#
sioini_15:

save
movd
bsr
sprd
movd
restore

ret

#
sjoini_16:
save
movd
bsr
sprd
movd

[ri]

$(ace_12),r1 # ace_3 base address.

sioinit

intbase,r1 # setup interrupt vectors in IDT:
giz2xpd,rx12_vect(ri) # setup RX int. vector

(r1]

0

Initialize the ns16450 (port 3)

[r1]

$(ace_13),r1 # ace_3 base address.

sioinit

intbase,r1 # setup interrupt vqctbrs in IDT:
g13xpd,rx13_vect(ri) # setup RX int. vector

[ril

0

Initialize the ns16450 (port 4)

[ri] =

$(ace_14),r1 # ace_3 base address.

sioinit ‘

intbase,r1 & # setup interrupt vectors in IDT:
gidxpd,rx14_vect(ri) # setup RX int. vector

[r11 . d
i .

Initialize the ns16450 (port 5)

[ri}

$(ace_15),r1 # ace_3 base address.

gioinit

intbase,rt # setup interrupt vectors in IDT:
gi5xpd,rx15_vect(r1) # setup RX int. vector

[r1]

0

Initialize the ns16450 (port 6)

[ri]

$(ace_16),r1 # ace_3 base address.

sioinit

intbase,ri # setup interrupt vectors in IDT:

g16xpd,rx16_vect(ri) # setup RX int. vector
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$

sioini_17:

#

save
movd
bsr
sprd
movd
restore
ret

sioini_18:

sioinit:

save
movd
bsr
sprd
movd
restore
ret

movb

159

Initialize the nsi6450 (port 7)

fr1}

$(ace_17),r1 # ace_3 base addre;;.

sioinit

intbase,r1 # setup interrupt vectors in IDT:
g17xpd,rx17_vect(ri) # setup RX int. vector

(ri]

0

Initialize the ns16450 (port 8)

[r1]

$(ace_18),rt # ace 3 base address.

sioinit

intbase,r1 # setup interrupt vectors in IDT:
g18xpd,rx18_vect(ri) # setup RX -int. vector

[r1] )

0

$0x80,1ine_cont_reg(r1) # Set dlab0’= 1 for divisor latch
# access.

## Settings for 3600 baud rate

.1
5 -

movb $0x0c,divisor_Tow(ri) # 8600 with 1.8432mhz’F1ock.
movb $0,divisor_high(r1) # Upper divisor = 0.
# Settings for 300 baud rate ; b
&8 movb $0x80,divisor_Tow(r1) 8 300 (384) with 1.8432mhz clock.
#e movb $0x01,divisor_high(ri) & Upper divisor = 01.
movgb $3,line_cont_reg(ri) # Dlab0 = 0,8 bits,no parity,1 stop
# bit.
movgb  $(1),int_enable_reg(r1) # Enable ace receive buffer full intrpt.
movgb $2,modem_cont_reg(ri) # Clear odt1,out2 and enable rts.
ret o

e



.file “hook1_pxi.asm"

SHBRBRUBUBRRBUBBRBARRBLZBRRVLELAURRBRULRBEVLLRERABRRBRBREABBURNIBRSRRY
# This file is part of PXI communication package that must be copied

¢ to the user directory. It allows the user to define additional

# message checking procedure for anl incoming PXI message.

# The standard checke done by PXI communication package on all incoming
# PXI messages is as foliows :-

8

1. Known TYPE (GEIC board SW7 setting)

2. Known GEIC ID (GEIC board SW6 setting)

3. Host ONLINE

4. Known PIP_ID

6. PRIMARY / EXPECTED MESSAGE

5. # User define checks (HOOK1_PXI)

7. Supported Stream & Function

Input: r3 = Message Address
r4 = State Buffer address
r7 = 0

Return: r3
ré
r7

or r7 not equal zero (check failure)

SRELRBBHAVRBBRLBERARBVBRBEBLLRBRLBERRUUBRRBRARVARBIRSERRERRERVRBURURES

Megsage address
State Buffer address
0 ( check success)

SR TSR N N RN S R B R R

# deciare the USER include file here.
$

#include “vsii_equ.inc”

®

hook1_pxi:: # GOIH?QBTANT: DO NOT CHANGE THIS. LABEL NAME

E T St e e e

.

# equipment id = 0 - massage for geic

addr PXB_BUFFER,r4
movqgd $(0),r7

cmpb PXI_MID(r3),$(0)
beq hooki_ret

i60



8 ===
# This section is specific to XPC operation.

$ message for re-routing to equipmerit. Is equipment supported ?

’ - - - A

# verify if equipment is attached to this geic

bsr verify_eqid
cmpd r7,$(-1)
beq hook1_ret
movqd $(0),r7
$=zzzo-==zzz==ox o= SEssssosneidsn e = ====="
hooki_ret:

ret 0
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A e 2 o o

#
# This section is specific to XPC operation.
#

message for re-routing to equipment. Is equipment supported ?

# verify if equipment is attached to-this geic

bsr verify_eqid

cmpd r7,$(-1)

-beq hook1_ret

movqd $(0),r7
$== = ==== mznsd ==
hooK1_ret:

ret 0
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.file

"hook4_pxi.asm”

#include "vsii_equ.inc”

.text

BERUERBRRBRUBBURBERERRUBRRABBRBURBBHLBBRBURRURABIRREBLEBULABARCRENRBREN
# this label is used by pxi mon to call program diaghostic subroutine.
38888#*#83ﬂ##&ﬂ#*8OS#8933888#3833#38#’Q#ﬂt!853#8##Sﬂﬂﬁ?tﬁ####tﬂ#!ﬁ###ﬂ

prog_diag::
B

xpc_diag:
movd $ace_3,r5
bsr ed2 # erase complete screen
bsr p_header
movd $(0x3133),r1 # top - row B8=13
movd $(0x3233),r2 # bot - row 23
bsr decstbm # set top bottom margin
bsr dectcemi # get invisible cursor

BEELRBBBLBIBEBRAVRBBBBLBLRBLRBUUBUBRULUR D BBRLLSRLRRBUBRERBRBERUIBBRRGY

p_diag::
movd

movd
movd
bsr

bsr
bsr

finish:
movd
movd
movd

sve

cmpd
bne
cmpb
beq
cmpb

$ace_3,r5

$(0x3133),r1
$(0x3031),r2
cup

p_status
p_data

$(1000),r3
$QUE_ACE3,r2
$SCFQPEND,r0

$(0),r0
p_diag
$(0x0d),r3
xpc_diag
$(0x1a),r3

¢ row 13
# column 1
# set cursor position
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BEEEEEERRRRRERRRRERRRRRKREERREREFERARERREEREEFERRREEREXRERESEERERRERARE
# Display Header

p_text: .ascii

p_texti:
.ascii

p_header:
movd
movd
bsr
bsr
addr
movd
bsr

movd
movd
bsr
bsr
addr
movd
bsr

_movd
movd
bsr
bsr

ret

"#XPC PORT STATUS SCREEN"

$(0x3031),r1
$(0x3038),r2
cup

dacdwl
p_text,r4
$(23),r7
display

$(0x3032),r1
$(0x3038),r2
cup

decdw
p_texti,r4
$(23),r7
display

$(0x3034),r1
$(0x3031),r2
cup

decswl

s "N B B % % B K%

% T B B

row 1

column 17

set cursor position
doubie Width

row 2

column 17

set cursor position
double width

rov 4

column 17

set cursor position
singlé_width

3**********#******#****#*********t*****t****#t&**********t***#*********

# Display PIP OFLINE or ONLINE

of1: .ascii
onl: .ascii

stringt:
.ascii

string2:
.ascii

string3:

" HOST OFLINE " # HOST STATUS

n
o

* HOST ONLINE " # HOST STATUS = 1

"TYPE:

“GEIC_ID: *
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.ascii

string4a:
.ascii

p_status::
bsr

"BUFFER= *

decsc

# save cursor position-

# display PXI OPERATION TYPE

movd
movd
bsr

addr
movd
bsr

movzbd
bsr
addqd
movd
bsr

$(0x3033),r1
$(0x3136),r2
cup

stringt,r4
$(8),r7
display

eétype_switch,r2
cnvrt_ascii
$(5),r4

$(3),r7
display

# row 3
# column 11

# set cursor position

# display GEIC

movd
movd
bsr

addr
movd
bsr

mbyzbd
S bsr
addqd
movd
bsr

ID

$(0x3033),r1
$(0x3238),r2
cup

string2,r4
$(9),r7
display

Q@id_switch,r2
cnvrt_ascii
$(5),r4
$(3),r7
display

# row 3
# column 28

# set cursor position

# display PIP ID
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addr atring3,r4
movd $(8),r7
bsr display

movzwd @PIPID,r2
rotw $(8),r2

bsr cnvrt_ascii
movd $(8),r7
ber display

8 ~ -
# display SECS buffer size

movd $(0x3034),r1 # row 4

movd $(0x3138),r2 # column 16
bsr cup # set cursor position

addr string4,r4
movd $(8),r7
bsr display

movd $SEC_COUNT ,r2

bsr cnvrt_ascii

addqd $(4),r4

movd $(4),r7 S S
bsr display

addr stringda,rd

movd $(38),r7

bsr display

movd QUSE_BUF_COUNT,rr2
bsr cnvrt_ascii

addqd $(4),r4

movd $(4),r7

bar display

# display line status

movd $(0x3034),r1 # row 4

movd $(0x3437),r2 # column 55

bsr cup # set cursor position
bsr sgr7 # reverse_video

addr onl,r4
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addr ofl,r4

disp_stat:
movd $(13),r7
bsr dispiay
bsr sgr27 # normai_video
bsr decrc # restore cursor position
ret 0

REBVLHEBVVRUSSBUBHARRBUBABERRVBLRIRARLRABUBHUBLARBBAQBRBEHARRUVUBRRURY

string5:
.ascii "INPUT £Q CM MID RECV SEND T1 T2 T3 T4 RTY MODEL SOFTR

string6:
L R I 2l ol 'y Lgam 47— il i~ Sy
string7:
.ascii "PORT
p_data::
movd $(0x3036),r1 # row 6
movd $(0x3035),r2 # column 4
bsr cup # get cursor position
addr string5,r4
movd $(67),r7 . !
bsr display
movd $(0x3037),rt # row §
movd $(0x3035),r2 # column 4
bsr cup # set cursor position

addr string6,ré
movd $(67),r7
bsr display

addr PCB_BUFFER,r6
movd $ (PCB_COUNT),r7 (IR

i

-

next_pcb:
save [r73
movd $(0x0d),r2 '
bsr put_ace3
movd $(0x0a),r2
bsr put_ace3

movd $(0x0d),r2
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ber cuf

addr string7,r4
movd $(5),r7
bsr display

movd PCB_PORT(r6),r2
bsr cnvrt_ascii
addqd $(6),r4

movd $(2),r7

bsr display

movd $(0x3a),r2 #

bsr put_ace3

movd $(0x20),r2 8 sp .
bsr put_ace3

movd EQP_STATE(r6),r2
bsr cavrt_ascii
addqd $(6),r4

movd $(2),r7

bsr display

movd $(0x20),r2
bsr put_ace3

movd COM_STATE(re6),r2
bsr envrt_ascii
addqd $(6),rd4

movd $(2),r7

bsr disp1ay'

movd $(0x20),r2
bsr put_ace3

movzbd PCB_MID(r6),r2
bsr cnvrt_ascii
addqd $(5),r4

movd $(3),r7

bsr display

movd $(0x20),r2
bsr put_ace3

movd MSG_RX_COUNT(r6),r2



bsr

movd
bsr

movd
bsr
addqd
movd
bsr

movd
bsr

movd
bsr
addqd
movd
bsr

movd
bsr

movd
bsr
addqd
movd
bsr

movd

bsr

movd
bsr
addqd
movd
bsr

movd
bsr

movd
bsr
addqd
movd

display

$(0x20),r2’
put_ace3

MSG_TX_COUNT(ré) ,r2
cnvrt_ascii

$(4),r4

$(4),r7

display

$(0x20),r2
put_ace3

T1_COUNT(r6),r2
cnvrt_ascii
$(4),ré4

$(4),r7
display

$(0x20),r2
put_ace3

T2_GOUNT(r6),r2
cnvrt_ascii
$(4),r4

$(4),r7
display

$(0x20) ,r2
put_ace3

T3_COUNT(r8),r2
cnvrt_ascii
$(4),r4

$(4),r?
display

$(0x20),r2
put_ace3

T4_COUNT (r6) ,r2
cnvrt_ascii
$(4),r4

$(4z,r7
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file “pxi_port.asm"

#inciude "pxi_equ.inc”

.text

BRBBRRLBBRBRRULBBRLARBRBLBBUALBRRRPRBUARRVERIRIRSVULRBURRRAACRBERRNRE
# This task perform the following function.

$ 1. Use VRTX GETC function to read a character from ACE_1 port.
# 2. Save the character in R3(b)

# 3. Set R3 bit-31 becauss if the character received is a

% nul1(00) character, it cannot be posted.

#

# Note: The character posted is used by PXI_BXFER task.

BRSEBRLBBRERORSBRRBLRRBLUAURBRRRRRLBERRERARBRBRBLBARARSAIRAVBSRB AU ARAY
pxi_port::
# Wait for Character from ACE_1 port. Character is returned in r2[b].

movd $SCFGETC,r0

svVC
cmpd $(0),ro0 # getc error ?
bne pxi_port # yes

# if host is initializing, discard character.

tbitd $(31),8CON_STATUS # host ofline initialization
bfs pxi_port # in progress ? - yes

# transfer character(r2[bl) to r3. for‘posting.

movzbd r2,r3 # save char. in R3
sbitd §$(31),r3 # set bit-31 of R3
movd $ (QUE_PXI_PORT),r2 # post character
movd $SCFQPOST,ro

svc

br pxi_port # get next char.
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.file "pxi_bxfer.asm" .
BRSERBHSEBRAVHRBRRRPABBERRBBRRBRRAUBRULBRRLARLARBBERRJURBRARBPABRERBRY
8 The block transfer (BXFER) task is the communication package used
# to Receive and Transmit PXI messages.

#

# This program follows roughly the flow as defined in the 1987 SEMI-

# STANDARDS manual page 5 BLOCK TRANSFER PROTOCOL flow diagram.
BEAAREBBHBEBLRARRRERBERBRBRBURABURASARBRBURBRBVBBLURRBBRBRBRUBRBRRNKIY

#include "pxi_equ.inc”

$ ot e e e o e B O e e o B o 08 o g A 8 e o ot e o A e e e e 96 O e B

# TRANSMIT a byte to ACE_1 port.

-macro tx_byte

movd $SCFPUTC,r0 # Transmit byte through
sVC # GEIC ACE-1 port.
.endm #

#e= L 1)

# RECEIVE a byte from ACE_1 port. r3 supplies the timeout value.

.macro rx_byte

movd SQUE_PXI_PORT,r2 # Read byte for Queue
movd  $SCFQPEND,r0 et
sve #
.endm #
R et e ettt Rl bt et s e 2 s e o e O e 0 e 0 = 0 a0 e o e o 8
.text

BRABERLBHRSBERBRLBRBEBRLUUBRUBERBARRBUEBERABLABUBLRRBBRBLAUIRABRIRBREBY
# IDLE LOOP / IDLE LOOP / IDLE LOOP / IDLE LOOP / IDLE / LOOP
BEBRBERBREURABRABBBIRLBVHEUBRRBRRERBRLURBVRRBLURURSURBRLLREBIR2RUBRARNS

pxi_bxfer::
idle:

P - PR

# Mark BXFER task is idlie. The PXI_MSGTX task uses this mail box
# to determine whether the block transfer task is ’busy’.

# _— —_—

eaehi+h (7Y .Q@mea nort # Turn LED 8 ?0OFF’



movd $SCFPOST, r0
svec
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’ __________________ -
# wait for ENQ (0x05) from PXI_PORT task (incoming line request)
# or SND (Oxff) from PXI_MSGTX task (outgoing line request)
#- - - - _——
idle_a
movqd $(0),r3 # Indefinite wait on queus
movd $QUE_PXI_PORT,r2 8
movd $SCFQREND,rO #
sve #
cbitb $(7) ,8msg_port # Turn LED 8 'ON’
cmpd ro,$(0) # Que error ? )
bne idle # yes.
# -
cmpb r3,$ENQ # Incoming request for line ?
beq incoming_message # Yes.
#
cmpb r3,$SND # Outgoing request for line ?
beq outgoing_message # yes.
8 &
br idle # Disregard input (garbage).

RAURPUASARURABRBRBBREBLBEBHRBERJABLASHARBRAIBARBBOIRLBERABBRBEBNRBRIN
# LINE CONTROL / LINE CONTROL / LINE CONTROL / LINE CONTROL
P T T POy e P e T P PP L A P T P P TR T TP T T

incoming_message:

# this section is used to inform PXI_MSGTX task that BXFER is busy.
# PXI_MGSTX task must not send a request for outgoing line.

addr MBX_PXI_BXFER_STATUS,r1
movd $(10),r2

movd $SCFPEND,r0

svc W

cmpdb ro,sib}

bne - idle

Mark BXFER task ’busy’.
10ms timeout

Error/timeout
Unable to mark BXFER busy.

" wW VRN ¥ N

“ - - -
ber get__RCV_BUF
cmpd r3,s$(~1)
beq idle

»

Request for buffer space.

»

r3 = buffer address or error.
# Buffer full. Request denied.
8-



br

receive
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Bedirt RECEIVE sequence.

PR332 R332 22 f PRt 222 a2 222 222222 22 a2 22222222222 222222222222 2232 123322 ]

outgoing_message:

movd

send_enq:

movb
tx_byte

wait_eot:

rmovd
rx_byte
cmpd
bne

cmpb
bne
br

$PXI_RETRY,rd

$ENQ,r2

$PXI_T2,r3

ro,$(0)
protocol_timeout

r3,$E0T
contention
send

8

T VW BN K VW

Set retries count.

Send request for line.

Set Protocol timeout vaiue.
<LISTEN> for EOT.
ER_TMO ?

Timeout has occured. .

Line granted ?
Receive other than EOT.
Begin SEND sequence.

v

HRVAFBEGRULRBRERUSRBERERBRABUARABREBRBRBRRBRERQLBERRBR RGN BBARRBBBRBES
# RECEIVE / RECEIVE / RECEIVE / RECEIVE / RECEIVE / RECEIVE / RECEIVE
BEEEALIBERELURNBEBRRN SRR BRS USRS RRHRIRERRAIRBABEBEBHURABVRARBUB RN SY

receive:

movd
movqgd

movd
rx_byte
cmpd
bne

movb

movd
rx_byte
cmpd
bne

movb

movzwd
rotw
cmpw
bne

8PXI_RECD_PTR,r7
$(0),ré

$PXI_T2,r3

ro,$(0)
inter_char_timeout

r3,LEN_WORD(r7)

$PXI_T2,r3

ro,$(0)
inter_char_timeout

r3,LEN_WORD+1(r7)

LEN_WORD(r7),r5
$(8),rs5

r5,$(0)
receive_char

#
#
#
¢
#
#
8
#
#
#
#
#
#
#
#
#
#
#
#
#
#

Load buffer address

Set byte position.

Set Protocol timecut value.
<LISTEN> Upper LEN_WORD.
ER_TMO ?

Timeout has occured.

Save Upper LEN_WORD.

Set Protocol timesout value.
<LISTEN> Lower LEN_WORD.
ER_TMO ?

Timeout has occured.

Save Lower LEN_WORD.

Set length word counter.
Swap byte.

Verify if LEN_WORD = 0
NO.



# not be able to deallocate the buffer and decrement DIAG_USE
# counter because the first four byte of the buffer is still zero(0).

movd $(~1),LEN_WORD(r7) # Mark block for deallocation

# Zero State Poiling Procedure. (LEN_WORD = 0)

Bommmmmm e m e e ————————— ———— — -

movb $ACK,r2 # Presence poll ack.
tx_byte #

# verify if GEIC has just startup. If so, inform Host about it.

cmpd @HOST_STATUS,$(1) # GEIC already online ?

beq abort # Yes. RECEIVE completed.

bsr g151F1 # VSII Startup Request.

br abort # RECEIVE completed.
“ ________________________ - - s o 0
receive_char:

movd $PXI_T1,r3 # Set Intercharacter timeout valus.

rx_byte # <LISTEN> for next character

cmpd ro,$(0) # ER_TMO ?

bne inter_char_timeout # Timeout has occured.

#

addqd $(1),rs6 . # Get next byte position.

movb r3,1(r7)[r6:b] # Save received byts.

acbw $(=-1),r5,receive_char_a # <DONE> ?

br message_received # YES.

receive_char_a:

cmpd r6,$ (PXI_MAX) # End of current buffer ?
blo receive_char # NO
#
bsr get_RCV_BUF # Request for additional buffer aspace.
cmpd r3,$(-1) # r3 = buffer address or error.
beq completion # Buffar fypj, Abort RECEIVE sequence.
"
movd  r3,NBLOCK_CHAIN(r7) # Lihk new buffer address into chain.
movd r3,r7 # Load new buffer address,
movqd $(0),ré6 # Reset byte position.
br ' receive_char # Resume RECEIVE sequencse.

message_received:
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svc
cmpd ro,$(0)
bne completion

addqd  $(1),@RCV_COUNTER
addqd  $(1),8DIAG_RCV
movad  $(0),8PXI_RECD_PTR

movb $ACK,r2
tx_byte

br idle

176

# Post successfull ?
Error - Unable to post.

*®

Increment RX message pending count.
Increment total RX message count.
Reset pointer.

ACKnowledge message received.

T B B T BN T NN

BXFER task ’idle’

HHHRBUBBABUABBPSAUARABUBBPRBEBLBUBLRBRTRBBARLUBLLRRARUBEBBRUBRGRNRR82Y
#  COMPLETION / COMPLETION / COMPLETION / COMPLETION / COMPLETION
RURBUBBRHBRBRABHBRUBURRBRBRBEBUBRALAURBIARRABEBLELUHERBEBBBRRRBBURLRES

# Receiver continue receiving until sender is finish sending before

# replying with a NAK byte.

completion:
movd $PXI_T1,r3
rx_byte
cmpd ro,$(0)
beq completion

inter_char_timeout:
addqd $(1),8DIAG_RNK
movb $NAK, r2
tx_byte

abort: movd @PXI_RECD_PTR,r3
movqd  $(0),8PXI_RECD_PTR
bsr pxi_discard
br idie

% ¥ B %

Set intercharacter timesout value.
<LISTEN> foé next character.
ER_TMO ?

NO. Wait for next char.

# Send NAK to Host

Load buffer address.
Reset pointer.
Deallocate buffer space.
BXFER task 'idle’.

T B B %

HRYRERQVUBBRURLARYBUBHBRIBRBRBJLAALARRRBABBLBRBRALBXRRRBIRSRSRIBS0RS208
# SEND / SEND / SEND / SEND / SEND / SEND / SEND / SEND / SEND
SURRBARBANRRQHEREBHRRBARBABARRRARARARARIIRBRERNNGBRUBREBUBERUBUBUSHARS

send:
movd @PXI_SEND_PTR,r?7
movzwd LEN_WORD(r7)},r5
rotw $(8),rs5
movqd $(0),r6

# Load 1st block message address.

# Load message length word.

# r5 = total message length.

# r8 = current block byte position.
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movb  LEN_WORD(r7),r2 # Send Upper LEN_WORD.
tx_byte #
movb  LEN_WORD+1i(r7),r2 # Send lower LEN_WORD.
tx_byte $

# send N byte. FEXEksrfffkffirfirririesarsrbtibiibehtrbetiressites
n_byte:

movd GINT_BUFF,r2 # Set intercharacter delay
movd $SCFTDELAY,ro0 # because host cannot respond
svC # to zero delay transmit.
addqd $(1),r3 # Increment byte counter.
addgb $(1),ré6 # Increment byte position.
movb 1(r7)[r6:b],r2 # Get data byte.
tx_byte # Send byte.
acbw $(-1),r5,n_byte_a # DONE ?
br message_sent # YES,

n_byte_a:
cmpd r3,$(INTER_BLK_SIZE) # Interblock limit reached ?
bne n_byte_b # No

# Interblock 1imit reached. Wait for Hosk ACK before proceeding.

movd $PXI_T2,r3 i # Set protocol timecut value.
rx_byte # <LISTEN> for protocol ACK

cmpd ro,$(0) # ER_TMO ?

bne ack_timeout # Timeout has occured.

cmpb r3,$ACK # Host received block correctly ?
bne nak_retry _? Ho. Host encounter error.

movgd $(0),r3 # Block receive correct.

# Reset byte counter.

n_byte_b:
cmpd ré,$ (PXI_MAX)
blo n_byte
movd NBLOCK_CHAIN(r?7),r?7
movqd $(0),ré
br n_byte

End of current buffer ?
No. Continue to send.

Get next buffer aédrosa
from Chain pointer and

T % ¥ B N

continue to send.

RANSBSUBUBESRRRERRRRARLRAPRRRABRRVCERBRRSURBRUBBRBBUBREBURSSURERB PR
# wait for acknowledgement (completion)
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rx_byte # (LISTEN> for protocol ACK.
cmpd ro,$(0) # ER_TMO ?
bne ack_timeout # Timeout has occured.

cmpb r3,$AcCK # message sent success ? -
bne nak_retry # NO - Retry.
movw $(0x8000),r2 # Send SUCCESS (r2 =00)

# e ——————

$ Report to MSGTX task the result of the Send Request.
# r2[b] = 0 - Success,

# -1 - Protocol timeout. No respond from Host.
# -2 - Timeout waiting for ACK

# -3 ~ Host respond with NAK

‘Q__ -
block_sent:

movd $ (INTER_CHAR_DELAY) ,8INT_BUFF

addr MBX_PXI_SEND_STATUS,rt1 # return send status to requestor

movd $8CFPOST, r0 # SC_POST function code
sveC
br idle
Tttt Dl et e i -
# timeout/error encountered during message. send
” _____ - e e - o0t B8 0 T T S e o R e S 6 GV i 8 B G580
contention: # Send ENQ but receive other than EOT
movd $(-4),r2 # Error code r2 = -4
cmpb r3,$ENQ # Receive other than EOT or ENQ.
bne retry_count # Sequencing error. Retry.

# Host respond with ENQ instead of EOT. After retry count is exhausted,
# assume that Host is in STARTUP mode. HOST will be marked as OFLINE .

T

addqd 3(1),GDIAQTCONTN' # contention counter -
acbd $(-1),rd4,send_enq # Retry Send.

movd $(~1),r2 # Error code r2 = -1 (OFLINE)

br block_sent # Retry exhausted.

protocol_timeout:

movd $(-1),r2 # Error code r2 = -1



br retry_count # RETRY.

nak_retry:
addqd $(1),8DIAG_TNK # Increment NAK counter
movd $(-3),r2 # Error code r2 = ~3

“_ - -

retry_count:
addd $ (INTER_CHAR_RANGE) ,8INT_BUFF # increase inter_char_delay time
addqd $(1),8DIAG_RTY # Increment retry counter
acbb $(~1),r4,send_enq # Next retry.
br block_sent # Retry Exhausted.
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.file "pxi_msgrx.asm"
#include "pxi_equ.inc"”

.text
pxi_msgrx::

180

SARRUBRNLBLBLRERREBERRNRBBURRRLHIVLUBRURBBRANSABLLIBARBLERBLRRRURBERT RN
4 this section waits indefinitely for any incoming pxi messages
SHASERRBLBABRABBHBRARRUVLREBURREBAURRUBBARRARVRAVRRFABAARNBULRBLIRRBRLS

msgrx_idle:
sbitb $(68) ,0msg_port
movqd $(0),r3

movd ~ SQUE_PXI_MSGRX,r2
movd $SCFQPEND,ro

svc

chitb $(6) ,émsg_port
cmpd ro,$(0)

bne msgrx_idle

Turn LED 7 'OFF’

Turn LED 7 °"ON’
Queue error ?
Yes. Disregard.

# Perform some basic checking to verify message iptegrity.

cmpd @RCV_COUNTER, $(0)

¥
Counter = 0 ?

beq msgrx_idle # Yes. Disregard.
bar varify_pxi_addr # Verify message address,
cmpd r3,$(-1) # Error ?
beq magrx_didle # Yes.
P mr e e e ———— e o e e e o e 2 e e e 2t 0w P
# received pxi message "
’ —————————————————— . -
subd $(1),8RCVCOUNTER # Decrement count.
movqd $(0) ,8PXI_PRIMARY # Clear pointer.
movw PXI_AID(r3),@APPID # Save APPLICATION ID.
movd r3,8SAVE_MSGRX # Save Message address.
addr PXB_BUFFER,ré ‘ Host PCB addraess
B e e e e e e e e e e e e e e e =
& verify operation type.
“_-_ - - - S St - ot - o At e G e i = S m o

cmpb PXI_TYP(r3),0type_switch
bne unsupported_type

Supported TYPE ?
No. Error.



” &
cmpb PXI_GID(r3),8id_switch # Supported GID ?
bne illegal_gid # No. Error or pip_startup

2
"

# verify if geic has just startup. Host status = ofline

# - -
cmpd @HOST_STATUS,$(0) # GEIC Startup Mode ?
beq geic_startup # Yes.
Boonn ———
# verify if pxi message is from the correct pip task.
| R -
verify_pipid:
cRpwW PXI_PID(r3),6PIPID # Supported PID ?
bne unsupported_pipid # No. Error - PID has chan
D - -
# verify if message is a primary message.
’_ - s o mn -
pxi_epb:
tbitb $(0),PXI_FNC(r3) # Primary Message ?
bfs pxi_sf_support R # Yes

% ot s i v o 8 20w e i ke -
L

# SECONDARY MESSAGE. Verify if message is expected.

” - e 00 s 90 e e o e e o s e 2 O o i e el o o e o e e o e o o

addr EPB_BUFFER,ro # Load Expected Block addr

movd $EPB_COUNT,r7 # Load blogk count.
pxi_epb_a:

cmpd EPB_TIMER(r0),$(0) # Empty EPB block ?

beq pxi_epb_b # Yes -~ get next block.

cmpd PXI_SYS(r3),EPB_SYSBYT(ro) # System byte same ? o

beq pxi_epb_c # Yes - expsctad_b1qgg_ o
pxi_epb_b:

addd $(EPB_SI1ZE),r0 # Next Block location

acbd  $(-1),r7,pxi_epb_a # Last ?

br rcv_deallocate ’ # Yes. Unexpected message.

% EXPECTED Message.



movqd
subd

¢
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$(0),EPB_TIMER(r0) -
$(1) ,@EPB_COUNTER

# clear EPB block - timer.
# decrement counter

# PRIMARY or EXPECTED SECONDARY MESSAGE. -t

#

pxi_sf_support:

ﬂ***********#*******#******************#****##**************###**‘*****

bsr hook1_pxi # USER DEFINE CHECKS

cmpd r7,%$(-1) # Fail user define checks ?

beq unsupported_mchid & error
BEEERERRRERRRERREREKRSRERERRRRERRRRKRERERRERXELREEERRKERTR LSRR TR ERRERLE
verify_sf::

movqd  $(0),9PXI_STREAM_FLAG # reset stream marker

addr massage_table,r7

verify_sf_a:
cmpw
beqg

cmpb
bne
movqd
cmpb
beq

next_sf:
addd
br

valid_sf::
movd

movd

o(r7),$(-1)
unsupported_message

# end of table

0o(r7),PXI_STM(r3)
next_sf
$(1),8PXI_STREAM_FLAG
1(r7) ,PXI_FNC(r3)
valid_sf .

# mark stream marker

$(TAB_SIZE),r7
verify_sf_a

# Load Equipment State Value
# ré = subroutine address.

PXI_STATE(r4),rS
2(r7)[r5:d},r6

i # This section passes the message to the user service routine
# r3 = message address

# r4 = PCB address
# PXI_PRIMARY = Primary message or 0x0000

#

$ Note : The received message will be deallocated when it returns
8 from the User Service Routine (U.S8.R).

‘ -

jsr

ré # Goto U.S.R.



# this section is used to report unsupported megsages

unsupported_mchid:

bsr 8159f65
movd $(-1),r7
br. rcv_deallocate

unsupported_message:
cmpd 8PXI_STREAM_FLAG,$(0)
bne unsupported_func

unsupported_stream:

bsr 81593
movd $(~2),r7
br rcv_deallocate

unsupported_func:
bsr 8159f5
movd $(=3),r?7

®
Lig

rcv_deallocate:
movd @SAVE_MSGRX, r3
movqd S(O?,OSAVE_MSGRX
movqd $(0),6APPID

bsr ‘pxi_discard
cmpd @PXI_PRIMARY,$(0)
beq msgrx_idle

# deallocate primary message

movd @PXI_PRIMARY,r3
movad $(0) ,PXI_PRIMARY
bsr pxi_discard

br msgrx_idle

BT W W B W W

T B BB

restore current messagé address
reset pointer.

reset current application id
discard current message

pointer = primary addr.

RECEIVE COMPLETED.

Load primary message addr
Clear pointer

Discard message.

RECEIVE COMPLETED.

BRRRUSUBRRARRLRBBRBBRBBURRU BB UBRLRBRRSBUBRABBORBRUBBRBRASRARARBBRURBURY

# END OF MAIN PROGRAM

BERBBBLEBRBUOSENBRRBARUBBUBARBRBBHRURARBELRBABASHRVUBLLLBERGRRRER BB 28Y

# this gsection is used when the GEIC is in the STARTUP MODE due to :-~

# 1. GEIC reset or Power Up:

# 2. GEIC that Host is "OFLINE" after protocol timeout has occured.

#
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geic_startup:

cmpb PXI_STM(r3),$(151) # Stream 151
bne geic_startup_a

cmpb PXI_FNC(r3),$(2) ¢ Function 2
beq pXi_epb

geic_startup_a:
bsr 81511

br rcv_deallocate

# this section is used when :-
# 1. PIP just startup and does not know the GEIC ID. (GID = 0)
# 2. The port has been switched

illegal_gid:
cmpb PXI_GID(r3),$(0) # GID = 0

bne unsupported_gid % no

# if GID = 0, then verify if message = s151f1

cmpb PXI_STM(r3),$(151) # Stream 151
bne unsupported_gid
cmpb PXI_FNC(r3),$(1) # Function 1
bne unsupported_gid

# yes. GID = 0 and message = s151f1

cmpd @HOST_STATUS,$(1) # originally online
beq verify_pipid . # pid changed
bsr pip_startup .
br rcv_deallocate
“ __________________ - - o o 2
# this section is used in the svent when
8 1. the port has been switched ( Wrong PIPID,GID)
# -Z.bWrong Jpéfation type task used

unsupported_type:
unsupported_gid:

unsupported_pipid:
cmpb PXI_STM(r3),$(159) # Stream 159
bne unsupported_ID

et by DYT EMC(rY €71 2 Ffunction 4
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# Receive S159F1 (Unsuppported ID) from Host.
# Suspend communication (Of1ine) and wait for Host Startup.

movd
movgd
bsr
bsr
br

@SAVE_MSGRX,r3
$(0),@SAVE_MSGRX

pxi_discard

ofline
msgqrx_idle

#
#
#

Discard original message.
Reset memory buffer.
Return IDLE.

# Receive message other than S159F1 from Host with illegal ID.
# Send S159F1 to Host.

# Suspend communication (Ofline) and wait for Host Startup.

unsupported_ID:

movd
movb
movgb
movqd
movqd
bsr
cmpd
bne

@SAVE_MSGRX,r0
$(159),ri
$(1),r2

$(0) ,SYSBYT_SEC(r3)
$(0) ,NBLOCK_CHAIN(r3)

pxi_bldhdr
r3,$(-1)
unsupported

$# ERROR -~ SHD_BUFFER Full.

bsr
bar

unsupported:
movw
movw

addr
movb
. movd
bsr

save
movd
movqd
bsr
bsr
restore

bsr

.

backup_buffer
pxi_bldhdr_x

PXI_AID(r0),PXI_AID(r3)
PXI_PID(r0Q),PXI_PID(r3)

PXI_AID(ro),r2
${0x21),ri
$(0x0e),r7
pxi_blditm

(r3]
@SAVE_MSGRX,r3
$(0) ,88AVE_MSGRX
pxi_discard
ofline

[r3]

pxi_sndmsg

______ vy

E-TNE - TIEE - TR S TR AR

Restore current message address.
Stream 153.

Function 1.

Clear’ system bytes.

Clear chain pointer.

Build header w/o get_addr.
Buffer full ?

NO

# Use Backup buffer

# to build the message

#

*"

% ®w B ®n

Return originail application ID.

Tag original message header
in the S159F1 message.

# Discard original message.

# Reset memory buffer.

# 8end 8153f1 to host.

e driman TN s



.file
#

"hook2_vsii.asm" # Same as (hook2_pxi.asm)

186

# Define the message table variables

.glob1l
.set

.9lob1
.set

.glob1l
.set

. text

message_table::

$-—-

STATE_COUNT

STATE_COUNT, 1 # Number of state for User action

TAB_SIZE # s/f table size
TAB_SIZE,2+4*STATE_COUNT

ERR_TAB_SIZE # error s/f table size
ERR_TAB_SIZE,2+4*STATE_COUNT

# Streams and Function supported by USER.

# SECS messages +++ittttdtitdddddtittttistites

.byte
.byte
.double

.byte
.byte
.double

.byte
.byte
.double

.byte
.byte
.double

' § PXI messages

.byte
.byte

2 # stream 2

16 # function 25

sec_pxi_send # Loopback Qiagnostic request
5 # stream 5§

1 # function 1 ¢
85f1 # alarm request [sec_mgr.asm)
6 # stream 6

3 # function 3

s5f1 # Discrete val data send

1 # stream 1

] # fungtién 6

ey .
sec_pxi_send , # Formitted status data

++4+ttdttbbtb bbbttt bbbt b b4+

2 # stream 2
15 # function 25

o, P T T T T e

[SEC]

[SEC]

[SEC]

fsec)

P
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#
# Message supported by PXI - Standard PXI system message.
[ . -
.byte 151 stream 151
.byte 1 # function 1
.double pip_startup startup message > {PXI1]
.byte 151 # stream 151
.byte 2 # function 2
.double startup_reply # gtartup reply message [PXI]
.byte 1 # stream 1
.byte 1 # function 1
.double sif1 # Are you there request [SEC]
.byte 1 # stream 1
.byte 2 # function 2
.double equip_online # On Line Data [SEC]
’__ - 8 o v e 8 e e o o
8 Date and Time message
B e e e e e e e ————
.byte 2 # stream 2
.byte 17 # function 26
.double s2f17 # date and time request [SEC]
.byte 152 # stream 152
.byte 18 function 25
.double xpc_date_time Date and time data {(PXI]
8 Loopback Diagnostic Message
“ ________________________________________ -
.byte 152 # stream 152
.byte 25 # function 25

.double xpc_diag_req

.byte 152
.byte 26
.double xpc_diag_dat

.byte 2

A o he ar

# Loopback diagnostic request [PXI]

# stream 152
# function 26
# Loopback diagnostic data [PXI]

stream 2

Eisonrndr S men O
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.byte 2 # stréam 2
.byte 26 # function 26
.double sec_pxi_send # Loopback diagnostic data [SEC]

System Error Messages (HOST ~> XPC)

.byte 159
.byte 167
.double duplicate_eqid

.byte 159
.byte 1
.double ofline

.byte 159
.byte 3
.double unsupported

.byte 158
.byte 5
.double unsupported

.byte 159
.byte 65
.double unsupported

.byte 8
.byte 1
.double dummy

.byte 1
.byte 65

.double dummy

.byte 3
.byte 65
.double dummy °

.byte 64

Y

stream 159

# function 167
Duplicate EQID (Host level)

# stream 159
# function 1

# Unsupported PIPID,GID,TYPE

stream 159

# function 3

Unsupported Stream

# stream 159
# function 5

# Unsupported Function

stream 159 *

# function 65

# Unsupported Equipment

# stream 8
# function 1

Unrecognised Device ID

# stream 9
# function 1

# Unrecognised Device ID

stream 9

# function 1
# Unrecognised Device 1D

stream 9

- s e a

[PXI]

[PXI]

[PXI1]

[PXI]

[SEC]

[SEC]

[SEC]
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.byte ] # dtream 9
.byte 3 # function 3
.double dummy # Unrecognised Stream {SEC]
.byte 9 # stream S
.byte 5 # function §
.double dummy # Unrecognised Function [SEC]
[ T ———— ———
# End of message support table
[ e e e e e Tt Ll Dttt
word -1

BB BEERRRRRR RS ERRRBRARRARARNRRBLARLVRLAIBERBABBRLRBRRRURABBLBRURES
# this table is the list of streams and functions that requires action
# when there is a sent failure.

error_table::

.

.byte 152 # stream 152

. byte 17 # function 17

.double pxi_resend # Formatted Variable Send [PXI]
.vword -1 # end of error table

#B#398#6##368383#####3#6#ﬁﬂﬁﬁaﬁﬂﬂﬁﬁﬁfﬁﬂﬁﬂﬂﬁﬁﬁﬂﬁﬁﬂﬁ###ﬁ#ﬂﬂ“###ﬂ##ﬁ#####
dummy: ¢ ‘
ret 0
FRBRSBEBRUHERBRRAUUBRBLRBEBEURUREBBUAHBHSBEURBARRRUUBRUBUBERR AR UBERULRY



.file "sec_mgr.asm”

#include “vsii_equ.inc”

85f1::

ACKC5:

s6f3::

ACKC6:

.text

bsr
save
movd

bsr
cmpd
beq
movd
addr
bsr
cmpd
beq
bsr

restore

ret

.double

bsr
save
movd
bsr
cmpd
beq
movd
addr
bsr
cmpd
beq
bsr
restore

ret

.double

gac_pxi_send
[rO,rt1,r2,r3]
r3,ro0
sec_rephdr
r3,$(-1)
error_sec
$(0x21),r1
ACKC5,r2
sec_b1lditm
r3,$(-1)
error_sec
sec_snhdmsg

{ro,ri,r2,r3]

o

sec_pxi_send
{ro,rt,r2,r3]
r3,ro
sec_rephdr
r3,$(-1)
error_sec
$(0x21),r1
ACKC6,r2
sec_blditm
r3,$(-1)-

error_sec N

sec_sndmsg
{ro,r1,r2,r3)]

0

190

#Send 8155f1 => host

#Transfer primary message address ro0
#Build new header and plus stream 1
#Check error

#format 10

#Build item

#Send 85f2

PR T ROl

#Send s156Ff3 => host

#Transfer primary message address ro
#Build new header and plus stream 1
#Check error

#format 10

#Build qtem
n‘.| .

#Send s6f4



save [rO,rt,r2,r3,r7]
movb $(1),mM
movb $(5),r2
movb $(1),r7 #Need reply
bsr sec_bldhdr
cmpd r3,$(-1)
beqg error_sec
movd $(0x21),r1 - #format 10
addr SFCD,r2 #request everything
movb $(1),r7 #Size of data
bsr sec_blditm #Build item
cmpd r3,s$(-1)
beq error_sec
bsr sec_sndmsg #Send s1f5
restore [ro,r1,r2,r3,r7]
ret 0
SFCD:
.double 03
#gugsimulate
S1F5:: U
save [rOo,r1,r2,r3,r4,r7}
movb $(1),rt \
movb $(5),r2
movb $(1),r7 #Need reply
bsr sec_b1ldhdr
cmpd $(~-1),r3
beq bug_sec
movd $(7).rt #1ist main
bsr sec_bldlst
cmpd $(-1),r3
beq bug_sec
§1###8&#&638####8%38888###3#S##ﬂ###ﬂ#ﬂﬁtﬁ##u#aus
movd  $(2),r1 $1ist sub
bs}“;' sec_b]det
cmpd $(-1),r3
beq bug_sec
movd $(0xB1),r1 #format 54
addr ECID1,r2
movb $(1),r7 #Size of data

| s

ear KR1AdAI+m #AR1131d s+am

191



movd
addr
movb
ber
cmpd
beq

$(0x65),r1
ECV1,r2
$(1),r7
sec_blditm
r3,$(-1)
bug_sec

#format 31

#Size of data
#Build item

HEARBRRABARBABRLBRBLABHABRBLARBABBBRRGBRERBERBARY

movd
bsr
cmpd
beq

movd
addr
movb
bsr
cmpd
beq
movd
addr
movb
bsr
cmpd
beq

$(2),rt
sec_blidlist
${(~-1),r3
bug_sec

$(0xB1),r1
ECID64,r2
$(1),r7
sec_blditm
r3,$(-1)
bug_sec
$(0x65) ,rt
ECV1,r2
$(1),r7
gec_blditm
r3,s$(-1)
bug_sec

#1list sub

#format 54

#Size of data
#Build item

#format 31

#3ize of data
#Build item

HOSHERBERRARBERVUBBBRUERIRLRUSBAREBRRBEBERAJRBSY

movd
bsr
cmpd
beq

movd
addr
movb
bsr
cmpd
beq
movd
addr
movb
bsr
cmpd
baq

$(2),rt
sec_bldist
$(-1),r3
bug_sec

$(0xB1),r1
ECID65,r2
$(1),r7
sec_blditm
r3,$(-1)
bug_sec
$(0x65),rt
ECV65,r2
$(1),r7
sec_blditm
r3,$(-1)
bug_sec

#1i§t sub

#format 54
#Size of data
#Build item
#format 31

#Size of data
#Build item

HOCHABHUBARERBECERARUARBLARARRRBARBIRRRERU{JARANN

movd
bsr

$(2),r1
sec_bldlist

. aa e

#1ist sub
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SOT7HESHBARRIRBURBFLBALERZBERBRBRARURLRRRARBESE08E
#1ist sud

g82f15sn:

bug_sec:

ECID1:
ECID64:
ECID65:
ECIDG6:
ECID6S:
ECIDYSSG:
ECID9S7:
ECVt:

ECV65:

movd
bsr
cmpd
beq

movd
addr
movb
bsr
cmpd
beq
movd
addr
movb
bsr
cmpd
beq

bsr
restore
bsr

ret

restore
ret

.double
.double
.double
.double
.double
.double
.double
.double

.double

$(2),r1
sec_bldist
$(~1),r3
bug_sec

$(0xB1),rt
ECIDS7,r2
$(1),r7
sec_bliditm
r3,$(~-1)
bug_sec
$(0x65),r1
ECVS86,r2
$(1),r7
sec_blditm
r3,$(-1)
bug_sec

sec_sndmsg

#format 54

#Size of data

#Build item

#format 31

#8ize of data’
#Build item

#Send s2f15

[ro,ri,r2,r3,r4,r7}

s51f5

-0

{ro,ri,r2,r3,r4,r7)

0

01

64

65

66

69

96

97

45

20

184
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.double O

error_sec::
ret 0

PRESLUUBRBBURBEUBRRBRRRBEBRLRALRRABERBVRRRQARRALHBRBUUPURURBLABRULBNEY
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~- MODIFICATION HISTORY:

-- ORIGINAL VERSION, 24 ~ SEPTEMBER ~1931
- Version 0.1
- Nimit [edit file name.dat,string size 1ine 89] JAN,11,91

with TEXT_IO; use TEXT_IO;

with STARLET;

with CONDITION_HANDLING; use CONDITION_HANDLING;
Wwith TASKING_SERVICES; use TASKING_SERVICES,;
with CURRENT_EXCEPTION;

with RTL; use RTL;

with INDEXED_IO;

with SYSTEM; use SYSTEM;

with PVCU; .use PVCU;

with FORIN;

pragma ELABORATE ( PVCU );
procedure MPIP is
pragma TIME_SLICE ( 0.06 );

type ROUTE_TABLE_RECORD is record

EQ_ID : SHORT_INTEGER := 0
PORT_ID : SHORT_INTEGER := O;
INDEX : SHORT_INTEGER := O;

end record;.

type MSG_TYPE is ( ZERO_POLL, NORMAL, PRESENCE_POLL );

type PORT_CONTROL_RECORD is record

PORT_NAME ¢ STRING(1..10) := (others => ' ’);
PORT_NAME_LEN : INTEGER := 0;
PORT_CHANNEL ¢ STARLET.CHANNEL_TYPE := O,

PUT_PORT_STATUS : VCU_STATUS_TYPE := NONE; ,
GET_PORT_STATUS : VCU_STATUS_TYPE := NONE; -
STARTUP_STATUS : VCU_STATUS_TYPE := NONE; )

PRESENCE_POLLING: SHORT_SHORT_INTEGER := 0;

STARTED : BOOLEAN := FALSE;
MSG_SENT : BOOLEAN := FALSE;
ZERO_POLLING : BOOLEAN := FALSE;
XPC_ID : SYSTEM.UNSIGNED_BYTE := O;

NIR YOS TH e OVOTIEM I1INMNMCTAIEDN DVITE it e



type PORT_ARRAY is array ( 1..40 ) of

PORT_DATA
GET_MBOX_STATUS

MAX_PRESENCE_COUNT

MAX_NO_APPL
APPL_PID

NO_OF_APPL
MPIP_MBOX_PTR
MPIP_ID

MACHINE_TYPE
MACHINE_TYPE_LENGTH

NO_OF_PORTS
NO_OF_PORTS_LENGTH
TOTAL_PORTS

MPIP_MAIL_BOX_NAME
ROUTE_TABLE_FILE

: PORT_ARRAY;
: VCU_STATUS_TYPE

: constant := 25;

: constant := 40;

PORT_CONTROL_RECORD;

:= NONE;

: array (INTEGER range 1..MAX_NO_APPL)
of UNSIGNED_LONGWORD := (others s> 0 );

¢ INTEGER := 0;

¢ MBOX_ACC_TYPE;

: STRING(1..2) := "
: INTEGER := 0O;

: STRING(1..2);
: INTEGER := 0;
: INTEGER := 0;

: STRING(1..5) ‘=

: STRING(1..56) :=

: SYSTEM.UNSIGNED_WORD := O;

*;=~ Machine type to support.

-~ No of ports to support.

"PCMXX™ ;

"APPL_DISK1:[VNIJEB]ROUTE_TABLE_FOR_EQUIPMENT;fYPE_XX.DAT“;

12345678901234567890123456788012345678801234567890123456

1
ARGUMENT_STRING

ARGUMENT_STRING_LENGTH

DAY_STAMP
TRACING_LOGICAL
TRACING_LOGICAL_LEN
TRACE_ON

STATUS

MSG.SIZE

MAIL_BOX_SIZE

MESSAGE_HEADER_SIZE

2 i 3 .4
¢ STRING(1..255);
¢ INTEGER := 255;
¢ STRING(1..2) ]

¢ STRING(1..255) :=
: INTEGER := 0;

: BOOLEAN := FALSE;

: VCU_STATUS_TYPE:

: constant INTEGER
t= 4000;

: constant INTEGER
1= 4000;

. constant INTEGER
1= 14,

pragma VOLATILE (DAY_STAMP);
pragma VOLATILE (APPL_PID);

4 5
-- Argument passed to MPIP

n
v
-

(others

)i

(others => ' ’);

-~ for VCU status.

-- Maximum size of message.
-~ 10000Maximum mail box size.

-~ 8ize of message header.

197



pragma VOLATILE (NO_OF_PORTS);
pragma VOLATILE (PORT_DATA);
pragma VOLATILE (GET_MBOX_STATUS);

~- axceptions

ABORT_MPIP : exception;

package ROUTE_TABLE_IO is new INDEXED_IO(ROUTE_TABLE_RECORD);
use ROUTE_TABLE_IO;

ROUTE_TABLE_FILE_TYPE : ROUTE_TABLE_IO.FILE_TYPE;

-~ separates procedures
procedure PUT_LOG(S: STRING ) is
begin
TEXT_IO.PUT_LINE (SYSTEM_ANSII_TIME & " " & 8 ):
end;
pragma INLINE(PUT_LOG);

procedure PUT_LOGICAL_MESSAGE (LOG : STRING;
STR : STRING) is

STAT : CONDITION_HANDLING.COND_VALUE_TYPE;

begin
RTL.LIB_SET_LOGICAL (RETURN_STATUS => STAT,
LOG_NAME - => LOG,
VALUE => SYSTEM_ANSII_TIME & " " &
STR,
TABLE_DESC => "LNM$SYSTEM_TABLE");
exception

vwhen others => PUT_LOG(CURRENT_EXCEPTION.NAME);
end;
pragma INLINE (PUT_LOGICAL_MESSAGE);

procedure PUT_TRACE (S: STRING ) is separate;

procedure READ_ID_BY_KEY is new READ_BY_KEY ( SHORT_INTEGER );
procedure READ_PORT_ID_BY_KEY is new READ_BY_KEY ( SHORT_INTEGER
procedure GET_PARAMETERS is separate;

procedure CREATE_ROUTE_TABLE is separaée;

procedure CREATE_AGENT_MAILBOX is separate;

procedure SUSPENDED_WAIT is separate;

):
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GET_PARAMETERS;

DAY_STAMP := SYSTEM_ANSII_TIME(7..8);

TOTAL_PORTS := INTEGER’VALUE (NO_OF_PORTS);
PUT_LOG("XMPIP-I, Received command_line parameters”);

NEW_MBOX( NAME => MPIP_MAIL_BOX_NAME,
SIZE => MAIL_BOX_SIZE,
STATUS => STATUS),

if STATUS = ERROR then
PUT_LOG("%¥MPIP-I, Unable to create mail box, Name "
& MPIP_MAIL_BOX_NAME );
raise ABORT_MPIP;
end if;

MBOX_LOCATE ( NAME  => MPIP_MAIL_BOX_NAME,
MBOX_POINTER => MPIP_MBOX_PTR,
STATUS => STATUS );

MPIP_ID := MPIP_MBOX_PTR.CHANNEL;

CREATE_ROUTE_TABLE;
PUT_LOG(“XMPIP-I, Route table file created/initialized");

CREATE_AGENT_MAILBOX;

SUSPENDED_WAIT; -- The process is suspended waiting for messages.
exception

when ABORT_MPIP =>
if IS_OPEN(FILE => ROUTE_TABLE_FILE_TYPE ) then
CLOSE ( FILE => ROUTE_TABLE_FILE_TYPE );
end if; -
PUT_LOG("%MPIP-F, MPIP inigia1izatigh.fai19d. ")

end MPIP;
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-- FACILITY:
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- VAXSECS II COMMUNIGATION UTILITY
.- GET_PORT_DATA

-~ ABSTRACT:

- This subroutine read dafa from the port. It handles all the
- protocol needed to communicate with the GEIC.

~- AUTHOR:

— System Software, NSEB

-- MODIFICATION HISTORY:

-~ 1/8/91 Rewritten version 1.2,
- Modified byte by byte 'QI0 with 50 byte chunk QIO to

read the port data.

- Streamlined code to improve readability. 2
- 3/10/90 Modify to suit MPIP.
- 8/10/50 Modify so that we send data by channel type Pather

than searching through the data structure for the port
name!

separate (MPIP.SUSPENDED_WAIT)

procedure GET_PORT_DATA(
PORT_CHANNEL: STARLET.CHANNEL_TYPE;

MSG
TIMOUT
STATUS

ENGB
BYTE_BUFF
BYTE_ARRAY_BUFF
WORD_BIT_ARR
STAT

DSTAT

1088

LOOP_COUNT
REMAINDER

in out VCU_MSG_TYPE;
: INTEGER := 2;
: in out VCU_STATUS_TYPE ) is

: character;

: SYSTEM.UNSIGNED_BYTE := 0;-
: MSG_ARR_TYPE(1..INTRA_SLocx_bhj):=(others = 0);
: SYSTEM.BIT_ARRAY_16;

: CONDITION_HANDLING.COND_VALUE_TYPE;

{ VCU_STATUS_TYPE := NONE;

: STARLET.IOSB_TYPE;

: INTEGER := 0; -~ number of loops to do

o

R

¢ INTEGER i= 0; ~- remainder no of bytes to‘receive.



NO_DATA_RECEIVED . exception; -~
BAD_MESSAGE . exception; -
BAD_MESSAGE_LENGTH : exception; -

begin

failure to receive ENQ.

failure to receive message data.
failure to receive length bytes.

~~ PUT_TRACE(“"starting GET_PORT_DATA " & NAME);

STATUS := NONE;
MSG.MSG_LEN := 0;

-~ Wait for ENQ

loop

TASKING_SERVICES.TASK_QIOW

(STATUS
CHAN
_FUNC

SYSTEM.

1088 =)
P1 =>
P2 =>
P3 =>
P4 29

=> 8TAT,
=> PORT_CHANNEL,
=>
UNSIGNED_WORD(integer (STARLET.IO_READLBLK}+
integer (STARLET.IO_M_NOECHO)+
integer(STARLET.IO_M_NOFILTR)+
integer (STARLET.IO_M_TIMED)),
1088,
SYSTEM. TO_UNSIGNED_L.ONGWORD (ENQB’ADDRESS),
SYSTEM. UNSIGNED_LONGWORD(1), ’
SYSTEM. UNSIGNED_LONGWORD (TIMOUT),
SYSTEM. TO_UNSIGNED_LONGWORD (P4MASK’ ADDRESS) ) ;

if integer(I0SB.STATUS) = STARCET.SS_TIMEOUT then

-~ Timeout for ENQ. We exited with status = MNO_DATA.

STATUS := NO_DATA;
raise NO_DATA_RECEIVED;

el1sif not CONDITION_HANDLING.SUCCESS(STAT) then

-~ Some other error condition in calling QIC. We exited with status = ERROR

PUT_LOG("MPIP: GET_PORT_DATA: Receive ENQ failed, "&
“Error status is " &
CONDITION_HANDLING.COND_VALUE_TYPE'IMAGE(STAT) );

STATUS := ERROR;

raise NO_DATA_RECEIVED;

o1sif CONDITION_HANDLING.SUCCESS(STAT) then
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TASKING_SERVICES.TASK_QIOW
( STATUS => STAT,

CHAN => PORT_CHANNEL,
FUNC => STARLET.IO_WRITELBLK,
I0s8 => 1088,
P1 => SYSTEM.TO_UNSIGNED_LONGWORD (EOT’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD(1));
exit;
else !
PUT_LOG
("MPIP GET_PORT_DATA: Receive Other than ENQ - discarded"):
end if;
end if;

end loop;

-~ We are ready to get the rest of the data. First we obtain the high
-~ byte of the maessage length.

TASKING_SERVICES.TASK_QIOW

(STATUS => STAT,

CHAN => PORT_CHANNEL,

FUNC =>

$YSTEM.UNSIGNED_WORD(integer(STARLET.IO_READLBLK)+ =

integer (STARLET.IO_M_NOECHO)+
integer(STARLET.IO_M_NOFILTR)j
integer (STARLET.IO _M_TIMED)),

I0SB => I0SB,

P1 => BYSTEM.TO_UNSIGNED_LONGWORD (BYTE_BUFF’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD (1),
-- intercharacter timeout = 3s
P3 => SYSTEM.UNSIGNED_LONGWORD(3),
P4 => SYSTEM.TO_UNSIGNED_LONGWORD (P4MASK’ADDRESS));

if integer (IOSB.STATUS) = STARLET.SS_TIMEOUT then
STATUS := TIMEOUT;
raise BAD_MESSAGE_LENGTH;

el1sif not CONDITION_HANDLING.SUCCESS(STAT) then
PUT_LOG("MPIP GET_PORT_DATA: Recieve High byte of length failed, "&
"Error status is " &
CONDITION_HANDLING.COND_VALUE_TYPE'®IMAGE (STAT) ):
STATUS := ERROR;
raise BAD_MESSAGE_LENGTH;
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-- and now to get the low byte.
TASKING_SERVICES.TASK_QIOW e - -

(STATUS => STAT,

CHAN  => PORT_CHANNEL,

FUNC =>

SYSTEM. UNSIGNED_WORD (integer (STARLET.IO_READLBLK)+

integer (STARLEY.IO_M_NOECHO)+
integer (STARLET.IO_M_NOFILTR)+
integer (STARLET.IO_M_TIMED)),

1088 => I0SB,

P1 => SYSTEM.TO_UNSIGNED_LONGWORD (BYTE_BUFF ' ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD(1),

-- jntercharacter timeout = 3s

P3 => SYSTEM.UNSIGNED_LONGWORD(3), -

P4 => SYSTEM.TO_UNSIGNED_LONGWORD (P4MASK’ADDRESS));

if integer(I0SB.STATUS) = STARLET.SS_TIMEOUT then
STATUS := TIMEOUT;
raise BAD_MESSAGE_LENGTH;

*

@1sif not CONDITION_HANDLING.SUCCESS(STAT) then

PUT_LOG("MPIP GET_PORT_DATA: Recieve -Low byte, of laength failed, "&

“Error status is " & L
CONDITION_HANDLING.COND_VALUE_TYPE’IMAGE(STAT) );
STATUS := ERROR;

raise BAD_MESSAGE_LENGTH;

else

~-- We have obtained the appropriate.byte length. Now to convert it into

-- an dinteger.

WORD_BIT_ARR(0..7) := SYSTEM.TO_BIT_ARRAY_8(BYTE_BUFF);

MSG.MSG_LEN := INTEGER(SYSTEM.TO_UNSIGNED_ WORD(WORD_BIT_ARR)});

)

- PUT_TRACE ("VCU GET_PORT_DATA: MSG Recv len = " &

- integer’image (MSG.MSG_LEN));

ond if;

-- Now to get the message proper. In the code below, the‘data is obtained

-~ in byte array of size INTRA_BLOCK_CNT.
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CURR_BYTE_POSITION := 1;

for I in 1..LOOP_COUNT loop
TASKING_SERVICES.TASK_QIOW

(STATUS  => STAT,

CHAN => PORT_CHANNEL,

FUNC =>

SYSTEM. UNSIGNED_WORD (integer (STARLET.IO_READLBLK)+

integer (STARLET.IO_M_NOECHO)+
integer (STARLET.IO_M_NOFILTR)+
integer (STARLET.IO_M_TIMED)},

10SB =) IOSB,
P1 => SYSTEM.TO_UNSIGNED_LONGWORD (BYTE_ARRAY_BUFF’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD (INTRA_BLOCK_CNT),
-~ intercharacter timeout = 5s
P3 => SYSTEM.UNSIGNED_LONGWORD(3),
P4 => SYSTEM.TO_UNSIGNED_LONGWORD (P4MASK’ADDRESS));

if INTEGER(IOSB.STATUS) = STARLET.SS_TIMEOUT then
PUT_LOG("MPIP GET_PORT_DATA: Timeout at block" &
INTEGER’IMAGE(I) & " Msg len:” &
INTEGER®IMAGE (MSG.MSG_LEN) & * *¥¥TIMEOUT*%#");
STATUS := TIMEOUT;
raise BAD_MESSAGE;

elsif not CONDITION_HANDLING.SQCCESS(STAT) then
PUT_LOG("MPIP GET_PORT_DATA: Recieve MESSAGE failed, "&
"Error status is “ &
CONDITION_HANDLING.COND_VALUE_TYPE’IMAGE(STAT) );
STATUS := ERROR;
raise BAD_MESSAGE;

else

OK, now we transfer the data to the message buffer, update the byte
position, and send out an ACK.
Next, continue to loop toigpt the next 50 byte array.

) -

NEW_BYTE_POé;%ION := CURR_BYTE_POSITION + INTRA_BLOCK_CNT;
MSG.MSG(CURR_BYTE_POSITION..
NEW_BYTE_POSITION - 1 ) := BYTE_ARRAY_BUFF;

CURR_BYTE_POSITION := NEW_BYTE_POSITION ;

TASKING_SERVICES.TASK_QIOW
(STATUS => STAT,

o e i emmr onfhk R ASE N4
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end if
end loop;

P1 => SYSTEM.TO_UNSIGNED_{ONGWORD (ACK’ ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD(1));

_We now check whether we have anything else left to read.

If not we quited the procedure.

if REMAINDER = O then

STATUS

else

1= DONE; -- ie finished recaiving all the stuff.

TASKING_SERVICES.TASK_QIOW
(STATUS => STAT,
CHAN => PORT_CHANNEL,
FUNC =>

SYSTEM. UNSIGNED_WORD (integer (STARLET.IO_READLBLK)+
integer (STARLET.IO_M_NOECHO)+
integer (STARLET.TIO_M_NOFILTR)+
jnteger (STARLET.IO_M_TIMED)),

1088 => 1038,
P => SYSTEM.TO_UNSIGNED_LONGWORD (BYTE_ARRAY_BUFF’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD (REMAINDER),
-~ intercharacter timeout = 5s
P3 => SYSTEM.UNSIGNED_LONGWORD(S5),
P4 => SYSTEM.TO_UNSIéNED_LONGWORD(P4MASK'ADDRESS));

if integer(I0SB.STATUS) = STARLET.SS_TIMEOUT then
STATUS := TIMEQUT;
raise BAD_MESSAGE;

el1sif not CONDITION_HANDLING.SUCCESS(STAT) then
PUT_LOG("MPIP GET_PORT_DATA: Recieve MESSAGE failed, “&

"Error status is " &
CONDITION_HANDLING.COND_VALUE_TYPE'IMAGE (STAT) );

STATUS := ERROR;
raise BAD_MESSAGE;

else

OK, now we

transfer the rest of the data to the message buffer,

and send an ACK.

MSG

.MSG(CURR_BYTE_POSITION..
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TASKING_SERVICES.TASK_QIOW
(STATUS => STAT,
CHAN > PORT_CHANNEL,
FUNC => STARLET.IO_WRITELBLK,
108B => 1088,
P1 => SYSTEM.TO_UNSIGNED_LONGWORD (ACK’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD(1));

STATUS := DONE;

end if;

end if;
~~ if logical is defined then MSG is dump out
-

STARLET. TRNLNM

{ STATUS => 8TAT,
TABNAM => “LNM$PROCESS_TABLE",
LOGNAM => "VCUSLOG_RECEIVE_MSG");

if integer(STAT) = integer(STARLET.SS_NORMAL) then

PUT_LOG("Receive Message from PORT " &
UNSIGNED_WORD’IMAGE (PORT_CHANNEL) & " DUMP");

DUMP_MESSAGE( MSG => MS8G,
STATUS => DSTAT);
end if; |
exception

when PORT_NOT_FOUND ! NO_DATA_RECEIVED ; BAD_MESSAGE_LENGTH => null;
when BAD_MESSAGE =>

-~ We wWill send out a nak to indicate our displeasure with the whole
-~ transaction!

TASKING_SERVICES.TASK_QIOW
(STATUS => STAT,
CHAN => PORT_CHANNEL,
FUNC  => STARLET.IO_WRITELBLK,
1088 => I0SB,
P1 => SYSTEM.TO_UNSIGNED_LONGWORD (NAK’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD(1));
when others =>
PUT_LOG("MPIP GET_PORT_DATA:" & CURRENT_EXCEPTION.NAME);
raise;
end GET_PORT_DATA;
pragma SUPPRESS_ALL;
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= ++
-~ FACILITY:

- MULTI_PORT_INTERFACE_PROCESS( MPIP )
- ATTACH_EQ_ID_TO_LIST

-~ ABSTRACT:

-~ This procedure updates the eq id linked list attached
- to the PIP.

-~ AUTHOR:
- System Software, NSEB

-~ MODIFICATION HISTORY:

separate (MPIP.SUSPENDED_WAIT.PROCESS_PORT_MESSAGE) Al

procedure ALL_EQUIPMENT _ONLINE_MESSAGE is ..

READ_BUFFER : ROUTE_TABLE_RECORD;
WRITE_BUFFER : ROUTE_TABLE_RECORD;
CURR_EQ_ID 3 : SYSTEM.UNSIGNED_BYTE := 0;
DATA_TYPE : AMF_DATA_TYPE;
DATA_TYPE_LEN : INTEGER := O;
STATUS ! VCU_STATUS_TYPE := NONE;
LIST_LENGTH : INTEGER := 0;
begin

INCOMING_MESSAGE.POS :

14;

GET_ITEM_FORMAT( MSG => INCOMING_MESSAGE,
TYP => DATA_TYPE,
LEN => LIST_LENGTH,
STATUS => STATUS );

for J in 1., LIST_LENGTH loop
GET_ITEM_FORMAT ( MSG => INCOMING_MESSAGE,
TYP => DATA_TYPE,
LEN => DATA_TYPE_LEN,
STATUS => STATUS ),

GET_UNSIGNED_BYTE ( MSG => INCOMING_MESSAGE,
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WRITE_BUFFER.PORT_ID := SHORT_INTEGER(PORT_DATA(INDEX).XPC_ID);

WRITE_BUFFER.EQ_ID := SHORT_INTEGER{CURR_EQ_ID);
WRITE_BUFFER.INDEX := SHORT_INTEGER{INDEX) ;
begin

WRITE ( FILE => ROUTE_TABLE_FILE_TYPE,
ITEM  => WRITE_BUFFER );

PUT_LOG("%MPIP~-I-ONLINE, Eq _Type" & UNSIGNED_BYTE'IMAGE(EQ_TYPE)
& " id" & UNSIGNED_BYTE’IMAGE(CURR_EQ_ID) &

" online.");

exception
when ROUTE_TABLE_IO.KEY_ERROR =>
READ_ID_BY_KEY ( FILE => ROUTE_TABLE_FILE_TYPE,
ITEM => READ_BUFFER,
KEY => WRITE_BUFFER.EQ_ID,
KEY_NUMBER => 0,
RELATION  => EQUAL );

ROUTE_TABLE_IO.UNLOCK(ROUTE_TABLE_FILE_TYPE);

i hEAD_BUFFEﬁ.PORT_ID /=
SHORT_INTEGER(PORT_DATA(INDEX).XPC_ID) then

. i
-

-- duplicated equipment found!
DUPLICATED_ID_DETECTED( CURR_EQ_ID };
end if;
end;
end loop;
end ALL_EQUIPMENT_ONLINE_MESSAGE;
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-— ++
-~ FACILITY:

- PROCESS CONTROL MANAGER (PCM)

- - PROCESS_APPLICATION_MESSAGE__CLOSE_SESSION;
_— )

-~ ABSTRACT:

- This message tells the PCM that the application is closing session.
- We get the ID, then kills off the majlbox that is associated with

- it.

-~ AUTHOR:

- SYSTEMS SOFTWARE, AUTOMATION DEPARTMENT, NSEB.
-~ MODIFICATION HISTORY:

-- ORIGINAL VERSION, 1 - AUGUST -1981
- Version 0.1

separate (MPIP.SUSPENDED_WALT.PROCESS_APPL_MESSAGE)

procedure APPL_CLOSE_SESSION is

APPL_MBOX_PTR ;. MBOX_ACC_TYPE;
APPL_MBOX_NAME ¢  STRING(1..8);
begin
MBOX_LOCATE ( CHANNEL => APPL_ID,
MBOX_POINTER => APPL_MBOX_PTR,
STATUS => STATUS );

if MBOX_POINTER = NULL then
return;

iy,
end if; ", -

APPL_MBOX_NAME := APPL_MBOX_PTR.NAME.all;

REMOVE_MBOX ( NAME  => APPL_MBOX_NAME,
STATUS => STATUS );

for K in 1..NO_OF_APPL loop
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end if;
end 1oop;

PUT_LOG ("%MPIP-CLOSES-I, Application "
& APPL_MBOX_NAME & " has closed session”);

exception
when others =>
PUT_LOG(“XMPIP-W-EXC, Exception is ™ & CURRENT_EXCEPTION.NAME )};

end APPL_CLOSE_SESSION;
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end if;

if APPL_PID(K) = O then
APPL_PID(K) := PID_HEXSTR_TO_DEC(APPL_PID_STRING);
ASSIGN := TRUE;
exit;
end if;
end Toop;

if not ASSIGN then

if NO_OF_APPL = 20 then
PUT_LOG
("%XMPIP-W-TOOMANYAPPL, Too many application logon, try later”);
OPEN_FAILED := TRUE;
else
NO_OF_APPL := NO_OF_APPL + 1;

APPL_PID(NO_OF_APPL) := PID_HEXSTR_TO_DEC(APPL_PID_STRING);
end if;

end if;

NEW_MBOX ( NAME => APPL_PID_STRING,
STATUS => STATUS );

MBOX_LOCATE ( NAME => APPL_PID_STRING,
MBOX_POINTER => CHANNEL_PTR,
STATUS => STATUS );
APPL_ID := CHANNEL_PTR.CHANNEL;
if OPEN_FAILED then
APPL_ID := O,

end if;

EQ_TYPE := UNSIGNED_BYTE’VALUE(MACHINE_TYPE);

BUILD_HEADER ( MSG => OUT_MESSAGE,
APPL_ID  => APPL_ID, '
PIP_ID = 0, <
XPC_ID = 0,
EQ_TYPE  => EQ_TYPE,
EQ_ID = 0,
STREAM => 140,
FUNCTN => 22,
REPLY_FLAG => NO_REPLY,



SYSTEM_BYTE_3 => 0,
SYSTEM_BYTE_4 => 0 );

SEND_MESSAGE ( MSG => OUT_MESSAGE,
CHANNEL => APPL_ID,
STATUS => STATUS );

if (STATUS = NOT_FOUND ) then

PUT_LOG("%MPIP-W, Unablie to open application session");’

REMOVE_MBOX ( NAME => APPL_PID_STRING,

STATUS  => STATUS );

else

if not OPEN_FAILED then

PUT_LOG("%¥MPIP-I, Application open session, PID is " &
APPL_PID_STRING );

else
REMOVE_MBOX ( NAME => APPL_PID_STRING,
STATUS => STATUS );
end if;
end if;
exception

when others =)

PUT_LOG("XMPIP~OPNSES, Exception is " & CURRENT_EXCEPTION.NAME
end APPL_OPEN_ SESSION;

N
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—-— 4
-~ FACILITY: )

-~ PROCESS CONTROL MANAGER
- CREATE_AGENT_MAILBOX

-- ABSTRACT:

—— This stub is used to provide a way for user to customize

- PCM, so that appropriate agents mailbox may be created when
- needed.

-- AUTHOR:
- System Software, NSEB

~= MODIFICATION HISTORY:

separate (MPIP)
procedure CREATE_AGENT_MAILBOX is

-- Currently this file does nothing.
- [declarative_part]
begin i

'NEM_MBOX( MAME => "KNS1482_MBOX",
8IZE => MAIL_BOX_SIZE,
STATUS => STATUS);

if STATUS = ERROR then
PUT_LOG("XPCM~I, Unable to create mail box, Name "
& "KNS1482_MBOX" );
raise ABORT_MPIP;
end if;
if STATUS = DONE then

PUT_LOG ("XPCM-I, To create mail box, name kns1482_mbox%); = .0

-end if;

end CREATE_AGENT_MAILBOX;

214



-~ MODIFICATION HISTORY:

separate (MPIP)
procedure CREATE_AGENT_MAILBOX is

-~ Currently this file does nothing.
- [declarative_part]
begin

NEW_MBOX( NAME => "KNS1482_MBOX",
SIZE => MAIL_BOX_SIZE,

STATUS => STATUS);

if STATUS = ERROR then

PUT_LOG(“XPCM~I, Unable to create mail box, Name "

& "KNS1482_MBOX" );
raise ABORT_MPIP;
end if;
if STATUS = DONE then

PUT_LOG ("XPCM-I, To create mail box, name kns1482_mbox");

end if;

end CREATE_AGENT_MAILBOX;
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-— ++
-~ FACILITY:

-- MULTI PORT INTERFACE PROCESS
- CREATE_ROUTE_TABLE

-~ ABSTRACT:

- Subroutine to create the route table file.

~- AUTHOR:

- SYSTEMS SOFTWARE, AUTOMATION DEPARTMENT, NSEB.

~~ MODIFICATION HISTORY:

- ORIGINAL VERSION, 11 - JULY -1881
- Version 0.1

separate (MPIP)
procedure CREATE_ROUTE_TABLE is

ROUTE_TABLE_FORM_STRING : constant STRING :=
“FILE;" d -
“ORGANIZATION INDEXED;"
“PROTECTION (S:RWED,O:RWED,G:RWE,W:
"GLOBAL_BUFFER_COUNT 6;"
“RECORD; *
"BLOCK_SPAN YES;"
"FORMAT FIX;"
“ACCESS ; "
“GET TRUE;"
“PUT TRUE;"
“DELETE TRUE;"
“UPDATE TRUE;"
"SHARING ;" .
“GET TRUE;"
“PUT TRUE;"
“DELETE TRUE;"
“UPDATE TRUE;"
“PROHIBIT FALSE;"
“CONNECT ; "
"WAIT_FOR_RECORD YES;"

x
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begin

“BEST_TRY_CONTIGUOUS YES;"
"BUCKET_SIZE 3;"
"EXTENSION 3;"

"AREA 1;"

"ALLOCATION 6;"
"BEST_TRY_CONTIGUOUS YES;"
"BUCKET_SIZE 3;"
"EXTENSION 3;"

"AREA 2;*"

“ALLOCATION 36;"
“BEST_TRY_CONTIGUOUS YES;"
“BUCKET_SIZE 3;"
"EXTENSION 12;"

"KEY O;"

“DATA_AREA 0;"

“DATA_FILL 100;"
“DATA_KEY_COMPRESSION NO;"
“DATA_RECORD_COMPRESSION NO;*
“INDEX_AREA 1;"
*INDEX_COMPRESSION NO;"
“INDEX_FILL 100;"
“LEVEL1_INDEX_AREA 1;"

“LENGTH 2;°

“POSITION 0;*

“DUPLICATES NO; ™ N

“TYPE INTZ;" :
“KEY 1;"

"DATA_AREA 2;"

"DATA_FILL 100;"
"DATA_KEY_COMPRESSION NO;"
“INDEX_AREA 2;"
"INDEX_COMPRESSION NO;"
“INDEX_FILL 100;"
“LEVEL1_INDEX_AREA 2;"

“LENGTH 2;"

"POSITION 2;*

"CHANGES YES; "
“DUPLICATES - YES;
"TYPE R

ROUTE_TABLE_FILE(51..52) := MACHINE_TYPE;

ROUTE_TABLE_JO.CREATE( FILE

P?”Prbﬁ@ﬂ'bﬁ'ﬂ'kﬂ'ﬁ'ﬂ"??k’ﬂ'ﬂ'ﬂ'ﬁ'ﬂ'ﬁ'ﬂ'ﬂ'ﬂ'ﬁ'ﬂ'ﬂ'!@ﬁ'ﬂ'ﬂ'ﬂ'?

=> ROUTE_TABLE_FILE_TYPE,
MODE => ROUTE_TABLE_I0.INOUT_FILE,
NAME => ROUTE_TABLE_FILE,
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when ROUTE_TABLE_IO.USE_ERROR =>
PUT_LOG ("XMPIP-CRETBL~F, Failed to create route table file ");
raise ABORT_MPIP;

end CREATE_ROUTE_TABLE;



-— 4+
~- FACILITY:

-~ PROCESS CONTROL MANAGER (PCM)
- - PROCESS_PIP_MESSAGE___DO_8151_005

-~ ABSTRACT:

- This routine is called when a particular machine/xpc
- becomes offline.

- The information is deleted from the route table file.

== AUTHOR:

- SYSTEMS SOFTWARE, AUTOMATION DEPARTMENT, NSEB.
-~ MODIFICATION HISTORY:

- ORIGINAL VERSION, 24 - JULY -1990.
- Version 0.1

- 13/702/91 -~ Modify module to delete records also when eq id = 0;
- which means the XPC has become offline.

separate (MPIP.SUSPENDED_WAIT.PROCESS_PORT_MESSAGE)

)
— .3
-

procedure EQUIPMENT_OFFLINE_MESSAGE is
-- If we receive this message, we will delete the necessary info from
~- out route table data base.
READ_BUFFER : ROUTE_TABLE_RECORD;
begin

~- We now need to check whether the eq id-is 0. If so, then the XPC has gone
-= offline, and we will need to rid of all the equipment with ihat XPC.

if SHORT_INTEGER(EQ_ID) /= O then
begin

READ_BUFFER.EQ_ID := SHORT_INTEGER(EQ_ID):

READ ID BY KEY ( FILE =% ROUTE_TABLE _FILE_TYPE,
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RELATION  => ROUTE_TABLE_IO.EQUAL };

if READ_BUFFER.PORT_ID = SHORT_INTEGER(PORT_DATA(INDEX).XPC_ID) then
DELETE_ELEMENT( FILE => ROUTE_TABLE_FILE_TYPE );

PUT_LOG ("%MPIP-I-OFFLINE, Eq Type" &

UNSIGNED_BYTE’IMAGE(EQ_TYPE) &

* Id" & UNSIGNED_BYTE’IMAGE(EQ_ID) & " offline “);
else )

PUT_LOG ("XMPIP-I-ALOFF, Equipment already offline");

UNLOCK( ROUTE_TABLE_FILE_TYPE );

end if;

exception

-~ our offline machine has already been deleted ...
when ROUTE_TABLE_IO.EXISTENCE_ERROR => p
PUT_LOG ("%MPIP-I-ALOFF, Eq Type" & UNSIGNED_BYTE'IMAGE(EQ_TYPE)
& " Id" & UNSIGNED_BYTE'’IMAGE(EQ_ID)
& " already offline ");

-

when OTHERS => raise;

end;
else -- we try to offline all equipment attached to the XPC.
REMOVE_ALL_ID (INDEX);
end if;

end EQUIPMENT_OFFLINE_MESSAGE;
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-~ ++
~-=- FACILITY:

- MULTI_PORT_INTERFACE_PROCESS (MPIP)
- EQUIPMENT_ONLINE_MESSAGE

-- ABSTRACT:

- This module process an equipment online message, by updating th
- internal data structure as well as the route table file.

~- AUTHOR:
- System Software, NSEB

-- MODIFICATION HISTORY:

separate (MPIP.SUSPENDED_WAIT.PROCESS_PORT_MESSAGE) v WY o

procedure EQUIPMENT_ONLINE_MESSAGE is

WRITE_BUFFER ! ROUTE_TABLE_RECORD;¥ i
REAQ_BQFFER . ROUTE_TABLE_ RECORD;
begin s

WRITE_BUFFER.EQ_ID
WRITE_BUFFER.PORT_ID :
WRITE_BUFFER.INDEX

u

SHORT_INTEGER(EQ_ID);
SHORT_INTEGER(PORT_DATA(INDEX).XPC_ID);
SHORT_INTEGER(INDEX);

ROUTE_TABLE_IOC.WRITE

( FILE => ROUTE_TABLE_FILE_TYPE,
ITEM => WRITE_BUFFER };

PUT_LOG("XMPIP-I-ONLINE, Eq _Type" &
UNSIGNED_BYT%{IMAGE(EQ_TYPE) &
"Tigl & UNSIGNED_BYTE’IMAGE (EQ_ID) & " online. ");

SEND_MESSAGE_TO_APPL ;

exception

when ROUTE_TABLE_IO.KEY_ERROR =>
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KEY => WRITE_BUFFER.EQ_ID,
KEY_NUMBER => 0,
RELATION => ROUTE_TABLE_IO.EQUAL );

ROUTE_TABLE_IO.UNLOCK (ROUTE_TABLE_FILE_TYPE);

if READ_BUFFER.PORT_ID /=
SHORT_INTEGER (PORT_DATA(INDEX).XPC_ID) then

PUT_LOG("XMPIP-W-DUPID, Found duplicated egq_id, " & “XPC is "
& SHORT_INTEGER’IMAGE (READ_BUFFER.PORT_ID) );

DUPLICATED_ID_DETECTED( EQ_ID )
raise EXIT_PROCESS_MESSAGE;
else
PUT_LOG("XMPIP-I-ALRON, EQ * & UNSIGNED_BYTE’IMAGE(EQ_ID) &
" already online ");
raise EXIT_PROCESS_MESSAGE;

end if;

end EQUIPMENT_ONLINE_MESSAGE;
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FACILITY:

MULTI_PORT_INTERFACE_PROCESS (MPIP)
EQUIPMENT_ONLINE_MESSAGE

ABSTRACT:

This module process an equipment online message, by updating th
internal data structure as well as the route table file.

AUTHOR:
System Software, NSEB

MODIFICATION HISTORY:

separate (MPIP.SUSPENDED_WAIT.PROCESS_PORT_MESSAGE)

procedure EQUIPMENT_ONLINE_MESSAGE is b > B

WRITE_BUFFER  : ROUTE_TABLE_RECORD; I A ;
READ_BUFFER : ROUTE_TABLE_RECORD;

begin B e}

WRITE_BUFFER.EQ_ID := SHORT_INTEGER(EQ_ID);
WRITE_BUFFER.PORT_ID := SHORT_INTEGER(PORT_DATA(INDEX),XPC_ID);
WRITE_BUFFER. INDEX 1= SHORT_INTEGER(INDEX);

ROUTE_TABLE_IO.WRITE

( FILE => ROUTE_TABLE_FILE_TYPE,
ITEM => WRITE_BUFFER );

PUT_LOG (“XMPIP-I-ONLINE, Eq_Type" &
UNSIGNED_BYTE® IMAGE (EQ_TYPE) & i
" id" & UNSIGNED_BYTE’IMAGE (EQ_ID)"4&. * online. ");

SEND_MESSAGE_TO_APPL ;

exception

when ROUTE_TABLE_IO0.KEY_ERROR =>
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KEY => WRITE_BUFFER.EQ_ID,
KEY_NUMBER =5 b,
RELATION  => ROUTE_TABLE_IO.EQUAL );

ROUTE_TABLE_IO.UNLOCK (ROUTE_TABLE_FILE_TYPE):

if READ_BUFFER.PORT_ID /=
SHORT_INTEGER (PORT_DATA(INDEX).XPC_ID) then

PUT_LOG("XMPIP-W-DUPID, Found duplicated eq_id, " & “"XPC
& SHORT_INTEGER'IMAGE(READ_BUFFER.PORT_ID) );

DUPLICATED_ID_DETECTED( EQ_ID );
. raigse EXIT_PROCESS_MESSAGE;

else

PUT_LOG("XMPIP-I-ALRON, EQ " & UNSIGNED_BYTE’IMAGE(EQ_ID) &

already online-");
raise EXIT_PROCESS_MESSAGE; &

end if;

S e i

end EQUIPMENT_ONLINE_MESSAGE;

is
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- 4
-~ FACILITY:

——— .

- MULTI PORT INTERFACE PROCESS
-- GET_PARAMETERS

-- ABSTRACT:

This subroutine does initialization by using FORIN to
- to get arguments for PCM. The arguments are MACHINE_TYPE,
- NO_OF_PORTS and actual port_name.

~-- AUTHOR:

Systemg group, Automation Department, NSEB
-- MODIFICATION HISTORY:

-~ Original Version.

separate (MPIP)

procedure GET_PARAMETFRS is

begin

FORIN.GET_COMMAND( STR => ARGUMENT_STRING,
STR_LEN =) ARGUMENT_STRING_LENGTH);

FORIN.GET_PARAMETER(INSTR => ARGUMENT_STRING(1..ARGUMENT_STRING_LENGTH),
PARM  => MACHINE_TYPE,
PARM_LEN => MACHINE_TYPE_LENGTH);

MPIP_MAIL_BOX_NAME(4..5) := MACHINE_TYPE;

FORIN,GET_PARAMETER (INSTR => ARGUMENT_STRING(1..ARGUMENT_STRING_LENGTH),
PARM => TRACING_LOGIGCAL,
PARM_LEN => TRACING_LOGICAL_LEN);

TRACING_LOGICAL (TRACING_LOGICAL_LEN + 1.. TRACING_LOGICAL_LEN + 18 ) :=.
“ _MPIP$STRACE_ENABLE";

TRACING_LOGICAL_LEN := TRACING_LOGICAL_LEN + 18;

FORIN.GET_PARAMETER(INSTR => ARGUMENT_STRING(1,.ARGUMENT_STRING_LENGTH),
PARM => NO_OF_PORTS,



—-— 44
-- FACILITY:

-~ VAXSECS
- GET_POR

-- ABSTRACT:

228

II COMMUNICATION UTILITY
T_DATA

- This subroutine read data from the port. It handles all the
- protocol needed to communicate with the GEIC.

-~ AUTHOR:
— System
~- MODIFICATION HI

- 1/8/90

- 3/10/90
- 8/10/90

separate (MPIP.SUS

procedure GET_PORT_DATA(

HANNEL: STARLET.CHANNEL_TYPE;
: in out VCU_MSG_TYPE;
+ INTEGER := 2;

: in out VCU_STATUS_TYPE ) is

PORT_C|
MSG
TIMOUT
STATUS
ENGB
BYTE_BUFF

BYTE_ARRAY_BUFF
WORD_BIT_ARR
STAT

DSTAT

10sB

LOOP_COUNT
REMAINDER

*

Software, NSEB CIM.
STORY:

Revwritten version 1.2.

Modified byte by byte QIO with 50 byte chunk QIO to
read the port data.

Streamiined code to improve readability.

Modify to suit MPIP. L

ﬁodiFy so that we send data by channel type rather

than searching through the data structure for the port -
name! - o

PENDED_WAIT)

: character;

: SYSTEM.UNSIGNED_BYTE := 0;

: MSG_ARR_TYPE(1..INTRA_BLOCK_CNT):=(others => 0);

: SYSTEM.BIT_ARRAY_16;

¢ CONDITION_HANDLING.COND_VALUE_TYPE;

¢ VCU_STATUS_TYPE := NONE;

: STARLET.IOSB_TYPE;

: INTEGER := 0; -- number of loops to do

: INTEGER := 0; -- remainder no of bytes tq receive.
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NO_DATA_RECEIVED  : exception; -
BAD_MESSAGE ¢ exception; -~
BAD_MESSAGE_LENGTH : exception; =~

failure to receive ENQ.

1

failure to receive message data.

failure to receive length bytes.

begin

PUT_TRACE (“starting GET_PORT_DATA " & NAME);
STATUS := NONE;

MSG.MSG_LEN := O;

~- Wait for ENQ

loop
TASKING_SERVICES.TASK_QIOW
(STATUS => STAT,
CHAN => PORT_CHANNEL,
FUNC =)

SYSTEM. UNSIGNED_WORD (integer (STARLET.IO_READLBLK)+
integer (STARLET.IO_M_NOECHO)+
integer(STARLET.IO_M_NOFILTR)+
integer (STARLET.IO_M_TIMED)}),

I0SB => I0SB,

P1 => SYSTEM.TO_UNSIGNED_L.ONGWORD (ENQB’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD (1),

P3 => SYSTEM.UNSIGNED_LONGWORD (TIMOUT),

P4 => SYSTEM.TO_UNSIGNED_LONGWORD (P4MASK'ADDRESS)) ;

R
-

i% integer (I0SB.STATUS) = STARLET.SS_TIMEOUT then
~=- Timeout for ENQ. We exited with status = NO_DATA.

STATUS := NO_DATA;
raise NO_DATA_RECEIVED;

el1s8if not CONDITION_HANDLING.SUCCESS(STAT) then

-- Some other error condition in calling QI0. We exited with status = ERR
PUT_LOG("MPIP: GET_PORT_DATA: Receive ENQ failed, "&
“Error status is " &
CONDITION_HANDLING.COND_VALUE_TYPE’IMAGE (STAT) ).
STATUS := ERROR:;
raise NO_DATA_RECEIVED;

el1sif CONDITION_HANDLING.SUCCESS(STAT) then
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TASKING_SERVICES.TASK _QIOW
( STATUS => STAT,

CHAN => PORT_CHANNEL ,
FUNC => STARLET.IO_WRITELBLK,
I108B => I088B,
P1 => SYSTEM.TO_UNSIGNED_LONGWORD (EOT’ADDRESS
P2 => SYSTEM.UNSIGNED_LONGWORD(1));
exit;
else
PUT_LOG
("MPIP GET_PORT_DATA: Recsive Other than ENQ - discarded");
end if;
end if;

end Tloop;

-- We are ready to get the rest of the data. First we obtain the high
~- byte of the message length. k~

TASKING_SERVICES.TASK_QIOW ¢
(STATUS => STAT,
CHAN  => PORT.CHANNEL,
FUNG  => ]
SYSTEM. UNSIGNED_WORD (integer (STARLET. IO_READLBLK) +
integer (STARLET. I0_M_NOECHO)+
integer (STARLET.IO_M_NOFILTR)+

integer (STARLET.IO_M_TIMED)),
I0SB => IO0SB,

P1 =y SYSTEM.TO_UNSIGNED_LONGWORD (BYTE_BUFF *ADDRESS),
P2 => SYSTEM.UNSIGNED: LONGWORD (1),
-- intercharacter timeout = 3s
P3 => SYSTEM.UNSIGNED_LONGWORD(3),
P4 => SYSTEM.TO_UNSIGNED_LONGWORD (P4MASK’®ADDRESS));

if integer(I0SB.STATUS) = STARLET,SS_TIMEOUT then
STATUS := TIMEOUT;
raise BAD_MESSAGE_LENGTH,

elsif not CONDITION_HANDLING.SUCCESS(STAT) then
PUT_LOG("MPIP GET_PORT_DATA: Recieve High byts of length failed, “&
“Error status is “ &
CONDITION_HANDLING.COND_VALUE_TYPE®IMAGE (STAT) );
STATUS := ERROR;
raise BAD_MESSAGE_LENGTH;



-~ and now to get the low byte.
TASKING_SERVICES.TASK_QIOW
(STATUS => 8TAT,
CHAN => PORT_CHANNEL,
FUNC =>
SYSTEM.UNSIGNED_WORD (integer (STARLET.IO_READLBLK)+.
integer (STARLET.IO_M_NOECHO)+,
integer (STARLET.IO_M_NOFILTR)+

integer (STARLET.IO_M_TIMED)),
Ioss => I0SB,

P1 => SYSTEM.TO_UNSIGNED_LONGWORD (BYTE_BUFF’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD (1),

-~ intercharacter timeout = 3s

P3 => SYSTEM.UNSIGNED_LONGWORD(3),

P4 = SYSTEM.TO_UNSIGNED_LONGWORD (P4AMASK’ ADDRESS);

if integer(IOSB.STATUS) = STARLET.SS_TIMEOUT then
STATUS := TIMEOUT;
raise BAD_MESSAGE_LENGTH;

e1sif not CONDITION_HANDLING.SUCCESS(STAT) then
PUT_LOG(“MPIP GET_PORT_DATA: Recieve Low byte of length failed, "&
“Error status is " &
CONDITION_HANDLING.COND_VALUE_TYPE’IMAGE (STAT) );
STATUS := ERROR;
raise BAD_MESSAGE_LENGTH;

else

-- We have obtained the appropriate byte length. Now to convert it into
-~ an integer.

WORD_BIT_ARR(0..7) := SYSTEM.TO_BIT_ARRAY_8 (BYTE_BUFF):
MSG.MSG_LEN := INTEGER(SYSTEM.TO_UNSIGNED_WORD (WORD_BIT.ARR)):

-— PUT_TRACE ("VCU GET_PORT_DATA: MSG Recv len = " &

- integer’image (MSG.M3SG_LEN));
end if;

~- Now to get the message proper. In the code below, the data is obtained
~- in byte array of size INTRA_BLOCK_CNT.
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CURR_BYTE_POSITION ;= 1;

for I in 1..LOOP_COUNT loop
TASKING_SERVICES.TASK_QIOW

(STATUS  => STAT,

CHAN => PORT_CHANNEL,

FUNC =>

SYSTEM.UNSIGNED_WORD (integer (STARLET.IO_READLBLK)+

integer (STARLET.IO_M_NOECHO)+
integer (STARLET.IO_M_NOFILTR)+
integer (STARLET.IO_M_TIMED)),

I0SB => IO0SB,
P1 => SYSTEM.TO_UNSIGNED_LONGWORD(BYTE_ARRAY_BUFF'ADDRESS
P2 = SYSTEM.UNSIGNED_LONGWORD(INTRA_BLOCK_CN%),
-- intercharacter timeout = 5s
P3 => SYSTEM.UNSIGNED_LONGWORD(5),
P4 => SYSTEM.TO_UNSIGNED_LONGWORD (P4MASK’ ADDRESS));

if INTEGER(IOSB.STATUS) = STARLET.SS_TIMEOUT then
PUT_LOG("MPIP GET_PORT_DATA: Timeout at block" &
INTEGER'IMAGE(I) & " Msg Len:" &
INTEGER’ IMAGE (MSG.MSG_LEN) & " ***TIMEOUT*#¥%");
STATUS := TIMEQUT;
raise BAD_MESSAGE;

elsif not CONDITION_HANDLING.SQCCESS(STAT) then
PUT_LOG("MPIP GET_PORT_DATA: Recieve MESSAGE failed, "&
"Error status is " &
CONDITION_HANDLING.COND_VALUE_TYPE’IMAGE (STAT) );
STATUS := ERROR;
raise BAD_MESSAGE;

else

0K, now we transfer the data to the message buffer, update the byte
position, and send out an ACK.
Next, continue to Toop to get the next 50 byte array.

e

NEW_BYTE_POSITION := GURR_BYTE_POSITION + INTRA_BLOCK_GNT ;
MSG.MSG(CURR_BYTE_POSITION. .

NEW_BYTE_POSITION - 1 ) := BYTE_ARRAY_BUFF;
CURR_BYTE_POSITION := NEW_BYTE_POSITION ;

TASKING_SERVICES.TASK_QIOW
(STATUS => STAT,
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P1 => SYSTEM.TO_UNSIGNED_LONGWORD (ACK’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD(1));

end if;
end loop;

We now check whether we have anything else left to read.
If not we quited the procedure.

if REMAINDER = 0 then

STATUS := DONE; -~ ie finished receiving all the stuff.
else

TASKING_SERVICES.TASK_QIOW
(STATUS => 8TAT,
CHAN => PORT_CHANNEL,
FUNC =)

SYSTEM. UNSIGNED_WORD (integer (STARLET.IO_READLBLK)+
integer (STARLET.IO_M_NOECHO)+
integer (STARLET.IO_M_NOFILTR)+
integer (STARLET.IO_M_TIMED)),

I0SB => 1088,
P => SYSTEM.TO_UNSIGNED_LONGWORD(BYTE_ARRAY_BUF?'ADDRESS
P2 => SYSTEM.UNSIGNED_LONGWORD (REMAINDER),
~- intercharacter timeout = 5s .
P3 => SYSTEM.UNSIGNEQ_LONGWDRD(S),
P4 => SYSTEM.TO_UNSIGNED_LONGWORD (P4MASK®ADDRESS)) ;

if integer (I10SB.STATUS) = STARLET.S8S_TIMEOUT then
STATUS := TIMEOUT;
raise BAD_MESSAGE;

el1sif not CONDITION_HANDLING.SUCCESS(STAT) then
PUT_LOG("MPIP GET_PORT_DATA: Recieve MESSAGE failed, "&
“Error status is " &
CONDITION_HANDLING.COND_VALUE_TYPE'IMAGE(STAT) );
STATUS := ERROR;
raise BAD_MESSAGE;

else

OK, now we transfer the rest of the data to the message buffer,
and send an ACK.

MSG.MSG(CURR_BYTE_POSITION..



B, &
-- FACILITY:

- Vax Secs II ~ VSII

-~ ABSTRACT:

- The equipment id/XPC id received is unrecognized. We will

- send a S158 FO001 message back to the port for actions. Note

- that this is done by going through the PIP_MBX.

~~ AUTHOR:
- System Software, NSEB.

-~ MODIFICATION HISTORY:

- 17/1/90 - Changed the header such that the machine id. is 0

separate XMPIP.éUSPENDED_NAIT)

This is because the message is destined for XPC,

procedure ILLEGAL_ID_DETECTED( INCOMING MESSAGE : VCU_MSG_TYPE;

INDEX ¢ INTEGER ) is

OUTGOING_MSG : VCU_MSG_TYPE(50);
STATUS : VCU;STATUS_TYPE;

begin

REMOVE_ALL_ID(INDEX);

BUILD_HEADER ( MSG => OUTGOING_MSG,
APPL_ID =5 O,
PIP_ID  => MPIP_ID,
XPC_ID =3 PORT_DATA{INDEX).XPC_ID,
EQ_TYPE  => UNSIGNED_BYTE’VALUE(MACHINE_TYPE)
EQIDS = 0,
STREAM  => 153,
FUNCTN  => 1,

REPLY_FLAG => NO_REPLY,
DIRECTION_FLAG => VAX_TO_EQ,
SYSTEM_BYTE_1 => 0,
SYSTEM_BYTE_2 => 0,

?
r

235



loop

n

FORIN.GET_PARAMETER(INSTR =>
PARM  =>
PARM_LEN

end loop;

end GET_PARAMETERS;

ARGUMENT_STRING(1..ARGUMENT_STRING_LENGTH),
PORT_DATA(J) . PORT_NAME,
=> PORT_DATA(J).PORT_NAME_LEN );
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PUT_ITEM_FORMAT ( MSG => GUTGOING_MSG,
TYP => BINARY,
LEN => 14,
STATUS => STATUS ); -

OUTGOING_MSG.MSG(17..30) := INCOMING_MESSAGE.MSG(1..14);
OUTGOING_MSG.MSG_LEN := 30;
OUTGOING_MSG.POS := 30;
PUT_MBOX_DATA ( NAME => MPIP_MAIL_BOX_NAME,
MSG => OUTGOING_MSG,

STATUS => STATUS );

end ILLEGAL_ID_DETECTED;

P o

s - - -~ .
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-- FACILITY:

-- PORT_INTERFACE_PROCESS
- MBOX_IN_TASK

-- ABSTRACT:

- MBOX_IN -~ process messages from PCM.
- This task is nearly independent fror the other tasks. It
-- reads the majilbox, and process the messages accordingly.

237

- Most of the time, it will be forwarding the messages to the
- port. This task also sends message to the port on behalf of

- of PORT_IN.

-~ AUTHOR:

— System Software, NSEB Automat%on
~- MODIFICATION HISTORY:

- 05/02/90 Original Version.
separate (MPIP.SUSPENDED_WAIT)

task body MBOX_IN_TASK is

INCOMING_MESSAGE : VCU_MSG_TYPE(MSG_SIZE);

MSG_OUT_STATUS : VCU_STATUS_TYPE := NONE;

STATUS : VCU_STATUS_TYPE := NONE;

begin

loop
GET_MBOX_DATA ( NAME => MPIP_MAIL_BOX_NAME,

MSG => INCOMING_MESSAGE,
WAIT => TRUE,

STATUS  => GET_MBOX_STATUS );
if GET_MBOX_STATUS = DONE then “.:
‘PROCESS_APPL_“ESSAGE { INCOMING_MESSAGE => INCOMING_MESSAGE
end if;

end Toop;
end;

)i
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-= FACILITY:

- VAXSECS II COMMUNICATIONS UTILITY (VCU)
- PUT_PORT_DATA

-~ ABSTRACT:

- This procedure puts out message in the message buffer, and

- handles all port protocol with XPC. In case of any failure,
-~ the routine will do a resend up to a default of 3 times before
- (it exits. Returns a status of ERROR,DONE,TIMEQUT or.

- PORT_NOT_FOUND.

- DONE ~ normal complietion of PUT_PORT_DATA.
- PORT_NOT_FOUND
- TIMEOQUT

- ERROR

port name has-not been assigned a channsel.
timeout in receiving EOT or ACK.
undefined error in sending data to port.

~- AUTHOR:
- System Software, NSEB

~~ MODIFICATION HISTORY: 3 7

- 31/7/90 Modified code to put out. 50 bytes at a time to speed

uﬁ QI0, and reduces CPU usage compared to previous code

separate (MPIP.SUSPENDED_WAIT)

procedure PUT_PORT_DATA
( PORT_CHANNEL : STARLET.CHANNEL_TYPE;

MSG ¢ in out VCU_MSG_TYPE;

RESET_MSG : BOOLEAN := TRUE;

RETRY : INTEGER := 3;

TIMOUT : INTEGER := 8;

STATUS ¢ in out VCU_STATUS_TYPE) is
STAT : CONDITION_HANDLING.COND_VALUE_TYPE;
DSTAT : VCU_STATUS_TYPE;
I0sB : STARLET.IOSB_TYPE;
PORT_CUR_PTR : PORT_ACC_TYPE := PORT_HEAD_PTR;
EOTB : CHARACTER;
ACKB : CHARACTER;

MSGW : SYSTEM.UNSIGNED_WORD := O;



LOOP_COUNT : INTEGER := O;
REMAINDER : INTEGER := O;
PORT_NOT_FOUND : exception;
BAD_SEND : exception;
RETRY_SEND : exception;
begin

STATUS := NONE;

-- Send an ENQ to see if it RECEIVER will accept our ENQ. -

MAIN: Toop
begin

TASKING_SERVICES.TASK_QIOW

( STATUS
CHAN
FUNC
1038
P1
P2

-~ Must receive an EOT, if

=)
=>

STAT,

PORT_CHANNEL,

STARLET.IQ_WRITELBLK,

I0sB,

SYSTEM. TO_UNSIGNED_LONGWORD (ENQ’ ADDRESS),
SYSTEM.UNSIGNED_LONGNORD(1));

not then ERROR i
ENQ then CONTEHNTION
TIMEOUT then retry

=>
=>

-

STAT,
PORT_CHANNEL,

- ir
-—- ir
EOTB := * *;
TASKING_SERVICES.TASK_QIOW
( STATUS
CHAN
FUNG

=2

SYSTEM. UNSIGNED_WORD (integer (STARLET.IO_READLBLK)+

10SB
P1
P2
P3
P4

if EOTB = EOT then

=>

=>
=>

integer (STARLET.IO_M_NOECHO)+
integer (STARLET.IO_M_NOFILTR)+
integer (STARLET.IO_M_TIMED)),
1088,
SYSTEM. TO_UNSIGNED_LONGWORD (EOTB’'ADDRESS),
SYSTEM. UNSIGNED_LONGWORD (1),
SYSTEM.UNSIGNED_LONGWORD (TIMOUT),
SYSTEM. TO_UNSIGNED_LONGWORD (P4MASK’ ADDRESS)

-- We received ani EOT, therfore we can go ahead and send data

-- We first send the length of message (a'wgrd), by breaking up

239
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MSGW_BIT_ARRAY := SYSTEM.TO_BIT_-ARRAY_186 (MSGW):;

-~ We first send the Hi byte

TASKING_SERVICES.TASK_QIOW =T - -

{ STATUS .=> 8TAT,
CHAN - => PORT_CHANNEL, .
FUNC => STARLET.IO_WRITELBLK,
1088 => 1088,
P1 =>
SYSTEM. TO_UNSIGNED_LONGWORD (MSGW_BIT_ARRAY (8. .15) 'ADDRESS
P2 => SYSTEM.UNSIGNED_LONGWORD(1));

if not CONDITION_HANDLING.SUCCESS(STAT) then
PUT_LOG
("MPIP PUT_PORT_DATA: Unsuccessful send HI length byte,"
"Error status is " &
CdNDITION_HANDLING.COND_VALUE_TYPE'IMAGE(STAT) );
STATUS := ERROR;
raise RETRY_SEND;
end if;

-- Now to send the LO byte.
WG a2 "

TASKING_SERVICES.TASK_QIOW 3 -
( STATUS =) STAT, _ o

CHAN => PORT_CHANNEL,

FUNC => STARLET.IO_WRITELBLK,

I0SB => I08B,

P1 =>

SYSTEM. TO_UNSIGNED_LONGWORD (MSGW_BIT_ARRAY(0..7)’ADDRESS
P2 => 8YSTEM.UNSIGNED_LONGWORD(1));

if not CONDITION_HANDLING.SUCCESS(STAT) then
PUT_LOG
("MPIP PUT_PORT_DATA: Unsuccessful send LO length byte,"
h‘“Error status is " &
. =IééNDITION_HANDLING.COND_VALUE_TYPE’IMAGE(STAT) ):
STATUS := ERROR:
raise RETRY_SEND;
end if;

-~ Now to send the data in 50 byte chunks. There is no clear reason why
-~ wa should do this except it seems a nice round number!
-- First we find out how many of those- 50 bytes chunks we have, and also
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-~ other reasons, we do retries up to a specified time, and thén we exited
LOOP_COUNT := MSG.MSG_:LEN / INTRA_BLOCK_CNT;
REMAINDER := MSG.MSG_LEN mod INTRA_BLOCK_CNT;
CURR_BYTE_POSITION := 1;

for I in 1..LOOP_COUNT loop
TASKING_SERVICES.TASK_QIOW
(STATUS  => STAT,

CHAN => PORT_CHANNEL,
FUNC => STARLET.IO_WRITELBLK,
I0SB => 1088,
P1 => SYSTEM.TO_UNSIGNED_LONGWORD (
M3G.MSG (CURR_BYTE_POSITION)*ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD (INTRA_BLOCK_CNT));

CURR_BYTE_POSITION := CURR_BYTE_POSITION + INTRk_BLOCK_CNT;
if not CONDITION_HANDLING.SUCCESS(STAT) then

-- if we failed to send, we try again. o

PUTTLOG("ﬂPIP: PUT_PORT_DATA, Unsuccessful send, "&
;Erro;fgtaths is " &
CONDITION_HANDLING.COND_VALUE_TYPE’IMAGE(STAT) );

-~ STATUS := ERROR; B G
raise RETRY_SEND; '

e

end if: =-- unsuccessful send
end loocp; -~ of sending data

-~ Now we check for any remainder, if-any. If so, we will finish sending
~-- the remainder.

if REMAINDER /= O then
TASKING_SERVICES.TASK_QIOW
(STATUS => STAT,

CHAN => PORT_CHANNEL,

FUNC => STARLET.IO_WRITELBLK,

1088 => I0sB,

P => SYSTEM.TO_UNSIGNED_LONGWORD (
MSG.MSG(&URR_BYTE_POSITION)'ADDRESS),

P2 => SYSTEM.UNSIGNED_LONGWORD (REMAINDER)) ;"

if not CONDITION_HANDLING.SUCCESS(STAT) then
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~- We have

“"Error status is " &
CONDITION_HANDLING.COND_VALUE_TYPE’IMAGE (STAT) );
STATUS := ERROR;
raise RETRY_SEND;

end if; -- unsuccessful send

end if; =-- remainder.
send out the message successfully. Now to wait for an ACK.
ACKB := > ’;

TASKING_SERVICES.TASK_QIOW

(STATUS => STAT,

CHAN  => PORT_CHANNEL,

FUNC >

SYSTEM. UNSIGNED_WORD (integer (STARLET.IO_READLBLK)*

integer (STARLET.IO_M_NOECHO) +
integer (STARLET.IO_M_NOFILTR)+
integer (STARLET.IO_M_TIMED)),

1088 => IOSB,
P1 => SYSTEM.TO_UNSIGNED_LONGWORD (ACKB’ADDRESS),
P2 => SYSTEM.UNSIGNED_LONGWORD(1),
P3 => SYSTEM.UNSIGNED_LONGWORD (TIMOUT),
‘" pa => SYSTEM.TO_UNSIGNED_LONGWORD (P4MASK’ADDRESS)); *

if ACKB = ACK then

-~ We have received an ACK to our message, which means that
-- everything is OK, the GEIC has successfully obtained all the data.
~~ if Jogical is defined then MSG is dump out

STARLET.TRNLNM( STATUS => STAT, ;
TABNAM => “LNM$PROCESS_TABLE",
LOGNAM => “VCUSLOG_SEND_MSG");

if integer(STAT) = integer(STARLET.SS_NORMAL) then
PUT_LOG("MPIP: PUT_PORT_DATA,hﬁepd Message to PORT “
& UNSIGﬂEQ_HORU’IMAGE(PORT_CHANNEL) & " DU

R
-

DUMP_MESSAGE (MSG => MSG,
STATUS => DSTAT);
end if;

STATUS := DONE;
if RESET_MSG then
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exit;

el1sif integer(I0SB.STATUS) = STARLET.SS_TIMEOUT then

We timed out to receive an ACK.

STATUS := TIMEOUT;
raise RETRY_SEND;

‘elise

Hence, we will retry sending.

We did not receive an ACK but something elge! Hence, we will

retry sending.

STATUS := ERROR;
raise RETRY_SEND;
end if;

elsif EOTB = ENQ then

We have received an ENQ, which

we give way to him to send.

STATUS := CONTENTION;
exit; .

- b

means XPC is going to send. Therefore

elsif iptager(;OSB.STAIUS) = STARLET.SS_TIMEOUT then

We timeout waiting for an EOT,

STATUS := TIMEOUT;
raise RETRY_SEND;

el1se

Error, expected data received

STATUS := ERROR;

raise RETRY_SEND;

end if; .

exception
when RETRY_SEND =>

hence we will retry.

if RETRY_CNT = RETRY then

raise BAD_SEND;
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when others =) raise;

end;
end loop MAIN;

axception
when PORT_NOT_FOUND => null;
when BAD_SEND => null;
when others =)
PUT_LOG("MPIP: PUT_PORT_DATA, " & CURRENT_EXCEPTION.NAMEY; - -
raice;
end PUT_PORT_DATA;
pragma SUPPRESS_ALL;
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——
-~ FACILITY:

- PROCESS CONTROL MANAGER (PCM)
- SEND_MESSAGE

~- ABSTRACT:
- This subroutine sends data to mailbox by channel.

~-= AUTHOR:
- System Software, NSEB

~~- MODIFICATION HISTORY:

separate (MPIP.SUSPENDED_WAIT)

procedure SEND_MESSAGE( MSG : .in out VCU_MSG_TYPE; e -
~CHANNEL : in STARLET.CHANNEL_TYPE;
STATUS : in out VCU_STATUS_TYPE ) is

e e 1 -
MBOXP .t MBOX_ACC_TYPE := NULL; (| .

begin - "

STATUS := ERROR; -

MBOX_LOCATE ( CHANNEL ~ * => CHANNEL,
MBOX_POINTER => MBOXP,
STATUS => STATUS );

if STATUS = NOT_FOUND then

return;
else
PUT_MBOX_DATA( NAME => MBOXP.NAME.ALL,
MSG => MSG,
STATUS => STATUS );
end if;
exception

when others =>
raise;
end SEND_MESSAGE;
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