


DIAGNOSTICS 

1181ble B-9 (Cont.) NIE Commands 

Command 

SAVE 

UNSAVE 

SHOW COUNTERS 

SHOW MESSAGE 

SHOW NODES 

SUMMARY 

Description 

This command saves the contents of the node table. Both the PDP NIE and the 
VAX NIE save the contents internally, not to a disk file. 

Example: 

NIE> (A) ? SA V 

This command restores the contents of the node table from the internally saved 
table. 

Example: 

NIE> (A) ? UNS 

Types the contents of the host node DEUNA internal counters. The counters are 
described elsewhere in this manual (see <REFERENCE>(CX??» 

Example: 

NIE> (A) ? SH C 

Types the current message parameters for size, type, and copies. 

Example: 

NIE> (A) ? SH M 

Types the contents of the node table. 

Example: 

NIE> (A) ? SH N 

This command types the summary table. The NIE maintains the following 
infonnation about nodes to which it has sent messages: 

RECEIVES NOT COMPLETE 

LENGTH ERRORS 

BYTES COMPARED 

RECEIVES COMPLETE 

DATA COMPARE ERRORS 

BYTES TRANSFERRED 

BYTES COMPARED represents data minus the loop-server protocol overhead; 
therefore, it will be less than BYTES TRANSFERRED which represents data plus 
loop-server protocol overhead. 

Example: 

NIE> (A) ? SUMM 
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Table B-9 (Cont.) NIE Commands 

Command 

EXIT 

Description 

Returns control to the diagnostic supervisor (either VDS or DRS). The DRS 
RESTART and CONTINUE commands cannot be used if the EXIT command was 
used. 

U sed to leave the NIE. 

Example: 

NIE> (A) ? EXIT 
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B.ll ERRORS 

B.8.1 Error Messages 
Thle three levels of error messages that a diagnostic can issue are: general, basic, and extended. 

B.~~.I.1 General 
General error messages are always typed unless the IER flag (XXPD+) is set. The format is as follows: 

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:xxxxxx 

ERROR MESSAGE 

where: 

NAME 
TYPE 
NUMBER 
UNIT NUMBER 
TST NUMBER 
PC:xxxxxx 

B.8:.1.2 Basic 

= diagnostic name 
= error type (system fatal, device fatal, hard or soft) 
= error number 
= 0 through n (n is last unit in PTABLE; that is, device information table) 
= test and subtest where error occurred 
= address of error message call 

Basic error messages contain some additional information about the error. These are always typed unless the IER 
or IBR flag (XXPD+) is set. These messages are typed after the associated general error message. 

B.8:.1.3 Extended 
Extended error messages contain supplementary error information, such as register contents or good/bad data. 
These are always typed unless the IER, IBR, or IXR flag is set. These messages are typed after the associated 
general error message and any associated basic error messages. 

Examples: 

Lost packet error during LOOPPAIR testing: 

CVNIA HRD ERR 00028 ON UNIT 00 TST 001 SUB 000 PC:064442 

TI~IIEOUT OCCURRED - LOOP MESSAGE TYPE - RECEIVE ASSIST 

FA1[LING TARGET NODE ADDRESS: AA-00-03-00-00-00 

FA1[LING ASSIST NODE ADDRESS: AA-00-03-00-00-02 

Los.t packet error during PATTERN testing: 

CVNIA HRD ERR 00028 ON UNIT 00 TST 001 SUB 000 PC:63730 

TIMEOUT OCCURRED BEFORE LOOPBACK REPLY 
FAILING NODE ADDRESS: AA-00-03-00-00-00 
DATA PATTERN: ONES 
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H.8.2 Other Error Messages 

-----------------------------------------------------------------------------------
Error ~vlessage Description 

?ILL CMD·BAD SYNTAX A command with an illegal character was typed; retype the command. 

?INCO:MPLETE A required part of a command was omitted. 

?NUMIIER TOO BIG The numeric string value in the command line was larger than 65535 (177777 
octal). 

?BAD RADIX An 8 or 9 was typed when an octal string was expected. 

11.9 PDP-II FUNCTIONAL DIAGNOSTIC (ZQNA??) 
The Field Functional Diagnostic Program (ZQNA ??) tests the DELQA in Q-bus systems. It attempts to isolate 
faults to the following Field Replaceable Units (FRUs): 

DELQA or DEQNA only 

Cabinet kit 

Refer to the XXDP+ User Manual for further information. 

NOTE 
Early versions of ZQNA?? only work with 
the DEQNA. ZQNAI? is the first version to be 
compatible with both DEQNA and DELQA. 

B.9.1 ZQNA?? Environment 
Tests are executed under the supervision of the Diagnostic Runtime Services (XXDP+), and controlled by an 
operator from a console (hard copy or video). 

B.9.2 ZQNA?? Test Descriptions 
The setup tests are described below. 

Bask operation tests: 

1. Device self-test 

·2. Station address verification 

3. BD code verification 

Internal Extended Loopback Test 

4. Rx{fx descriptor mechanism verification 

5. Q-bus NXM test 

6. Q-bus DMA interface (transmit) test 

7. Q-bus DMA interface (receive) test 

8. Internal extended loopback path stuck-at test 

9. Extended memory test 
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Setup mode loopback tests 

10. Setup mode loopback test 

Internal loop back tests 

11. Ethernet Address recognition test 

12. Ethemet Address recognition mode test 

13. Overflow status check 

External loop back tests 

14. External lop back path verification test 

15. Carrier bit test 

16. Sanity timer test 

B.9.3 ZQNA?? Error Reports 
A diagnostic can issue general and specific types of error messages. 

General error messages are always printed unless the IBE and/or IER flag is set. The information shown is: 

NAME = Diagnostic name 

ER_ TYPE = Error type (all errors are hard errors) 

ER_NO = Error number 

TEST_NO = Test and subtest where error occurred 

PC __ ADDR = Program counter contents. 

General error messages may include two sublevels: 

Basic error messages are printed after the associated general error message, and contain some additional 
information about the error. They are always printed unless one or more DRS error flags (IBE, IXE, IER) 
are set. 

Extended error messages are printed after the associated general error message and any associated basic 
error messages. Extended error messages contain additional error information, such as register contents or 
good/bad data. They are always printed unless either the IXE or IER flag (or both) is set. The format of a 
typical extended error message is shown in Figure B-2. 

Specific error messages are defined as needed. The following are possible error messages. 

Device fatal error messages: 

CSR REGISTER FAILED TO RESPOND 

NO INTERRUPT FROM DELQA 

Return status messages: 

TRANSMIT STATUS ERROR 

RE~CEIVE STATUS ERROR 

CSR STATUS ERROR 
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B.I0 l\1ICROVAX DIAGNOSTIC MONITOR (MDM) 
MDM diagnostics are based on a functional testing approach where the objective is to gain the maximum 
coverage and to isolate DELQA faults down to the Field Replaceable Unit (FRU). 

The recommended test strategy for identifying Field Replaceable Units (FRUs) that are causing a fault is as 
follows. 

1. Check the MDM configuration listing for the correct DELQA details. 

2. Run the Verify tests (FUNCTIONAL and EXERCISER) to check DELQA functions. 

3. Run the Field Service Functional tests and the utility tests if yet more advanced and detailed fault-finding is 
essential to identify a faulty FRU. 

B.I0.1 MDM Environment 
MDM test commands require loopback connectors in the following cases. 

Tests in functional mode and exerciser mode, including TEST CABLES (Utility 1) require one of: 

Bulkhead loopback connector (order number 12-22196-02) 

Loopback connector attached to the DELQA board (order number 70-21489-01) 

Cable and Ethernet transceiver to provide externalloopback. 

TESTLOOP (Utility 2) and ECHOSERVER (Utility 3) enable two MicroVAX systems to send packets to 
each other. 

The Verify tests (FUNCTIONAL and EXERCISER) do not require any loopback connections. 

The operator is prompted whenever a loop back cable/connector is required. 

B.I0.2 r~DM Service Test Descriptions 
B.I0.2.1 Verify Mode Tests 
MDM Verify mode is designed for use by untrained personnel. It prohibits operator intervention during testing. 

The sequence of te-sts is as follows. 
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TESTI 

TEST2 

TEST3 

TEST4 

TESTS 

TEST6 

TEST' 

Initialize controller Test bulkhead assembly fuse 

(If Normal mode) Invoke self-test 

Possible failure: nonexistent memory interrupt (NXM) 

Send several setup packets 

Test BDL handling 

Test interrupt ability 

Test DMA 

Loop packets in internal loopback mode 

Test address decoding logic 

Loop packets back in internal extended loopback mode with different data types (zeros, ones, 
alternating, CCITT, and so on) 

Test internal RAM Tests long packet logic 

Loop packets in internal extended loopback mode 

Use chained descriptors and multiple buffers 

The device is placed in different station address filtering modes and packets are looped through 
using internal loopback. Depending upon the mode and the station address, the packet mayor 
may not be received. 

Test promiscuous filtering 

Test multicast filtering 

Test normal filtering 

(Normal mode only) Verify the operation of Extended setup packet by looping several back 
through the DELQA. 

Verify correct processing of the MOP element blocks 

B.I0.2.2 Field Service Functional Tests 
Field service tests are designed for operators experienced in the testing and debugging of DIGITAL equipment. 
The operator may be asked to make minor physical alterations, including mounting an external loop back 
connector. 

This diagnosti<: has one field service test, FIELD_TEST, which uses external loopback to test the bulkhead 
loopback conm~ctor or the DELQA-cable-transceiver loop. (Internal loop back is tested in the MODE routines.) 

TESTI Send packets using external loop back mode 

B.I0,,2.3 Field Service Exerciser 
The exerciser is designed to stress the MicroVAX system, creating a simulation of normal system operation. By 
executing several exercisers together, on the same MicroVAX system, it is expected that any marginality in the 
system design and operation can be isolated and corrected. The EXERCISER does not require the operator to 
modify the system. 

TESTI Performs the setup test 

Intemlal loopback test 

Intenlal extended loopback test 
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Allocate and deallocate buffers 

8.10.3 l\fDM Utmties 
The utilities are designed for the sophisticated troubleshooter, who needs to configure the system for specific 
tests. The~se utilities, using already verified circuits, produce test scaffolds to track down failures in the back 
panel, cables, or the terminals attached to the DELQA. 

Utility 1 

Utility 2 

Utility 3 

Utility 4 

TESTCABLES 

Repeatedly prompts the user to connect a loop back connector/cable at any point in the 
communications path in order to isolate an error to a particular segment. 

TESTLOOP 

Sends packets to an echo server and expects to receive those packets, error free, back over 
the Ethernet. 

ECHOSERVER 

Acts as an echo server for the TESTLOOP utility. 

NIE 
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B.lll DEC/XU EXERCISER 
The DEC/Xll Exerciser exercises one DELQA at maximum activity rates. It transmits and receives random­
length packets (using either 18- or 22-bit physical address space). The DELQA transmits and receives the same 
packet. 

One pass of the exerciser consists of 1000 iterations of transmitting a packet, receiving a packet, and comparing 
the contents of the transmit packet to the receive packet. Packet length is random for each iteration. The transmit 
and receive status words and CSR status are all checked for correct contents. 

The DELQA is dropped from further testing if any of the following occurs. 

The DELQA does not reset properly. 

The CSR and/or the receive and/or transmit status word(s) are in error. 

A hard error occurs. 

A transmit and/or receive interrupt is not generated. 

The transceiver is disconnected while in extemalloopback mode. 

Intemal extended loopback mode is the default mode of operation. 

You must set the sanity timer switches S4 to enable the timer before executing the sanity timer test. When sanity 
timer testing is complete, restore the switches to the positions they occupied before the test. 

B.l1.1 Environment 
It is assumed that, prior to running this exerciser, both the DELQA citizenship (CQ) test and field functional test 
have: been successfully run. The default parameters are: 

Devilce address: 17774440 

Interrupt Vector: 700 

BR level: 4 

Number of devices: 

The hardware switch settings are: 

:Mode switch S3: OPEN to enable DEQNA-Iock mode 

Option switch S4: OPEN to enable the sanity timer at power up. 

To nm the exerciser in external loopback, the DELQA under test must be connected to the transceiver, or the 
external loopback connector must be connected. 

The options for Software Register 1 (SR 1) bits 0 and 1 are described in Table B-7. 
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Table B-10 DELQA DEC/XII Exerciser Software Register Bits 

BIT 1 BIT 0 

Bit Value Description 

·0 o Exerciser runs in internal extended loopback mode (default). The transceiver is not 
needed. 

o Exerciser runs in external loop back mode. The transceiver or external loop back 
connector is required. 

o Print error messages. 

Do not print error messages. 

B.11.2 Command Descriptions 
To set externalloopback mode, type the following commands: 

MOD QNAAO 16 <RETURN> 

1 <RETURN> 

To test a DELQA in the second slot (address 17774460), type the following commands after the exerciser has 
been loade:d: 

MDD QNAAO 6 <RETURN> 

174460 <LINE FEED> 

704 <RETURN> 

For additional infomlation, refer to the DEC/Xll User Manual 
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APPENDIX C 
PROGRAMMING EXAMPLES FOR PDP-II SYSTEMS 

This appendix contains programming examples written in MACRO-II for the DELQA. They are presented only 
as a general guide for the prospective user, and not as the best or only method of driving the DELQA. These 
programs are not guaranteed or supported by Digital Equipment Corporation. 

Programnring examples are provided for the following. 

1. Data definitions 

2. Resetting the DELQA 

3. Contiguring the DELQA 

4. A simple interrupt handler 

5. Data transmission 

6. Data reception 

7. Executing on-board diagnostics 

C.I DATA DEF][NITIONS 
The following data definitions are used throughout the sample programs. Note that all numbers are octal unless 
otherwise: specified. 
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Table e-l Data Definitions for Sample Programs 

bitlS 100000 

bitl4 040000 

bitl3 = 020000 

bitl2 = 010000 

!bit II 004000 

bitl0 002000 

bit09 = 001000 

bitOS 000400 

bit07 000200 

bit06 000100 

bitOS 000040 

bit04 000020 

bit03 000010 

bit02 000004 

bitOl 000002 

bitOO 000001 

The following sample programs refer to a DELQA installed at I/O page base address 17774440, and the following 
definitions of I/O port registers apply throughout: 

lqarll: .word 174444 Rx BDL low-order address bits 
lqarlh: .word 174446 Rx BDL high-order address bits 
lqatll: .word 174450 Tx BDL low-order address bits 
lqatlh: .word 174452 Tx BDL high-order address bits 
lqavar: .word 174454 Vector Address Register 
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VAR bit definitions 

Mode Select 
Option Switch 

ms 
os 
rs 
s3 
s2 
sl 

bit15 
bit14 
bit13 
bit12 
bitll 
bitl0 

Request to execute self-test 

Self-test status 

lqacsr: . word 174456 Control and Status Register 

CSR bit definitions 

ri bit15 Receive Interrupt 
el bit09 External Loopback 
il bit08 Internal Loopback 
xi bit07 Transmit Interrupt 
ie bit06 Interrupt Enable 
sr bitOl Software Reset 
re bitOO Receiver Enable 

The following define the octal offsets and bit values of individual fields of a buffer descriptor: 

; Flag word. Note : This fi81d is reserved ] 

bflw o 

; Address descriptor bits .. 

bdes 2 
h bit06 High byte only beginning 
1 bit07 Low byte only termination 
s bit12 indicates that this is a ... 

.. . Setup packet 
e bit13 End of message 
c bit14 Chain address 
v bit15 Valid bit 
invalid 0 descriptor is not Valid 

; 6 High Order buffer address bits. 

bpah 2 

; 16 Low Order buffer address bits. 

bpa.d 4 

; Twos complement of buffer size in words. 

bsiz 6 

; Status word #1. 

unused status word 
bswl 
unused 
lastok 

10 
100000 
o this descriptor contains the last ... 

... or only segment of a packet ... 

.. . with no errors. 

Bits defined for Receive status word #1 

esetup 

rblh 

bit13 ; indicates a looped back Setup or ... 
; ... Externa.l Loopback packet 

bit08!bit09!bit10; high order 3 bits of ... 
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... receive byte length of packet 

Status word ~2. 

bsw2 12 

; Bits defined for Receive status word #2 

rbll 377 low order 8 bits of receive ... 
... byte length of packet 
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C.2 RESETTING THE DELQA 
The DELQA undergoes a software reset when CSR bit 1 is cleared from 1 to O. 

*--------------------------------------------------------------* 

* 
* 

; * 
A routine to Software Reset the DELQA. 

* 
* 
* 

*--------------------------------------------------------------* 

lqares: bis 
bic 
rts 

:~sr, @lqacsr 
:~sr, @lqacsr 
pc 

set SR in CSR 
clear SR to generate sw reset 
return to caller 
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C.3 CONFIGURING THE DELQA 
The DELQA may be configured using SETUP packets for various modes of reception of Ethernet packets. The 
following routines demonstrate a method of assembling, transmitting and receiving a SETUP packet. 

*----_._--------------------------------------------------------* 
; * * 
; * Routine to enable the DELQA to accept any legal packet * 
; * from the Ethernet whose destination address is in the * 
; * following list. * 
; * All address digits are octal. * 
; * * 
; * 100-001-002-003-004-005 physical address #1 * 
; * 100-002-002-003-004-005 physical address #2 * 
; * 101-001-002-003-004-005 multicast address #1 * 
; * 101-002-002-003-004-005 multicast address #2 * 
; * 377-377-377-377-377-377 broadcast address * 

* * 
*---------------------------------------------------------------* 

setupa: mov itstpads,r1 r1 addr of SETUP addr list 
mov #nstpad,r2 r2 '= number of addrs in list 
clr 1:'3 r3 '= SETUP control byte 
=jsr pc,lqastp assemble, transmit, receive ... 

... the SETUP packet 
rts pc return to caller 

Table of Ethernet addresses. 

stpads: . byte 
.byte 
.byte 
.byte 
.byte 

nstpad 

100,001,002,003,004,005 
100,002,002,003,004,005 
101,001,002,003,004,005 
101,002,002,003,004,005 
377,377,377,377,377,377 
<.-stpads>/6 
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*--------------------------------------------------------------* 
; * * 

* Subprogram : LQASTP * 
; * * 

* This subprogram generates and transmits a SETUP packet to * 
* the DELQA using a list of addresses (physical, multicast, * 
* broadcast) supplied by the caller. The caller may also * 
* specify control information concerning device filtering * 
* modes (e.g. all multicast, promiscuous) and Sanity Timer * 
* timeout values. * 

; * * 
* Note that if the caller specifies less than 14 Ethernet * 
* addresses, this code pads the Setup packet with duplicate * 
* addresses until there are 14 addresses in the packet. * 

; * * 
* Parameters : * 

; * 
; * R1 
; * R2 
; * R3 
; * 

* 
* 
* 

; * 
; * 

* 
* 

<--
<--
<-,-

table of 6 byte filter addresses. 
number of addresses in table. 
control byte value defined as follows 

* 
* 
* 
* 
* 

bit #0 - Enable[1]/Disable[0] All Multicast Mode. * 
bit #1 - Enable[1]/Disaple[0] Promiscuous Mode. * 
bits #2-3 - Specify which of the three DELQA LEOs to * 

switch off. * 
bits #4-6 - Specify factor of 4 times 1/4 second for * 

Sanity Timer timeout value. * 
* 

*-_._-----------------------------------------------------------* 
lqastp: mov 

mov 
mov 
mov 
mov 

rl,-(sp) 
r2,-(sp) 
r3,-(sp) 
r4,-(sp) 
rS,-(sp) 

mov rl,stplst 

10$: 

20$: 

30$: 

40$: 

mov r3,ctlbyt 
mov r2,numsad 
mov #stpkt,r3 
mov #2,rO 

mov 

mov 
clrb 

mov 

movb 
dec 
ble 
add 
sob 

mov 
inc: 
mov 
sob 

#6,rS 

rl,adrbyt 
(r3) + 

#7,r4 

(r1), (r3) + 
r2 
40$ 
#6,r1 
r4,30$ 

adrbyt,r1 
r1 
numsad,r2 
rS,20$ 

Zero the unused bytes from 

save registers 

save addr of callers addr table 
save control byte 
save number of addrs in table 
R3 .- start of setup packet 
FOR 2 addr blocks in setup pkt DO 

FOR 6 bytes in each address DO 
BEGIN 
save addr byte pointer 
zero first byte in column 

FOR 7 addrs in each block DO 
BEGIN 
get next addr byte from tbl 
decrement address count 
IF NOT end of table THEN 

skip to next addr in table 
END [ for ] 

restore addr table pointer 
skip to next addr byte in tbl 
restore addr table entry count 
END [ for ] 

<1> offset 160 to 177 octal 
<2> offset 60 to 77 octal. 
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mov #stpkt+60,r4 r4 := addr of 1st unused area 
mov #10,r3 FOR x = 1 to 10 (octal) words DO 

BEGIN 
70$: mov #0,100(r4) word[160+x] .= ° clr (r4)+ word[60+x] .= ° sob r3,70$ END [ for ] 

Insert the next 7 addresses at offset 100 (octal) into packet. 

mov 
mov 
sub 
ble 
add 

90$: mov 
sob 

mov 

#stpkt+100,r3 
stplst,rl 
#7,r2 
90$ 
#7*6,rl 
r2,numsad 
rO,lO$ 

ctlbyt,rO 

r3 := addr of second addr block 
goto start of callers addr tbl 
IF > 7 addrs in table THEN DO 

jump to the 8th addr in table 
remember number of addrs left 

END [ for ] 

restore control byte 

The byte length seen by the DELQA must be 200 (octal) 
plus the 7-bit control information. 

add 
mov 
ash 

#200,rO 
rO,r4 
#-1,r4 

rO := effective SETUP pkt length 
save byte count 
divide by 2 for word count 

Two cases arise here 

<1> Even byte length SETUP packet. 
Use address descriptor flags V(valid), E(end of message) 
and S (setup) . 

<2> Odd byte length SETUP packet. 
Use V,E and S and also L(low byte only termination). 

NOTE In the case of Setup packets, the Address Descriptor 
bits Hand L are not used to determine the transmit 
buffer alignment as they are with other packets. Instead 
the Hand L bits are used solely to calculate the 
logical length of the Setup packet for the purpose of 
determining the control information from the packet 
length modulo 200 octal. 

mov #v!e!s,sttxdl+bdes ; assume an even length packet 
bit #l,rO IF odd length setup pkt THEN DO 
beq 95$ BEGIN 
inc r4 incrmt word count for odd byte 
bis #l,sttxdl+bdes set addr descriptor L bit 

END 

95$: neg r4 get 2s complement word count 
mov r4,sttxdl+bsiz save it in TxBDL field 

bic #ie,@lqacsr disable interrupts via CSR IE 

Validate the Receive and Transmit buffer descriptor lists. 

mov #strxdl,@lqarll write Rx BDL addr to the DELQA 
clr @lqarlh and validate it 
mov #sttxdl,@lqatll write Tx BDL addr to the DELQA 
clr @lqatlh validate it, start transmission 

jsr pc,wtrixi Wait for XI and RI to be ... 
. . . asserted in CSR 
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RI and XI must be reset to '0' by writing '1' to them. 

bis #ri!xi,@lqacsr; reset XI and RI to '0' in CSR 

Verify that there were no transmit errors. 

mov sttxdl+bsw1,r1; r1 := transmit status word 1 
bic #AC<bit15!bit14> ; zero all except LASTNOT ... 

. .. and ERROR/USED 
cmp #lastok,r1 IF NOT transmit error THEN DO 
beq 100$ check for receive error 

Transmit error handling code should be placed here. 

br endstp quit 

Verify that there were no receive errors. 

100$: mov 
bic 

strxdl+bsw1,r1 ; r1 := receive status word 1 
#AC<bit15!bit14> ; zero all except LASTNOT ... 

cmp 
beq 

#lastok,:r1 
endstp 

... and ERROR/USED 
IF NOT receive error THEN DO 

quit 

Receive error handling code should be placed here. 

endstp: mov (sp)+,r5 
mov (sp)+,r4 
mov (sp)+,r3 
mov ([3p) +, r2 
mov (sp)+,r1 

rts pc 

Define Buffer Descriptor Lists. 

Transmit Buffer Descriptor List. 

sttxdl: .word unused 
.word 
.word st~pkt 

.word 

.word unused 

.word unused 

restore callers registers 

return to caller 

flag word 
reserved for addr descrptr bits 
addr of assembled SETUP packet 
reserved for packet length 
status word #1 
status word #2 

Follow with an invalid descriptor. 

.word 

.word 

.word 

unused 
invalid 
0,0 

Receive Buffer Descriptor List. 

strxdl.: .word unused 
.word v 
.word recbuf 
.word -rcbfln/2 
.word unused 
.word unused 

flag word' 
INVALID descriptor 
dummy buffer addr and word count 

fl.ag word 
this descriptor is VALID 
addr of SETUP packet Rx buffer 
2s comp of Rx buffer word length 
status word #1 
status word #2 

Follow with an invalid descriptor. 

.word 

.word 
unused 
invalid 

flag word 
this descriptor is INVALID 
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.word 0,0 ; dummy buffer addr and word count 

Reserve storage for the assembled SETUP packet . 

stpkt: . blkb 377 

.even 

Reserve storage for the Receive buffer. 

recbuf: . blkb 
rcbfln 

.even 

377 
.-recbuf 

Temporary work storage. 

ctlbyt: . word 
numsad: .word 
adrbyt: . word 

stplst: . word 

SETUP control byte 
# entries in callers addr table 
addr of current addr byte in ... 
... callers address table 
address of callers address table 
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*------------_._------------------------------------------------* 
* 
* Subprogram WTRIXI 

* 
* This subprogram waits for RI and XI to be asserted in 
* the CSR. 

* 

* 
* 
* 
* 
* 
* 

*----_._--------------------------------------------------------* 
wtrixi: mov r1,-(sp) ; save r1 

Wait for RI and XI to be set. Note that a real application 
program would need a timeout check. 

REPEAT 
10$: mov @lqacsr,r1 r1 .- (CSR) 

bic #AC<ri!xi>,r1 zero all bits except RI 
cmp #ri!xi,r1 
bne 10$ UNTIL RI and XI are set to 
mov (sp)+,r1 restore r1 
rts pc return to caller 

c-u 
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C.4 A SIMPLE INTERRUPT HANDLER 

*---------------------------------------------------------------* 
; * 
; * 

* 
; * 
; * 

* 

Subprogram LQAINT 

This subprogram handles DELQA Transmit and Receive 
interrupts_ 

* 
* 
* 
* 
* 
* 

*--------------------------------------------------------------* 

lqaint: mov rl,-(sp) save work register 
bit #xi,@lqacsr IF XI is not set to ' l' THEN DO 
beq ck.rxi go check for Rx Interrupt 

ELSE DO 
movb #l,txdone set TXDONE flag 

Reset XI to '0' by writing a '1' to it. 
Must be careful to avoid accidentally resetting RI also. 

mov @lqacsr,rl rl '= (CSR) 
bic #ri,rl RI .- a to avoid writing ... 

... ' l' to it 
mov rl,@lqacsr reset XI to ' 0' by writing ... 

'1 ' to it 

ck.rxi: bit #ri,@lqacsr IF RI is not set to '1 ' THEN DO 
beq endint return 

ELSE DO 
movb #l,rxdone set RXDONE flag 

Reset RI to '0' by writing a '1' to it. 
Must be careful to avoid accidentally resetting XI also. 

mov 
bic 

mov 

endint: mov 
('ti 

txdone: .byte 
rxclone: .byte 

@lqacsr,rl 
#xi,rl 

rl,@lqacsr 

(sp)+,rl 

rl := (CSR) 
XI := 0 to avoid writing ... 
... '1' to it 
reset RI to '0' by writing ... 
... '1' to it 
restore rl 

return to caller 

storage for interrupt flag byte 
storage for interrupt flag byte 

C-12 



PROGRAMMING EXAMPLES FOR PDP-ll SYSTEMS 

c.s DATA TRANSMISSION 
The steps required to initiate a transmission are: 

Write the 16 LOW-order bits of the Transmit BDL address to the I/O page low-order Tx BDL register. 

Write the 6 HIGH-order bits of the Transmit BDL address to the I/O page high-order Tx BDL register. 

The completion of the transmission may be detected in one of two ways: 

Polling the XI bit in the CSR with DELQA interrupts disabled. 

Enabling the DELQA to interrupt the host when" transmission is complete. 

*--------------------------------------------------------------* 
; * 
; * 
; * 

* 

Routine to transmit a packet and poll the CSR to 
detect t:ransmission completion. 

* 
* 
* 
* 

*--------------------------------------------------------------* 
txpkt1: bic ~Fie!el, @lqacsr disable DELQA interrupts ... 

... and loopback modes 
bis fFil, @lqacsr disable Internal Loopback 
mov 4Ftx.bdl, @lqatll write addr of Tx BDL to DELQA 
clr ~!lqatlh start the transmission 

Wait for XI to be set. Note that a real application program 
would need a timeout check. 

10$: bit 
beq 

4Fxi, @lqacsr 
10$ 

REPEAT 
test XI bit in CSR 

UNTIL XI = '1' 

Reset XI to '0' by writing a '1' to it. 
Must be careful to avoid accidentally resetting RI also. 

mov (Hqacsr, r1 r1 .= (CSR) 
bic 4Fri,r1 RI .- ' 0' to avoid writing ... 

... a ' l' to it 
mov r1,@lqacsr reset XI to ' 0' by writing ... 

... a ' l' to it 

Check the transmit status to verify that no transmit errors have 
occurred. 

mov 
bic 

cmp 
beq 

t:x. bdl+bswl, rl 
#AC<bit15!bit14> 

lHastok, rl 
20$ 

r1 := transmit" status word 1 
zero all except LASTNOT ... 
... and ERROR/USED 
IF NOT transmit error THEN DO 

continue 
ELSE DO 

Error handling code should be placed here. 

20$: rts pc 

; Transmit Buffer Descriptor List. 

tx.bdl: .word unused 
.word v!e 
.word t:x. buf 
.word --tx .len/2 
.word unused 
.word unused 

; return to caller 

flag word 
Valid desc and End of Msg 
address of transmit buffer 
2s comp buffer word length 
status word #1 
status word #2 
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Follow with an invalid descriptor. 

.word 

.word 

.word 

unused 
invalid 
0,0 

flag word 
this descriptor is INVALID 
dummy buffer address, length 

Reserve storage for maximum length transmit buffer. 

tx.buf: .blkb 
tx.len 

1514 . 
. -tx.buf 

1514 (Decimal) bytes 
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*-----_._-------------------------------------------------------* 
; * 

* Routine to transmit a packet and wait for the DELQA to 
* interrupt the host to signify that the transmission is 
* complete. 

* 

* 
* 
* 
* 
* *--------------------------------------------------------------* 

txpkt2: 
lqavec 
pri07 

bic 

bis 

400 
340 

#ie!el,@lqacsr 

#il,@lqacsr 

DELQA host interr~pt vector 
Processor Status of ... 
... interrupt handler - IPL = 7 
disable DELQA interrupts ... 
... and External Loopback 
disable Internal and 
... Internal Extended Loopback 

We must write the address of the DELQA interrupt vector to the 
VAR without altering the Mode Select bit (bit15) in that 
register. 

mov 
bic 
bis 
mov 

mov 

mov 

cl.rb 
bis 
mov 
clr 

@lqavar,r1 
#AC<ms>,r1 
#.Lqavec,r1 
rl,@lqavar 

#lqaint,lqavec 

#pri07,lqavec+2 

txdone 
#:Le,@lqacsr 
#1:x.bdl, @lqatll 
@lqatlh 

r1 := (VAR) 
zero all except MS (bit 15) 
OR in addr of interrupt vector 
and write it back to the VAR 

load interrupt vector with ... 
... address of interrupt handler 
establish IPL of handler = 7 

init TXDONE interrupt flag 
enable DELQA interrupts 
write addr of Tx BDL to DELQA 
start the transmission 

Wait for the interrupt flag TXDONE to be set to '1' to signify 
completion of transmission. Note that a real application program 
would need a timeout check. 

10$: tstb 
beq 

txdone 
10$ 

REPEAT 
test TXDONE flag 

UNTIL TXDONE is set to '1' 

Check the transmit status to verify that no transmit errors have 
occurred. 

mov 
bic 

cmp 
beq 

tx.bdl+bsw1,r1 
#"C<bit15lbit14> 

#lastok,r1 
20$ 

r1 := transmit status word 1 
zero all except LASTNOT ... 
... and ERROR/USED 
IF NOT transmit error THEN DO 

continue 
ELSE DO 

Error handling code should be placed here. 

20$: rts pc 

; Transmit Buffer Descriptor List. 

tx.bdl: .word unused 
.word v!e 
.word tx.buf 
.word -t.x.len/2 
.word unused 

return to caller 

flag word 
Valid desc and End of Msg 
address of transmit buffer 
2s comp buffer word length 
status word #1 
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.word unused ; status word #2 

Follow with an invalid descriptor . 

. word 

.word 

.word 

unused 
invalid 
0,0 

flag word 
this descriptor is INVALID 
dummy buffer address, length 

Reserve storage for maximum length transmit buffer. 

tx. buf:: . blkb 
tx.len 

1514 . 
. -tx.buf 

; 1514 (Decimal) bytes 
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C.6 DATA RECE1PTION 
The steps required to initiate a reception are: 

Set RE to 1 in CSR. This is not necessary if the DELQA is receiving a packet which was looped by Internal, 
External, Internal Extended, or Setup loopback modes. 

Write the 16 LOW-order bits of the Receive BDL address to the I/O page low-order Rx BDL register. 

Write the 6 HIGH-order bits of the Receive BDL address to the I/O page high-order Rx BDL register. 

The completion of the reception may be detected in one of two ways. 

Polling the RI bit in the CSR with DELQA interrupts disabled. 

Enabling the DELQA to interrupt the host when reception is complete. 

*--------------------------------------------------------------* 
; * 

* Routine to wait for a packet from the Ethernet. 
* Polling is used to determine when a packet has been 
* received. 

; * 

* 
* 
* 
* 
* 

*--------------------------------------------------------------* 
rxpkt1: bic 

bis 

mov 
clr 

#ie!el,@lqacsr 

#il!re,@lqacsr 

4trx .bdl, @lqarll 
(Hqarlh 

disable DELQA interrupts ... 
... and loopback modes 
disable Internal Loopback ... 
... and enable receiver 
write addr of Rx EDL to DELQA 
i0itiate a packet reception 

Wait for RI to be set. Note that a real application program 
would need a timeout check. 

10$: bit 
beq 

#ri,@lqacsr 
10$ 

REPEAT 
test RI bit in CSR 

UNTIL RI = '1' 

Reset RI to '0' by writing a '1' to it. 
Must be careful to avoid accidentally resett~ng XI also. 

mov @lqacsr,r1 r1 .= (CSR) 
bic #xi,r1 XI .- ' 0' to avoid writing ... 

... a ' l' to it 
mov r1,@lqacsr reset RI to ' 0' by writing ... 

... a ' l' to it 

Check the receive status to verify that no receive errors have 
occurred. 

mov 
bic 

cmp 
beq 

rx.bdl+bsw1,r1 
#"'C<bit15!bit14> 

#lastok,r1 
20$ 

r1 := receive status word 1 
zero all except LASTNOT ... 
... and ERROR/USED 
IF NOT receive error THEN DO 

continue 
ELSE DO 

Error handling code should be placed here. 

20$: 

Calculate length in bytes of received packet. 
NOTE : This assumes that the packet received is NOT a loopback 

packet. Therefore, the receive length as determined from 

C-17 



PROGRAMMING EXAMPLES FOR PDP·ll SYSTEMS 

the receive status words is 60 decimal less than the 
actual packet length. 
Additional code is required to handle the loopback cases. 

mov rx.bdl+bsw1,r1 
bic #I\C<rblh>,r1 
mov rx.bdl+bsw2,r2 
bic #I\C<rbll>,r2 
add r1,r2 
add #60.,r2 

rts pc 

Receive Buffer Descriptor List. 

rx.bdl: .word unused 
.word v 
.word rx.buf 
.word -rx.len/2 
.word unused 
.word unused 

Follow with an invalid descriptor. 

.word 

.word 

.word 

unused 
invalid 
0,0 

r1 .- receive status word 1 
zero all bits except RBLH 
r2 '= receive status word 2 
zero all bits except RBLL 
r2 := pkt length - 60 decimal 
r2 .= correct packet length 

return to caller 

flag word 
Valid descriptor 
address of receive buffer 
2s camp word length of buffer 
status word #1 
status word #2 

flag word 
this descriptor is INVALID 
dummy buffer address, length 

Reserve storage for maximum length receive buffer. 

rx.buf: .blkb 
rx .. len 

1514. 
.-rx.buf 

1514 (Decimal) bytes 
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*---------------------------------------------------------------* 
; * * 

* Routine to wait for a packet from the Ethernet. * 
* This routine waits for a Receive interrupt from the DELQA to * 
* to determine that a packet has been received. * 

; * * 
*--------------------------------------------------------------* 

lqavec 
pri07 

rxpkt2: bic 

bis 

400 
340 

#ie!el,@lqacsr 

#il!re,@lqacsr 

DELQA host interrupt vector 
Processor Status of ... 
... interrupt handler - IPL = 7 
disable DELQA interrupts ... 
... and loopback modes 
disable Internal Loopback ... 
... and enable receiver 

We must write the address of the DELQA interrupt vector to the 
VAR without altering the Mode Select bit (bit15) in that 
register. 

mov 
bic 
bis 
mov 

mov 

mov 

clrb 
bis 
mov 
clr 

@lqavar,r1 
#""C<ms>,r1 
#lqavec,r1 
r1,@lqavar 

#lqaint,lqavec 

#pri07,lqavec+2 

rxdone 
#ie,@lqacsr 
#rx.bdl,@lqarll 
@lqarlh 

r1 := (VAR) 
zero all except MS (bit 15) 
OR in addr of interrupt vector 
and write it back to the VAR 

load interrupt vector with ... 
... address of interrupt handler 
establish IPL of handler = 7 

in it RXDONE interrupt flag 
enable DELQA interrupts 
write addr of Rx BDL to DELQA 
initiate the reception 

Wait for the interrupt flag RXDONE to be set to '1' to signify 
completion of reception. Note that a real application program 
would need a timeout check. 

10$; tstb 
beq 

rxdone 
10$ 

REPEAT 
test RXDONE flag 

UNTIL RXDONE is set to '1' 

Check the receive status to verify that no receive errors have 
occurred. 

mov 
bic 

cmp 
beq 

rx.bdl+bsw1,rl 
#""C<bit15!bit14> 

#lastok,rl 
20$ 

rl ;= receive status word 1 
zero all except LASTNOT ... 
... and ERROR/USED 

IF NOT receive error THEN DO 
continue 

ELSE DO 

Error handling code should be placed here. 

20$: 

Calculate length in bytes of received packet. 
NOTE ; This assumes that the packet received is NOT a loopback 

packet. Therefore, the receive length as determined from 
the receive status words is 60 decimal less than the 
actual packet length. 
Additional code is required to handle the loopback cases. 

mov rx.bdl+bswl,rl ; rl ;= receive status word 1 
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bic #"C<rblh>,rl 
mov rx.bdl+bsw2,r2 
bic #"C<rbll>,r2 
add r1,r2 
add #60.,r2 

rts pc 

Receive Buffer Descriptor List. 

rx.bdl: .word unused 
.word v 
.word rX.buf 
.word -rx.len/2 
.word unused 
.word unused 

zero all bits except RBLH 
r2 .= receive status word 2 
zero all bits except RBLL 
r2 pkt length - 60 decimal 
r2 .= correct packet length 

return to caller 

flag word 
Valid descriptor 
address of receive buffer 
2s comp word length of buffer 
status word #1 
status word #2 

Follow with an invalid descriptor. 

.word 

.word 

.word 

unused 
invalid 
0,0 

flag word 
this descriptor is INVALID 
dummy buffer address, length 

Reserve storage for maximum length receive buffer. 

rx.buf: .blkb 
rx.len 

1514 . 
. -rx.buf 

1514 (Decimal) bytes 
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C.7 EXECUTING ON-BOARD DIAGNOSTICS 
The DELQA finnware contains self-test code which may be executed by setting the RS (Request to execute 
Self-test)· bit to 1 in the VAR. RS is cleared to 0 by the finnware when the self-test has completed execution and 
the self-test status bits are updated in the VAR. 

*--------------------------------------------------------------* 
; * 
; * 
; * 

* 

Routine to start Self Test running and wait for the 
results. 

* 
* 
* 
* 

*--------------------------------------------------------------* 
stast: bis #rs,@lqavar ; request Self Test execution 

Wait for RS t:o be set to ' 0' again in the VAR. Note that a real 
application program would need a timeout check. 

10$: 

The 

bit 
bne 

Self 

mov 

Test 

#rs,@lqavar 
10$ 

status is stored 

@lqavar,rl 

in 

REPEAT 
test RS bit 

UNTIL RS '0' 

VAR<12:10>. 

rl .- (VAR) 
bic #"C<s3ls2ls1>,rl clear all but Self 

... status bits 
beq 20$ Self Test found no 

Self Test has discovered a fault in the DELQA. 
Error handling/reporting code should be placed here. 

20$: rts pc ; return to caller 

CoS BtJFFER DESCRIPTOR MANAGEMENT ALGORITHM 

Test ... 

fault 

The algorithm is described using pseudo code for the Transmit BDL, however this algorithm must be used for 
both Transmit and Receive BDLs. 

The host device driver manages each transmit and receive BDL as a "ring" or contiguous list of descriptors. 
Each BDL must have at all times at least one invalid buffer descriptor to terminate the BDL. 

The host loads new BDs onto this BDL while the processing other BDs on the same BDL. 

The host "locks" its own access to the BDLs by perfonning all host BD loading and unloading at the same 
Device Interrupt Priority Level (IPL). Thus host unloading never interrupts host loading. 

The host only specifies buffers in the receive BDL greater to or equal to 1518 bytes. 

The host always sets the Buffer Descriptor's VALID bit D<15> after the remaining descriptors fields are all 
set up. 

The host always clears the Buffer Descriptor's VALID bit D<15> after processing a completed descriptor 
withill1 the interrupt service routine. 
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BD RECOVERY ALGORITHM PART 1: LOAD RECOVERY Mter the host sets the VALID bit in a Buffer 
Descriptor (BD) with new data for the DELQA to transmit, it is recommended that the host use the following 
algorithm with the BD just issued to the DELQA: 

if (DELQA CSR bit XL = 1) 
then begin 

if (BD bit LASTNOT S<15> =-1) and 
(BD bit ERROR S<14> 0) 

then begin 

Load address pointer of BD into DELQA 
Transmit BDL Start Address Register. 

end 

end (* END OF LOAD BD ALGORITHM *) 

BD RECOVERY ALGORITHM PART 2: UNLOAD RECOVERY In the host device driver's interrupt 
service routine the following algorithm is highly recommended: 

WRITE ONE TO CLEAR DELQA CSR BIT XI 

start bd unload: 

BD = NEXT BD TO BE RETURNED BY DELQA ON TRANSMIT BDL 

if (BD VALID BIT D<15») = 1) 
then begin 

if (BD bit LASTNOT S<15> 
(BD bit ERROR S<14> 

then begin 

1) and 
0) 

if (DELQA 
then begin 

if 

then 

end 
end 

else begin 

CSR bit XL = 1) 

(BD bit LASTNOT S<15> 1) 
and 

(BD bit ERROR S<14> 0) 
begin 

end 

Load address pointer of 
BD into DELQA Transmit 
BDL Start Address 
Register. 

process completed BD and then loop back 
to "start bd unload:" to get next BD 
which will be returned from the DELQA 
on the transmit BDL. 

end 

end (* END OF UNLOAD BD ALGORITHM *) 
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