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Chapter 1

Introduction

L1. Scope

This report describes the methods and summarizes the results of a series of
performance measurements conducted on an Ethernet Local Area Network. Experi-
ments on two different operating systems (XENIX 286 and iRMX 86) and their
associated networking facilities were performed; throughput, collision rates, and

delay times were measured for various configurations of hardware and offered load.

1.2. Physical Description

For this series of experiments three Intel System 310 microcomputers were
linked in an Ethernet through cables connected to an iDCM 911-1 Intellink Cluster
Module. The microcomputers were configured with 80286 microprocessors and iSBC
552 Ethernet Communications Controllers. Two systems, Nodes 1 and 3, had 36~

megabyte Quantum hard disks and one, Node 2, had a 19-megabyte hard disk.



Chapter 2

XENIX 286 Measurements

2.1. Software

Software for this set of measurements consisted of the XENIX 286 3.0
Operating System operating through XENIX Networking Software. The iNA 961
software package provided implementation of the ISO transport layer (layer 4) and
logical link control sublayer (upper half of layer 2). (ISO layer 3 is null in Eth-

ernet.)

2.2, Description of Experiment

Because the XENIX software precludes direct access to layers 4 and below,
only the performance characteristics of ISO layers 7 and 5 were measured (layer 6

is null).

For measurements at layer 7, bulk file transfers were invoked through the
XENIX Networking File Consumer and File Server Software, whereas experiments
on layer 5 were conducted by means of the Session Interface. All events were

timed by the XENIX "time" command.

Files of approximately one-half and one megabyte, respectively, were
transferred among various combinations of sender-receiver pairs (virtual circuits) by

means of the XENIX "move" command for the layer 7 measurements.

For the one-megabyte case identical files were transferred between nodes. Due
to disk congestion it was not possible to increase the number of virtual circuits

beyond two. For the 1/2-megabyte case identical‘ files were again transferred



between nodes. Averaged results are summarized for several combinations of vir-
tual circuits and number of nodes interacting.

increasing the complexity beyond two virtual circuits on each of the three nodes.

For the measurements at layer 5, messages of 512 bytes and 1024 bytes were
transferred through various numbers of virtual circuits and nodes.
achieve reasonable timing accuracy these messages were sent 10000 or 20000 times,

with the total time being used to compute the average throughput.

2.3. Layer 7 Results

Results of the file transfer rate measuremenis are summarized in Table 2-1.
The number of virtual circuits (sender-receiver pairs) is varied for two file sizes,

and transfer rates are shown in both bytes per second and bits per second.

Disk congestion again precluded

As previously mentioned, it was not possible fo increase the number of vir-

tual circuits beyond two for the one-megabyte transfers, or beyond six for the

File Transfer Rates.

File Transfer Rates
Virtual Size Bytes/sec | Bits/sec
Circuits | (Kilobytes)
1 525 17773 142184
2 y 10766 86128
4 " 6570 52560
6 " 6409 51272
1 1024 17705 14160
2 " 10744 85952
Table 2-1,

In order to




1/2-megabyte transfers. This was presumably due to lack of disk space. The
overhead required for transfer appears to be substantial, for the amount of free

disk space was significantly larger than the files to be moved in all cases.

The transfer times presented are averages. Individual times actually varied
greatly, being larger by a factor of up to 1.67 for transfers from a less- to a
more-crowded disk (usually the 19-megabyte system) than for transfers from a

more- 10 & less- crowded disk.

The decrease in efficiency observed with increasing number of virtual circuits
was surprising, and it is to be noted that the maximum throughput was only 1.4%

of the Ethernet's rated capacity of 10 megabits per second.

2.4. Layer 5 Results

Results for the messsage-transfer measurements are summarized in Table 2-2,
in which virtual circuits per node are varied for two packet sizes and three combi-

nations of transmitting nodes, with results given in bits per second.



Message Transfer Rates
Virtual Sizew mmdes Sending | 3 Nodes Sendin?
Circuits | (Bytes) (Bits/Sec) (Bits/Sec) (Bits/Sec)
1 512 158144
2 ! 250904 225672
3 " 295856
4 " 295208 256952
5 ! 294680
6 ! 265040
8 ! 270088
10 " 287936
1 1024 283752
2 " 383080 459176
3 " 481688
4 " 530088 482280
5 " 533664
6 " 476128 742568
8 " 487384
10 " 517736
12 " 760912
18 ! 786112
Table 2-2,

Message Transfer Rates, Several Nodes and Virtual Circuits.

As expected, message lengths of 1024 bytes gave almost double the perfor-

mance of 512-byte messages, since the packet buffer on the iSBC 552 board has a



capacity of 1024 bytes.

In general throughput increased with the number of virtual circuits, which
reflects the fact that the hand-shaking overhead was being partially masked. The
slight decline observed in throughput after three virtual circuits in the one-node
case may simply mean that saturation bad been reached and further increages in
circuits merely added to the handshaking overhead. On the other hand it is not
immediately obvious what caused the throughput decline at six virtual circuits for
the 1024-byte two-node sending case. Moreover performance usually declined going

from one to two nodes sending.

Performance was not measured beyond 18 virtual circuits because of a limit
of 12 (six senders, six receivers) virtual circuits per node imposed by the XENIX

kernel configuration.



Chapter 3

iRMX 86 Measurements

3.1. Software

Software for this phase of measurements consisted of the iRMX 86 Operating
System, Release 6, operating through iRMX Networking Software, and the iINA 961

software package.
3.2. Description of Experiment

3.2.1. Layer 7

Files of various sizes were transferred among different combinations of nodes,
and times were measured through the system "time" command. Since calls to
"time" must act through the I/O system, causing a significant overstatement of total
delay, this I/0O overhead was measured and subtracted from the results to find the

true duration of transfer delay.

Files of 32k bytes to 8M ASCIl bytes (for some measurements 8k- and 16k-
byte files were also tested)., in increments of powers of two, were used. Lack of
disk space on the 19-megabyte system precluded measuring 8-megabyte transfer

rates in some cases.
The experiment was divided into six parts, as follows :

1. One-way transfers, Node 1 to Node 2.
2.  Simultaneous two-way transfers, Node 1 to Node 2, and Node 2 to Node 1.

3. Simultaneous two-to-one transfer, using Node 2 to Node 1, and
Node 3 to Node 1.



4. Three-way (cyclic) transfer, using all nodes.

5. Simultaneous two-to-one and one-to-one transfer, using Nodes 2 to 1,
3to1, and 1 to 3.

6. Internal file transfer., This was done on Node 1, as a check to estimate

how much of the extenal transfer time was due to the characteristics of
the file system itself.

Because of granularity of the timer, each file was transferred at least 10 times
to provide reasonable accuracy (this was not always true for eight-megabyte files,

where the long times involved allowed sufficient accuracy).

3.2.2. Layers 4 and 2

For this set of experiments timing information was derived from the 8254
Programmable Interval Timer. It should be noted that calls to the timer require
0.36 milliseconds to execute, and that therefore there is an uncertainty of that

amount in all time measurements.

The iNA Transport Service implements layer 4 and provides two types of ser-
vice: a reliable connection-oriented virtual circuit (VC) message delivery service,
and a non-guaranteed connectionless datagram message delivery service. Layer 2,
the data link layer, is responsible for transmitting data over the network, and per-
forms framing, addressing, and collision handling. This layer is a datagram service

only, and does not ensure accurate reception of data.

Experiments at layers 4 and 2 measured three distinct delay times: the time
required for submitting a request block, the time required for a mailbox response,
and the total time required for message delivery. Message sizes of 32, 128, 512,
and 1500 bytes were used, and for each size statistics were kept for the various

delays.

Three groups of experiments were performed. First, comparisons were made

between the layer 4 virtual circuit, layer 4 datagram, and layer 2 datagram



service, using Nodes 1 and 2. Results are shown in Figures 3-7 and 3-8. Second,
the effects of extraneous network trafic were measured using Node 1 sending to
Node 2 while Node 3 transmitted spurious messages. Third, differences in delay
characteristics among node pairs were measured using Node pairs 1 and 2, 2 and 3,

and 3 and 1.

For all measurements at least 200 messages were sent, in order to provide
reasonable sampling of delay times. Increasing the number of messages to 1000

did not significantly alter the observed distributions.

3.3. Layer 7 Results

»
Results for this set of experiments are summarized in the graphs of Figures
3-1 through 3-6, in which the vertical axes show file transfer rates in bytes per

second, and the horizontal axes show file size (k = 1024, M = 1048576).
Figure 3-1 shows the transfer rates for a small-disk and a large-disk node.

Figure 3-2 shows transfer rates when two nodes are simultaneously transmit-

ting to each other.

Figure 3-3 shows transfer rates when two nodes are simultaneously transmit-

ting to a third node, which is otherwise unoccupied.

Figure 3-4 shows transfer rates when all three nodes are simultaneously

transmitting to one node and receiving from another node.

Figure 3-5 shows transfer rates when two nodes are transmitiing to a third

node, which is simultaneously transmitting to one of the transmitting nodes.

Figure 3-6 shows the internal transfer rate, that is, the rate at which a file
can be copied from one location to another in a node’s memory. Note the change

in vertical scale for this graph.
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Figure 3-1.
Effect of Disk Size on Transfer Rate.

File Transfer Rate (bytes/sec) vs. File Size.
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As the graphs show, transfer rates were much lower than the Ethernet capa-
city of 1,125,000 bytes per second. Total transfer rates never exceeded about
54,000 bytes per second, or 5% of capacity. Since collisions can be taken to be
negligible at such low offered loads, the low channel utilization rate must be due
to the internal file handling system and the characteristics of the iNA 961 software

in conjunction with the iSBC 552 board.

It is clear that channel utilization would be much higher i#f the number of
nodes were substantially increased. But 30,000 bytes per second appears to be a
strong upper limit on the performance of an individual node, and even that can

only be achieved when it is dedicated to a single activity.

The falloff observed in transfer rates for very large files can be attributed to
the decreased efficiency of the file handler when disk space becomes scarce. It is
interesting that the large-disk system suffered much more than the small-disk one,
perhaps because the handler on the larger systems is more complex, and therefore

slower.

3.4. Layers 4 and 2 Results

Results for this layer are summarized in the following set of graphs, Figures

3-7 through 3-12.

Figure 3-7 plots the mean times of request block delay, mailbox delay, and
total node-to-node delay in milliseconds as a function of packet size, for layer 4
VC and datagram services, and layer 2 datagram service. Figures 3-8 (a) through
(d) show the distributions of those means for 32 through 1500 bytes per packet,
respectively. (All distribution graphs are discrete histograms, whose bar-widths are
0.1 millisecond. The bar-heights represent the observed frequencies relative to. a

maximum scale of 1.0.)
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Figure 3-9 (a) plots layer 2 datagram delays with and without background
traffic, and Figure 3-9 (b) plots layer 4 VC delays with and without background
traffic. Pigures 3-10 (a), (¢). (e), and (g) show the distribution of the layer 2
means for packets of 32 through 1500 bytes: show the distribution of the VC

means for the same packet sizes and traffic conditions.

Figure 3-11 (a) plots layer 2 delays for all three combinations of sender-
receiver node pairs, and Figure 3-11 (b) show the analogous plots for Layer 4 VC
service. Figures 3-12 (a), (c), (e). and (g) show the distributions of the layer 2
means, and Figures 3-12 (b), (d), (f), and (h) show the distributions of the VC

means, for the usual packet sizes of 32 through 1500 bytes.
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Figure 3-7.

Effect of Protocol Layer on Mean Delays.
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Figure 3-8 (b).
Effect of Protocol Layer on Delay Distributions.
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Figure 3-9 (b).

Effect of Traffic on Mean Delays.
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Effect of Traffic on Delay Distributions.
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Figure 3-10 (g).
Effect of Traflic on Delay Distributions.
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Figure 3-11 (a).

Effect of Configuration on Mean Delays.
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Figure 3-12 (a).
Effect of Configuration on Delay Distributions.
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35



Layer 4 VC (2~1)
) n = 508
pair (1-3)/
; pn = 489
pair (3-2)]
u = 489
Oms Szz;as 10msg 15ms 20ms 25ms 30ms
CgCommREB Request Block Delay
Layer 4 VC (2—1);
o= 19.49 L.
pair (1—3).
po=1934 4
pair (3-2)-
M= 1932 ﬁl
Oms  Sms  10ms  15ms  20ms  25ms  30ms
RgReceiveMessage Response Delay
Layer 4 VC (2—1).
ﬁh = 13.17
‘ v
air (1-3)]
P Jﬁ = 12.93
pair (3—2)]
}{ = 12.84
Oms  Sms  10ms  15ms  20ms  25ms  30ms

End to End Delay

Figure 3-12 (b).
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Figure 3-12 (c).
Effect of Configuration on Delay Distributions.
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Figure 3-12 (d).
Effect of Configuration on Delay Distributions.

(128 Bytes/Packet)
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Figure 3-12 (e).
Effect of Configuration on Delay Distributions.
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L 4 VC (2-1),
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Effect of Configuration on Delay Distributions.
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40



Layer 2 datagram (2—1)-
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Figure 3-12 (g).

Effect of Configuration on Delay Distributions.

(1500 Bytes/Packet)
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Layer 4 VC (2-1);
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Figure 3-12 (h).

Effect of Configuration on Delay Distributions.

(1500 Bytes/Packet)
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It is clear that the minimum overhead for the Ethernet is the S-millisecond
delay for submitting a request block. Since this is constant for all packets and
constitutes a significant portion (sometimes more than half) of the total end-to-end

delay, greatest throughput efficiency will be achieved using larger packet sizes.

Figure 3-7 shows that there is little reason for using the layer 4 datagram
service--it is slower than the layer 2 datagram service, and is less convenient than

the VC service.

Figure 3-9 indicates that although traffic on the net degrades performance
somewhat, the effect is predictable. It is likely that if higher levels of traffic

could have been generated, the effects would have followed the same pattern.

Figure 3-11 shows that the performance differences between machines that was

sometimes noted in layer 7 experiments was not evident at the lower layers.



Chapter 4

Source Code

4.1. INC is a directory of files to be included in PL/M sources. Most define
common data structures and external subroutine interfaces. A few small routines

here are 1o be included directly, rather than linked in.

4.1.1. INC/DCL.LIT defines a few abbreviations familiar to XPL and PL/I
programmers.
4.1.2. INC/RBHDR.INC defines the request block interface to iNA 961. The

operation and return mailbox are described by the request block (RB), which is
passed to the system routine CqCommRB . The header common to all request blocks

is defined here.

Pointers passed to iNA 961 must be absolute addresses, unlike the PL/M pointer

type. INC/RBHDR.INC also contains routines 1o convert pointers.

These definitions are taken from the iNA 960-1 Programmer’s Reference Manual, espe-

cially section 2.2 and the iNA 961 Programmer’s Reference Manual, section 3.2,

4.1.3. INC/DL.INC defines the request blocks for the Data Link layer interface

(connect, disconnect, transmit, and receive operations).
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4.1.4. INC/TL.INC defines the reguest blocks for the Transport layer interface.
The datagram, open, connection, and virtual circuit request blocks formats are each
used for several operations. These are taken from the iNA 960-1 Programmer’s
Reference Manual, figures 5-1 through 5-6. Also defined are a format for a Tran-

sport layer address and a format for a buffer descriptor.
4.1.5. INC/PUTBYT.INC prints a string of bytes in hexadecimal.
4.1.6. INC/ZAPBYT.INC zeros a string of bytes.

4.2, MOD is a directory of separately compiled modules used by other pro-
grams. MOD/*.SRC are the module sources. The external interface of each module

is described by a INC/*EXT file.

4.2.1. MOD/DL defines the routines DiConnect, DLDisconnect, DLTransmit, and
DLReceive. Each routine requires a mailbox and an iNA 961 User ID (obtained by
calling CqCrecteCommUser). DLConnect, DLDIsconnect, and DLReceive require a Data
Link Service Access Point (DLSAP), much like a socket number. The DLSAP must be

connected before use and disconnected after use.

DLReceive will wait up to 6000 system timer units (roughly a minute) before fail-

ing.

The public flag byte DLTrace controls runtime trace output from these routines.

4.2.2. MOD/VC defines routines for establishing and using transport layer vir-

tual circuits. These require mailbox and iNA 961 User ID.
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VCOpen and VCClose create and destroy a virtual circuit endpoint, identified by its

reference number. VCConnect issues or awaits a connect.

PesTAB and ActTAB construct Transport Address Buffers (TABs) suitable for active
open (send connect) and passive open (await connect). They return Transport

Address Buffer Pointers (TAPs) suitable for VCConnesct,

VCSend sends a packet. The EOM flag indicates that this is the last packet of some
series. VCReceive receives a packet and returns the size. It also requires a pointer

1o a byte for the packet's EOM status.

VCReceive and VCConnect (passive open) will wait up to 6000 system timer units

(roughly a minute) before failing.

The public flag byte VCTrace controls runtime trace output from/take these routines.

4.2.3. MOD/NMFREAD has a subroutine NMFRead to write and read the Net-
work Management Facility statistics. This routine requires the iNA 961 User ID,
the operation (read, read and write, read and clear), the object and modifier, and a
pointer and length for the walue. The operations, objects, and modifiers are
described in the iNA 960-1 Programmer’s Reference Manual, section 6.4 and Appendix
B.

4.2.4. MOD/TICKER defines a faster clock than the second counter provided
by the system. The ticker uses the 8254 clock number 2, otherwise unused by
our system. The clock ticks at approximately 1.23MHz, wrapping in about 353
msec. The clock is polled every 3 system timer units (roughly 30 msec.) to detect

the counter wrapping.
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TickStaert starts the clock and polling task. Ticks returns a doubleword which is
incremented every clock tick. This wraps in a little more than 38 minutes.

TickUnti! waits until a specified tick count has been passed.

4,2.5. MOD/FMT defines the routines for formatted 1/0 used nearly every-
where else. These somewhat resemble the C printf and scanf routines. ConsOpen

and ConsClose open and close the console for use by the job.

ConsPut formats data according to a format string. A pointer indicates the start of
data in memory. The format string is printed, with data formatted and substi-

tuted for format characters signalled by a backtick (grave accent) character ("").

ConsGet iz called like ConsPut. It prints the format string but reads input upon
encountering a format character. The pointer indicates the start of the input

memory.

When a string is input it must be initialized with the maximum length in the first
byte. The "7?" format character indicates that the current value is to be used as
the default input. Numeric and string input is ended by a carriage return charac-
ter. The last input character is deleted by the DEL character. Numeric input is

echoed in a strange way.

Numbers are in decimal by default. Format characters can change the radix of the

next number to 16, 10, 8, or 2. Numbers are unsigned.

FPut formats output to a file instead of the console.
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4.2.6. MOD/EXCEPT defines a word Exe to use for exception codes for system

routines, and a subroutine ExeChk to check for nonzero exception codes.

4.3. TEST is a directory of test drivers for the subroutines in MOD. These
are useful for debugging the network interfaces. They contain examples of calls to

the subroutines defined in MOD,

4.3.1. TEST/DLTEST can send and receive Link layer datagrams.

4.3.2. TEST/VCTEST can establish a Transport layer virtual circuit and send

and receive packets.

4.3.3. TEST/NMFTEST is used to read and reset Network Management Facil-

ity statistics. It has commands 1o read, read and clear, and format statistics.

4.4. UTILS is a directory of wutility programs. The sources are in

UTILS/*SRC. UTILS/*.CSD are submit files to compile and link the sources.

4.4.1. UTILS/JAM is uvsed to generate bus traffic by sending Link layer
datagrams. It asks for a destination network address (DA} and DLSAP, the number
and size of packets to send and the number of request blocks to use. Using
several request blocks allows overlap of the CqCommRB calls with I/0. Experience is

that 2 RBs is usually sufficient.

4.4.2. UTILS/DG prints a few Network Management FPacility statistics, These
are the network address. number of packets sent, primary and secondary collisions,

exceeded collisions, number of packets received, CRC errors, unaligned packets, and



receive overruns.
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4.5. Source Code Listings

4.5.1. INC/DCL.LIT

1 declare dcl literally 'declare’, /* o la XPL »/
2 lit titerally 'literally’;
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4.5.2. INC/RBHDR.INC
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$subtitle(’Request Block Header')

/% avoid a type mismatch in /rmxnet/inc/cqrb.ext */
CommRB: procedure(RBToken,ExcPtr};

det RBToken token,

ExcPtr pointer;
dci REWord word at (@RBToken);
cal! CqCommRB(RBWord,ExcPtr);
end CommRB;

/* convert to absolute address =/
AbsPtr: procedure(P) dword;

del P pointer;

del| Dw dword;

del SS structure( Offs word, Sel word) at (8P);
Dw = $5.Sel;

Dw = Dw»16 4+ S5.0ffs;

return Dw;

end AbsPtr;

/* according to INAS6@-1 P.R.M. section 2.2.2 »/
/* but see also AbsPir P.R.M. section 3.2 »/

dec| RBHdrSel setector, /» to RBHdr »/

RBHdr based RBHdrSel structure
( Revd (2) word,
Length byte,
User word,
RespPort byte,
RetMbx token, /x changed in AbsPtr #/
RBSe| token, /* changed in AbsPtr »/
SubSys byte,
Op byte,
Resp word ),
RBHdrSize it *16°;



4.5.3. INC/DL.INC

DB D AN =

$subtitle(’Data Link requests®)

/* connect RB =/
declare CRBSel selector,
CRB based CrbSe! structure
{ Hdr (RBHdArSize) byte,
Disap byte,
Reserved byte,
Port byte );

/* disconnect RB */
declare DRBSel selector,
DRB based DrbSel structure
{ Hdr (RBHdrSize) bytie,
Disap byte,
Reserved byte };

/* transmit RB %/
dectare TRBSe! selector,
TRB based TrbSel structure
{ Hdr {RBHdrSize) byte,

Reserved word,
BufCount word,
ByteCount §4) word,
Bufioc 4) dword,
DstAddrPtr dword J);

/* recelive RB »/
declare RRBSel selector,
RRB based RRBSel siructure
( Hdr (RBHdrSize) byte,
Disap byte,
Reserved byte,
BufCount word,
RetCount word,
ByteCount (4) word,
BufLoc {4} dword );
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4.5.4. INC/TL.INC
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$subtitie (*Traonsport Layer RBs')

/% Transport address buffer (figure 5-1) */
dcl TABPtr pointer,
TAB based TABPtr structure
{ MBZ byte, /* must be zero »/
LocTSAPLen byte, /* local TSAP ID length = 2 »/
LocTSAP (2) byte, /+ local TSAP ID «/
RemNetlien byte, /+ remote net address length = 12 %/
RemNet {12) byte, /* remote net address x/
RemTSAPLen byte, /* remote TSAP ID length = 2 x/
RemTSAP (2) byte )}, /* remote TSAP ID %/
TABSize |1t *28'; /+ size of this mess »/

/* buffer descriptor (figure 5-2) =/
dc! BlocksPtr pointer,
Blocks based BiocksPtr (1) structure /+ array of blocks x/
{ Addr dword, /x iNAS61 address +/
Length word ),
BlockSize fit '6'; /+ size of one descriptor block »/

/* Datagrom RB (figure 58} »/
dei DGRBSel selector,
DGRB bagsed DGRBSe!l structure
( Hdr (RBHdrSize) byte,
Rsvd (4) byte,
TAAddr dword, /» TA buffer iNAG61 address x/
TSAPClass byte,
Buflen word,
NumBlks byte, /x start of buffer descriptor */
Blocks (BlockSize) byte ); /» room for 1 block #/

/* Open RB (figure 5-3) =/
dcl ORBSel selecter,
ORB based ORBSel structure
{ Hdr (RBHdrSize) byte,
Reference word }: /* connection reference »/

/* VC RB (figure 5-5) »/
dei VCRBSel seilector,
VCRB based VCRBSel structure
{ Hdr (RBHdrSize) byte,

Reason byte, /» ISO reason code */
Ravd (15) byte,
Reference word,
ConnClass byte,
Bufien word,
NumBlks byte,
Blocks (BlockSize) byte ); /¢ room for 1 block »/

/* Connection RB (figure 5-4) »/
dcl CRBSe! selesctor,
CRB based CRBSel structure
{ Hdr (RBHdrSize) byte,
Reason byte, /* ISO redason code »/
Rsvd (4) byte,
AckDelay word, /+* ACK Delay estimate s/
TAAddr dword, /* TA buffer iNA961 address */
Persist word, /* persistence count */
Timeoul word, /* abort timeout =/
Reference word,
ConnClass word, /* connection c¢lass =/
Options word, /* negotiation options x/
DotaOffset word, /+ user data buffer offset »/
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DatoBase word, /* & base »/
Datalength word ); /* & length »/
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4.5.5. MOD/Di.SRC

1 $title(’Datolink®)

2 $large

3 $optimize(3)

4

5 /» lots of code from "/user/robert/dIs.sre" »/
&

7 DL: do;

8

9 $inciude€:me:lnc/dc§.Eit)

198 $include(:sd: rmxB8/inc/Itksel.1it)
11

12 $include(:sd:rmxB6/Inc/ncrseg.ext)
13 $include(:sd: rmx88/inc/ndlseg.ext)
14 $include{:sd: rmx88/inc/nremes.ext)

16 $include(:sd: rmxnet/Inc/cgrb.ext)

18 $inciude(:me:inc/fmt.ext)

18 $inciude{:me:inc/except.ext)
22 S$include(:me:ine/rbhdr.inc)
21 $include(:me:inc/dl.inc)

22 $inc|ude§:me:inc/zapbyt.inc)
23 $include(:me:inc/putbyt.ing)
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

$subtitle('Datalink interface’)
del DLTrace byte public initiai (@); /x debugging flag */

/* Transmit packet header (P.R.M. section 3.4.2) */
del THdrPtr pointer,
THdr bosed THdrPtr structure
{ DstlSAP byte,
SrclSAFP byte,
1S0Cmd byte), /+ must be @3H «/
THdrSize lit '3*; /« size of header »/

/* Receive packet hegder {(P.R.M. section 3.4.4) x/
det RHdrPtr pointer,
RHdr bosed RHdrPtr structure
( DA (8) byte, /+ network destination */
SA (8) byte, /* network source &/
Infolten word, /x length of packet »/
DstiLSAP byte, /* destination AP »/
SrcLSAP byte, /x source AP x/
ISOCmd byte), /* should be @3H »/
RHdrSize it *17'; /x size of header %/
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48 $eject

49

5¢ /» create a RB and initiclize the header =/

51 CreateRB: procedure (Mbx,User,Len,Op} selector;

52 del Mbx token,

53 User word, /* job ID »/

54 Len byte, /+ RB length »/

55 Op byte; /+ op code »/f

56 RBHdrSel = RqCreateSegment(Len,®Exc); call ExeChk; /x get =/
57 cali ZapBytes(®RBHdr,Len); /% clear */
58 RBHdr.Length = Len; /+ stuff »/

59 RBHdr.User = User;

608 RBHdr.RespPort = 9FFH;

81 RBHdr.RetMbx == Mbx;

62 RBHdr.RBSe! = RBHdrSel;

63 RBHdr .SubSys = 20H;

64 RBHdr.Op = Op;

B5 return RBHdrSel;

66 end CreateRB;

&7

68 /+ issue o request and get the response x/
69 UseRB: procedure (Mbx,Sei);

78 del Mbx token,

71 Sel selector; /« RB */

72 del Resp word; /+ maiibox response s/

73

74 RBHdrSel = Sel;

75 RBHdr.Resp = ©@; /+ just to make sure »/.

76 if DLTrace<>@

77 then call DumpRB;

78 call CommRB{Sel .BExc); call ExcChk;

79 Sel = RqReceiveMessage{Mbx,6000,8Resp,8Exc); call ExcChk;
89 if (Resp<>@) or (Sel<>RBHdrSe!l) or {RBHdr.Resp<>1)
81 then do: Exc == @FFF@H; c¢all ExcChk; end;

82 end UseRB;

83

84 /= tracing aid =/
85 DumpRB: procedure;

86 call ConsPut{@RbHdrSel ,8(*1DL use RB ® ‘F'W : *."));
87 call PutBytes(BRBHdr ,RBHdr.Length);

83 call ConsPut(nil,@(*“t+:.")):

89 “end DumpRB;
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92
83
94
25
86
97
98
99
109
191
1e2
103
104
105
106
107
108
199
11¢
111
112
113
114
118
116
117
118

$eject

/* connect */
DLConnect: procedure(Mbx,User,DLSAP) public;
del Mbx token,
User word, /% job ID x/
DLSAP byte:; /* access point «/
CRBSe| = CreateRB(Mbx,User,Size(CRB),82H);
if DLTrace<>t
then call ConsPut(@DLSAP.B8{''1DL connect DSAP='8°t*,')):
CRB.DLSAP = DLSAP; CRB.Port = @FFH;
call UseRB(Mbx,CRBSel);
call RgqDeleteSegment(CRBSe! ,8Exc); call ExcChk;
end DiConnect;

/* disconnect */
DlDisconnect: procedure{Mbx,User ,DLSAP) public;
dei Mbx token,
User word, /* job ID »/
DLSAP byte; /+ access point */
DRBSel| = CreateRB(Mbx,User,Size{DRB),83H);
DRB.DLSAP = DLSAP;
if DLTroce<>@
then call ConsPut(@DLSAP,@(’'tDL disconnect DSAP=‘B‘1*'.%));
call UseRB(Mbx,DRBSe!);
call RgDeleteSegment{DRBSei ,®Exc); call ExcChk;
end DiDisconnect;
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118 $eject

120

121 /* tronsmit =/

122 DLTransmit: procedure (Mbx,User ,DAP,PkiPtr,PkiSize) public;
123 det Mbx token,

124 User word, /+ job ID »/

125 DAP pointer, /* to network oddress =/

126 PkiPir pointer, /* for packet «/

127 PkitSize word: /* of packet */

128

129 TRBSe] = CreateRB{Mbx,User,Size(TRB),84H);

130 TRB.BufCount = 1;

131 TRB.ByteCount (@) = PkiSize;

132 TRB.BuflLoc(@) = AbsPtr{PktPtr):

133 TRB.DstAddrPtr = AbsPtr(DAP);

134 If DLTrace<>®

135 then do;

138 eall ConsPut(DAP,@("*1DL xmit DA=‘F‘B'F‘'B'F'B'F'B'F'B'F'B *.”));
137 call ConsPut(@PktPtr 8 Pkt B'F‘P*.*));

138 catl ConsPut(ﬁPktS|ze o0 (W)t .

139 end;

140 call UseRB(be.TRBSeE);

141 call RgDeleteSegment(TRBSe!,8Exc); call ExcChk;
142 end DLTransmit;

143

144 /% receive »/
145 DLReceive: procedure (Mbx,User ,DLSAP,PktPir,PkiSize) public;
146 del Mbx token,

147 User word, /* job ID? s/

148 DLSAP byte, /* access point »/

148 PktPtr pointer, /% to packet »/

159 PktSize word; /* of packet »/

1561

152 RRBSel = CreateRB(Mbx,User,$ize(RRB),85H);
153 RRB.DLSAP = DLSAP;

154 RRB.BufCount = 1;

155 RRB.ByteCount(@) = PkiSize;

156 RRB.BufLoc(@) = AbsPir(PkiPtr);

157 call UseRB({Mbx,RRBSel};

158 if DLTrace<>0

158 then do;

160 calt ConsPut{nil a("tDL recy '.*)):
161 catl ConsPut(OPktPtr e('Pkt B'F'P*'.')});
182 catt ConsPut(QPktSize e’ (*Wy'tc."));
163 end;

164 calt RqDeEeteSegment(RRBSei,aExc); call ExcChk;
165 end DLReceive;

166 end DL;
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4.5.6. MOD/VC.SRC

WD N —

$titie(’Virtual Circuits'}

$targe
$optimize(3)

vC: do;

$include(:me:
$inciude{:sd:

$include(:sd:
$include(:sd:
$include(:sd:

$include(:sd:
red:

$include

$include(:me:
$include(:me:
$inc|ude€:me:

$include

ime:
$include(:me:
$include(:me:

inc/del.lit)
rmx86/inc/ltksel . 1it)

mx88/inc/nerseg.ext)
rmx86/inc/ndiseg.ext)
rmx88/Ine/nremes. axt)

rmxnet/inc/cqarb.ext)
rmxnet/inc/eqti.lit)

inc/fmt.ext)
inc/except.ext)
inc/rbhdr.ine)
inc/ti.ine)
ine/zapbyt. ing)
Inc/putbyt. inc)
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27
28
29
30
31

32
33
34
35
36
37
38
39
48
49

42
43
44
45
46
47
48
49
56
51

52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67

61

$subtitle('VC interface')
del VCTrace byte public initial (8): /+ debugging flag »/

/* create a RB and initialize the header %/
CreateRB: procedure {Mbx,User,Len,Op) selector;
dect Mbx token,
User word, /x job ID »/
Len byte, /x RB length s/
Op byte; /+ op code s/
RBHdrSel = RqCreateSegment(Len,®Exc); call ExcChk; /* get */
call ZapBytes{@RBHdr,Len); /» clear »/
REBHdr.Length = Len; /» stuff s/
RBHdr.User = User;
RBHdr .RespPort = 8FFH;
RBHdr.RetMbx = Mbx;
RBHdr .RBSe| = RBHdrSel;
RBHdr.SubSys = 40H;
RBHdr.Op = Op;
return RBHdrSel:
end CreateRB;

/* issue a request and get the response */
UseRB: procedure (Mbx,Sel);
del Mbx token,
Sel selector, /+ RB »/
Resp word; /+ Mbx resp »/

RBHdrSe! = Sel;

RBHdr.Resp = @; /* just to moke sure »/

if VCTrace<>@

then cail DumpRB;

call CommRB(Se|,@Exc); call ExcChk;

Sel = RgReceiveMessage(Mbx,6000,8Resp,0Exc); call ExcChk;

if (Resp<>@) or (Sel<>RBHdrSel) or ((RBHdr.Resp and @001H)=8)
then do; Exc = @FF80H; call ExcChk; end;

end UseRB;

/* tracing aid */
DumpRB: procedure;
call ConsPut{@RbHdrSel ,8('*1VC use RB ® ‘F'W : *.'));
calt PutBytes(@RBHdr,RBHdr.Length);
call ConsPut{nil,@('*1+'.'));
end DumpRB;



68
68
7€
71
72
73
74
75
76
77
78
79
e
81
82
83
84
85
86
87
a8
89
o8
91
92
23
24
95
96
97

$eject

/* create ¢ socket ond return its reference number */
VCOpen: procedurs{Mbx,User} word public;
dcl Mbx token,
User word;
del Ref word: /* VC reference =/

ORBSe! = CreateRB(Mbx,User,Size(0RB),0);

call UseRB(Mbx,ORBSel};

Ref = ORB.Reference;

if VCTrace<>0

then call ConsPut(@Ref,8(' ‘tVC open reference ‘F‘W't*.’));
call RgDeleteSegment (ORBSel ,8Exc); call ExcChk;

return Ref;

end VCOpen;

/* close a socket =/
VCClose: procedure(Mbx,User ,Reference) public;
det Mbx token,
User word,
Reference word;
VCRESel = CreateRB(Mbx,User,Size(VCRB),CloseReq);
VCRB.Reference = Reference; /» default everything »/
call UseRB(Mbx,VCRESel);
if VCTRace<>®
then cali ConsPut(@Reference,®(’*tVC close reference ‘F*W1°.'));
call RqDeleteSegment(VCRBSel ,0Exc); call ExecChk;
end VCClose;
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98

99
100
1
102
103
104
105
108
187
108
109
119
111
112
113
114
116
116
117
118
119
126
121
122
123
124
125
126
127
128
128
13e
131
132
133
134
135
136
137
138
139
142
141
142
143
144
145
146
147
148
149

$eject

/* create passive connect Transport Address Buffer »/
PasTAB: procedure (LocTSAP,RemNetPtr ,RemTSAP) polnter publie;
dcl LocTSAP word, /* local AP /
RemNetPtr pointer, /+ to remote net cddress x/
RemTSAP word; /* remote node AP s/
dc| TABSei selector,
TA based TABSel (TABSize) byte;

TABSe!| = RqCreateSegment(TABSize,BExc); call ExcChk;
TABPtr = 8TA;

call ZapBytes(TABPtr,TABSIze};

TAB.LocTSAPLen = 2; call MovB{BLocTSAP,BTAB.LocTSAP,2);
TAB.RemTSAPLen = 2; call MovB(@RemTSAP,OTAB . RemTSAP,2);
TAB.RemNetLen = 12; call MovB(RemNetPtr ,8TAB.RemNet(4),8);
return TABPtr;

end PasTAB;

/* create active connect TAB »/
ActTAB: procedure (LocTSAP,RemNetPtr,RemTSAP) pointer public;
dc! LocTSAP word, /+ local AP x/
RemNetPtr pointer, /+* to remote net address »/
RemTSAP word; /¢ remote node AP x/
TABPtr = PasTAB(LocTSAP,RemNetPtr ,RemTSAP);
TAB.RemNet (3), TAB.RemNet(11) = 1;
return TABPir;
end ActTAB;

/* active/passive connect to TAP socket. No data or options */
VCConnect: procedure(Mbx,User,Reference,TAP,Act) public;
de! Mbx token,
User word,
Reference word,
TAP pointer, /+ to Trensport Address buffer »/
Act byte; /x active open fiag */
dcl Op byte;

if Act<>® then Op = SendConnReq; else Op = AwaitConnReqTran;
CRBSel = CreateRB{Mbx,User,Size(CRB),0p);
CRB.TAAddr = AbsPir(TAP);
CRB.Reference = Reference;
call UseRB{Mbx,CRBSel);
if VCTrace<>0
then do;
call ConsPui{@0p,B(’*tVC connect 'F'B *.'});
call ConsPut(BReference,®{'reference ‘F'W'tTA *.*});
call PutBytes(TAP,TABSize);
catt ConsPut(Nit,@(**1t'.")):
ond;
cal | RqDeleteSegment(CRBSel ,8Exc); call ExcChk;
end VCConnect;
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64

158 $eject

151

152 /% send a pocket »/

153 VCSend: procedure(Mbx,User,Reference ,PktPtr,PktSize, EOM) pub||c,
164 dct Mbx tcken,

155 User word,

156 Reference word,

157 PkiPtr pointer, /* to data »/

158 PktSize word, /» of datg =/

159 EOM byte; /* if end of unit »/

169 dc! Op byte;

161

162 if EOM=8 then Op = SendDato; elfse Op = SendEOMData;
163 VCRBSel = CreateRB{Mbx,User ,Size(VCRB),0p);

164 VCRB.Reference = Reference;

165 VCRB.NumBiks = 1;

166 BlocksPtr = @VCRB.Blocks;

167 Biocks(@).Addr = AbsPir{PktPtr);

168 Blocks(@).Length = PktSize;

169 catl UseRB{Mbx,VCRBESel};

170 if VCTroce<>0

1714 then do;

172 call ConsPut{@0p,e(’tVC send ‘F'B ° -)),

173 call ConsPut(®Reference,®( ' reference ‘F'W *.'));
174 call ConsPutEQPktPtr 808 ‘F'P *."));

175 calf ConsPut(@PktSize,8("(*W)*‘+*.%));

176 end;

177 call RqDeEeteSegment(VCRBSel.GExc); call ExeChk;
178 end VCSend;

179

188 /* receive a packet. Set the EOM stolus and return the length =/
181 VCReceive: procedure{Mbx,User,Reference,PkiPtr ,PktSize,EOMPir) word public;
182 dei Mbx token,

183 User word,

184 Reference word,

185 PktPtr pointer, /* to data x/

186 PktSize word, /+ of data =/

187 EOMPtr pointer; /* to EOM byte flag +/

188 dc! EOM bosed EOMPtr byte, /+ if end of unit »/

189 Rcvd word; /+ bytes received */

196

191 VCRBSel = CreateRB(Mbx,User,Size(VCRB) ,ReceiveData);
192 VCRB.Reference = Reference;

183 VCRE . NumBlks = 1;

184 BiocksPtr = @VCRB.Blocks;

195 Blocks(®).Addr = AbsPir(PktPtr);

196 Blocks(@).Length = PktSize;

197 eal | UseRB{Mbx,VCRBSel);

188 EOM = (RBHdr.Resp=OKEOMResp)};

199 Revd = VCRB.Buflen;

200 if VCTrace<>®

2e1 then do;

202 call ConsPut(@Reference,B(’“tVC receive reference ‘F'W ‘.'));
203 call ConsPut(ePktPtr.,e(’e *F'P *.'));

204 call ConsPut(@Rcvd,@('{*W) *."}):

205 cali ConsPut(8EOM,@("ECM 'F'B*+°.%));

2e6 end;

207 call RqDeleteSegment(VCRBSe! ,8Exe); coll ExcChk;
2e8 return Revd;

209 end VCReceive;

210

21

end VCi



4.5.7. MOD/NMFREAD.SRC

W1 DBNH UM -

$title{"NMF object read/reset’)
$targe
$optimize(3)

NMF: do;

$include{:me:inc/decl.lit)
$inciude{:sd:rmx86/inc/itksel.lit)
$inciude§:sd:rmxBG/Inc/ualIoc.ext)
$include(:sd: rmx86/1nec/nermbx.ext)
$include(:sd: rmxB6/inc/ufree, ext)
$include(:sd:rmx86/inc/ndImbx.ext)
$include(tsd: rmx86/inc/nremes. oxt)
$include§:sé:rmxnet/inc/cqrb.ext)
$include{:me:inc/rbhdr.inc)

del ABSel selector, /+ according to iNA9B2-1 P.R.M. section 6.4 x/
AB based ABSel structure
{ Hdr (RBHdrSize) byte,
TransAdrPtr dword,
FillLength word,
RespBufPtr dword,
RespBuflength word,
CmdBufPtr dword,
CmdBufLlength word };

dei CmdSel selector,
Cmd based CmdSel structure /+ iNA96@-1 P.R.M. section 6.4.4 »/
( Number byte,
Object word,
Modifier werd,
Length word,
Value (88) byte );
dc| RespSel selector,
Resp based RespSel structure /+ iNA96@-1 P.R.M. section 6.4.5 =/
{ Number byte, /« here Number=i »/
Object word,
Modifier word,
Length word,
Value (80) byte );
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41 $eject
42

66

43 NMFRead: procedure{User,Op.Object,Modif,Length,ValuePtr, ExcPtr) word public;

44 det User word,

45 Op byte, /* operation code »/

46 Object word, /+ object =/

47 Modif word, /+ modifier s/

48 Length word, /+ length of object »/

49 VaiuePtr pointer, /+ address of object data =/

50 ExcPtr peinter; /x exception code */

1 dci Exc based ExcPtr word, /+ exception code #/

52 ObjSize word, /* size of objects »/

853 Mbx token, /+* response mailbox x/

54 MbxResp token, /* mailbox response code »/

55 FiilLength word; /+ length filled back */

56

57 Mbx = RqCreateMalibox(®,ExcPtr); if Exe<>® then return @;
&8

59 ObjSize = Size(Cmd)—Size(Cmd.Value)tlength;

60

81 CmdSel = DgAllocate(ObjSize,ExcPtr); if Exc<>® then return 9;
62 Cmd . Number = 1;

63 Cmd.Object = Cbjeect;

64 Cmd. Modifier = Modif;

65 Cmd.Length = Length;

66 cail MovB{ValuePir,80md.Value,Length);

87

68 RespSel = DgAllocate(Ob}Size,ExcPtr); If Exc<>® then return 8;
69

76 ABSe! = DgAllocate(Size(AB).ExcPtr}; if Exc<>® then return @;
71

72 AB.TransAdrPtr = @; /% local node »/

73 AB.RespBufPtr = AbsPtr(®Resp); /* response buffer =/

74 AB.RespBuflength = ObjSize;

75 AB.CmdBufPtr = AbsPtr(@Cmd); /+ command buffer */

76 AB.CmdBuflength = 0bjSize;

77

78 RBHdrSel = ABSel;

79 RBEHdr.Length=Size(AB);

89 RBHdr .User = User;

81 RBHdr.RespPort = @FFh; /* for iRMX-B6 %/

82 RBHdAr.RetMbx = Mbx;

83 RBHdr.RBSel = ABSel;

84 RBHdr.SubSys = B@h; /* network manogement facility s/

85 RBHdr.Op = Op; /* operation »/

86 RBHdr.Resp = @; /* nothing yet »/

87

88 cal] CommRB(ABSel,ExcPtr); if Exe<>® then return &;

89 ABSel = RgReceiveMessage(Mbx,1080,8MbxResp,ExcPtr); if Exe<>2 then return &;
ge RBHdrSel = ABSel;

a1 if RBHdr.Resp<>»1 then return ©;

92

83 call MovB(@Resp.Value,ValuePtr,Length);

94 FillLength = AB.FiliLength;

g5

96 call RgDeleteMailbox{Mbx,ExcPtr); if Exc<>@ then return &;
97 call DgFree(CmdSel,ExcPtr); if Exc<>® then return 9;

88 call DgFree(RespSel ,ExcPtr); if Exc<>® then return 9;

08 call DgFree(ABSel ,ExcPtr); if Exc<>® then return ©;

10@

101 return Filllength;

1oz end NMFRead;

183 end NWF:



4.5.8. MOD/TICKER.SRC

B sk wd ok ki kb et omd ok h
VOO N P U SOOI UN P GRS —

N R RN
o L N

A ain b b bbb B AW HNEHWG OGN NNNDN
EUN—-QODINOIANEEN DO ONITN L UN DO BG

55
56
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59
60
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62
83
64

$titie("ticker — timing rodule’)
flarge
$optimize(3)

/* Ticker
« The Ticks() function returns a dword which increments at the
* 8254 clock rate of 1.23MHz.
« Call TicksStart to fire it up.
« 8254 code token from Robert Simoncic.
* Tasking from "Programming Techniques", ch. 3.
*

Ticker: do;

$include§:me:inc/dc!.Iit)
$include(:sd:rmx86/inc/Itksel.lit)
$inc1ude€:ad:rmxSS/inc/ncrreg.ext)
$include(:sd: rmx88/inc/nortsk. ext)
$include(:sd:rmx86/ine/nrectl. ext)
$inciude(:sd: rmx86/inc/nsnctl.ext)
$include(:sd:rmx86/inc/ndireg.ext)
$include{:sd:rmx86/inc/nditsk.ext)
$include(:sd: rmx86/inc/nsleep.axt)
$include(:me:inc/except.ext)
$include(:me:Tne/fmt.oxt)

del CleckN 1it *2*; /* clock number x/

dc| ClockAdr(4) word data {@2DQH, @@D2h, eeD4h, @ab6h);
del ClockReg token, /¥ access to clock */
ClockExe word; /» exception in regioh ops »/

de! LastTime dword public, /¢ last vaiue returned =/
Last structure (LSW word, MSW word) ot (@LastTime); /+ In words =/

dci PollTask token, /* ¢lock wrap polling »/
PoliPri 1it "@°, /* polling priority »/
PoliTime lit *3'; /» sompling intervai =/

/% initialize the clock */

ClockSet: procedure;
del Ctl it *@B4H', /» control byte »/
LSB 1it *@FFH', /» reset value x/
MSB lit *@FFH’;

output{ClockAdr(3)) = Ctl;
output (ClockAdr{ClockN))
output(ClockAdr{ClockN))
end ClockSet;

1 k-~

LSB;
MSB;
/* read the clock »/

ClockRead: procedure word reentrant;
del Ctt lit *8BeH"; /x contrel byte =/
del CW word, /» clock word »/
C structure {LSB byte, MSB byte) at (@CW);: /* in bytes x/

cutput{ClockAdr{3)) = Ct!;
C.LSB = input€0§ockAdrEC!ockNg;:
C.MSB = input(ClockAdr{CiockN));
return CW;

end ClockRead;
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65
66
67
68
68
70
YA
72
73
74
75
76
77
78
79
&0
&1
82
83
84
85
86
87
38
&g
g
9N
92
93
94
95
96
g7
g8
g9
100
1819
102
103
1e4
1e5
1e6
1e7
ies
109
11e
111
112
113
114
115
116
117
118
119
120
121
122

/* start up the polling task »/

PollStart: procedure;
del DataSe! selector; /+ our own data segment +/

DataSe! = SelectorOf(@DataSel);

PollTask = RgCreateTask(PolIPri,BPol | ,DataSe! ,8,512,0,08Exc);
call ExcChk;

end PollStart;

/* tickle the clock often enough to detect wrapping */

Poll: procedure;
do while @FFH;
if 8<>Ticks then;
call RgqSleep(PoliTime,8Exc); call ExoChk;
end;
end Potll;

/* Get the current time, If it*s not later then it wropped =/

Ticks: procedure dword reentrant public;
del C word, /x current clock */
T dword; /* local copy of current ticker */

call RgReceiveControl (ClockReg,@ClockExe); /* sieze control =/
C = ~ClockRead; /+* get (incrementing) LSW »/
do while C<=Last.LSW; /* non—increasing */
Last.LSW = C; Laost.MSW = Last.MSW+1; /* wrap it */
C = ~ClockRead; /* try again »/
end;
Last.LSW = C; /* advance LSW »/
= LastTime; /* get local copy /
c¢all RqSendControl{(@ClockExe); /*+ and release control #/
return T;
end Ticks;

/* start everything up */

TickStart: procedure publicy
LastTime = @;
ClockReg = RqCreateRegion(1,8Exc);: call ExcChk;
cali ClockSet;
call PotiStart;
end TickStart;

J* wait untit @ time, then return the current time =/

TickUntil; procedure (Until) dword reentrant public;
del Until dwoerd; /% until then «/
dcl Now dword;
Agein:
Now = Ticks;
if NowcUnti! then goto Again;
return Now;
end TickUntitl;

end Ticker;
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4.5.9. MOD/FMT.SRC

DAL E N -

$title{'NonStandard 1/0*)

$optimize(3)
$targe

/**II'll'l’*************l******t**!tlt***********i****************/

/* formatted I/0. The format string contains text mixed */
/* with the formots: »/
/* ‘. end of string {required) 74
/* LN prints nen '/
/* ‘¢ prints new line ./
/* ‘C a character x/
/* ‘S o string */
/* numbers may be preceded by a radix {default decimal) */
/* ‘B a byte 9 use decimal */
/* ‘Woo word ‘F use hex */
/* ‘D a double word *7 use octal »/
/* ‘P a pointer ‘1 yse binary */
/* ‘X skip a byte */
/* '? use current value as default fer Tnput */

/k******llt##**********t******#****ii#tt********lt#il#**lt****/

fmt: do;

/* things we
$save nolist

$include(:me:
$include{:sd:

tgd:
$include(:sd:
$include(:sd:
$include(:sd:
$inc|ude§:sd:

- H

$include

$include
$restore

might want to know about »/

inc/del. lit)

rmxSS/Inc/Itksal.litg
rmx88/ inc/ucreat.ext
rmx88/inc/uciose.ext)
rmx86/inc/uwrite.ext)
rmx86/inc/uread. ext)
rmx86/Inc/uspect . ext)
rmxB6/inc/uopen.ext)
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

teject

del ConsOut token public, /% :C0: token %/
Consin token public; /+ :CI: token *»/

/* hook up a console connection %/
ConsOpen: procedure public;
ConsOut = DgCreate(®(4,’:C0:"'),0FmtExc);
call bgOpen(ConsOut,2,0,8FmtExc);
Consin = DgCreate(@{4,':CI:*),BFmtExe):
call DgOpen(Consin,t,®,0FmtExc);
end ConsOpen;

/* call to shut down console connection x/
ConsClose: procedure public;

cali DgClose(ConsOut,BFmtExc);

cali DgClose(Consin,®FmtExc);

end ConsClose;
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$eject

del

dei

FmtScan pointer public, /x current scanning pointer »/
FmtExe token public; /* exception =/

FmtIn token, /¢ input, iff exists =/
FmtOut token, /* output, Iff exists &/
FmiWidth word; /+ output field width «/

/* our read »/
Read: procedure{P,L);

dcl P pointer, /% to text »/
L byte; /* length =/
call DgSpecial (1,9FmtIn,®FmtExc); /* set transparent =/
if L>DgRead(FmtIn,P,L,0FmtExc)
then /+2%x/:
call DgSpecial (&,8Fmtin,8FmtExc); /+ set normal #*/
end Read;

/* our write =/
Write: procedure(P,L);

del P pointer, /+ to text »/
L word; /% length »/
if FmtOut<>0
then call DgWrite(FmtQut,P,L,0FmtExc);
FmtWidth = FmtWidih+L;
end Write;

/* bump the FmtScan scanner »/
XFmt: procedure(L);

de!

del

del L oword; /+ offset »/

del B bused FmiScen (+) byte;
FmtScan = @B(L);

end XFmt:

AscBEL 1it '@7h’,
AscBS  |it ‘esh’,
AscLF |it '@Ah*,
AscCR it '@Dh*,
AscDEL it '@7Fh’";

ECL (*g byte data (AscCR,AscLF), /* newline %/
BS (32) byte
data ¢{ 8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,
8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8 ),
Zap (*) byte data (AscBS,' ’,AscBS);
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100
101
102
103
104
183
108
197
108
108
11e
111
112
113
114
115
118
17

$eject

del FmiDft byte initiel (@); /% allow default input =/

del Digit (18) byte data (*@123456789ABCDEF’), /* map to characters %/

dei

NSize (3) byte

Rdx1@ {*) byte
Rdx16 g*) byte
Rdx8 (*) byte
Rdx2 (*) byte
RdxPtr pointer

data {1,2,4); /* width of numbers »/

data (10,* ’,' *,3,5,10),
data (18,'H','@',2,4,8),

data (8,'Q",'0",3,6,11),

data (2,'B’,’'0',8,16,32),
initial (eRdx10),

Rdx based RdxPtr structure /+ conversion table */
{ Rdx byte, /x divisor »/
Tag byte, /* suffix »/
Le byte, /x leading 0 »/
Digs (3) byte }; /» digits in various widths =/
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118
g
120
121
122
123
124
125
126
127
128
129
130
131

132

133
134
135
138
137
138
138
148
141

142
143
144
145
146
147
148
149
15@
151

152
153
154
155
156
157
158
159
160
161

182
163
164
165
166
167
168
169
170
171

172
173

$eject

/* scan ¢ number x/

NFmi: procedure{W);
dc! W byte; /* size index »/
del N dword; /* accumulator »/

/¥ print N #/
NOut: procedure;
det R dword, /+ remains of unformatted N */
D byte, /* digit counter »/
T (33) byte; /« buffer for text #/
N;
Rdx.Digs{W};
T(D) = Rdx.Tag: /* explain =/
if Re® /% special case for all @ »/
then do; T{D-1) = '®'; D = D-1; end;
else do while R<® and D<>@; /* pull LSD to MSD =/
T(D~1) = Digit{Low(R mod Rdx.Rdx});
R = R/Rdx.Rdx;
D= D-1;
end:
do while D<>8; /+ leading @s */
T{D~1} = Rdx.L8; D = D~1;
end;
call Write(®@T ,Rdx.Digs(W)+1); /* print x/
end NOut;

R
D

B

/* input, edit, & display a number »/
NIn: procedure;
del C byte; /x input character »/

If FmtDft<>® /» use previous value %/

then FmtDft = ©; /+ clear flag »/

else N= @; /% clear acc »/

call NOut; /+ initial value »/

C ot s;

do while C<CAscCR;
call Write{@BS,2); call Read{(®C,1);
if C=AscDEL then N = N/Rdx.Rdx;
else if '@'<=C and C<='9" then N
eise [f 'A’'<=C and C<="F' then N = N*Rdx.Rdx+1@+C~*A*;
efse if 'a'<=C and C<='f' then N = N#Rdx.Rdx+1@+C~’a*;
call Write(eBS,Rdx.Digs(W)—1); call NOut;
end;

call MovB(BN,FmtScan,NSize(W)); /+ store number =/

end Nin;

N*Rdx .Rdx+C—"9";

g0

N = @; call MovB(FmtScon,BN,NSize(W)); /+ lood accumulator %/
if Fmtin0

then call NIn; /% input =/

else call NOut:; /* dump resuit =/

call XFmt(NSize(W));

Rdxptr = @Rdx18; [+ reset radix =/

end NFmt;
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181
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198
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198
199
200
2
202
203
204
205
2e6
2e7
2e8
208
21@
211
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$eject

/* scan off a character s/
CFmt: procedure;
if FmtIn<>0
then calt Read(FmtScan,1);
call Write{FmtScon,1);
call XFmt(1);
end CFmt;

/* scan off a string »/
SFmt: procedure;
del S based FmtScaon structure
{ L byte, /+ length of string +/
B (8@) byte ); /» text s/

/* read into a string %/
SIn: procedure;
del I word, /* current length »/

do while [<>8.L;
call] Read{6C,1);
if C=AscCR
then S.Le=T;
else if C=AscDEL
then do;
if 1<>0 then do; call Write(@Zup,Length{Zap)); I = I-1; end;
end;
else do; call Write{eC,1);; 8.B(I) =C; I = I41; end;
end;
end Sln;

if FmiIn<>@

then call 8In;

eise call Write(®S.B,S.L);

call XFmt{S.1L); /+ skip past string »/
end SFmt;



212 $eject

213

214 dcl FmtChars (+) byte data (' 'tCSBWOPFO717X.'); /* format characters =/
215

216 /» formatted 1/0 »/

217 Fmt: procedure {(P,A,1,0) public;

218 dc! P pointer, /+ to arguments =/

219 A pointer, /% to format =/

220 1 token, /+ input channei (@ for output) */

221 O token; /¢ output channel %/

222 dc! Text based A (#) byte, /* substring »/

223 TextL word, /+ length of substring «/

224 FChar byte, /+ format character »/

225 FCase byte; /+ format character number =/

228

227 FmiScan = P; FmtIn = I; FmtOut = Q; /+ set global registers */
228 TextlL = @; /+ start scan */

229 do while 1; /% scan unti] end of formats »/

230 if Text{TextL)<>**' /% check for escape */

23 then Textl =Textl+t; /* just include nonspecial */
232 else do; .

233 if Textl<>® then cali Write(BText,Textl); /+ print text »/
234 FChar = Texi(Textl+1);

235 A = 8Text(Texti+2); TextL = ©; /x skip * =/
238

237 /* search format table =/

238 FCase = Length{FmtChars);

239 do while FCase<>@ end FmtChars{FCase~1)<>FChar;
240 FCase = FCase~1;

241 end;

242 do case FCase; /» take action */

243 ¥e: : /+ not found */

244 Fi: call Write(@FChar,1); /* '' unspecial »/
245 F2: ccll Write(@EOL,Size(EOL}); /x ‘t EOL »/
246 F3: call CFmt; /¢ ‘C character »/

247 F4: call SFmt; /+ 'S string */

248 F5: call NFmtﬁag; /* 'B byte x/

249 F6: call NFmt(1); /* 'W word */

250 F7: catt NFmt(2); /* 'D dword *»/

251 F8: call NFmt{(2); /* 'P pointer »/

252 F9: RdxPtr = 8Rdx16; /* *‘F hex »/

253 F10: RdxPir = BRdx10; /* ‘9 decimal =»/

254 F11: RdxPitr = BRdx8; /* *7 octal »/

255 F12: RdxPtr = ©ORdx2; /* "1 binary »/

256 F13: FmiDft = 1; /* '? defaull on input *»/
257 Fi4: call XFmt{1); /% 'X skip byte »/

258 Fi5: return; /* ', done +/

259 end;

269 end;

261 end;

262 end Fmt;



263
264
265
268
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269
27e
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
288
29@
291
202

$eject

/* set the FmtScan pointer & print a string */
CongPut: procedure{P,A) public;
def P pointer, /* to argument »/
A pointer; /+ to text */
call Fmt{P,A,9,ConsOut);
end ConsPut;

/% set the FmtScan pointer & read & string »/
ConsGet: procedure{(P,A) public;
del P pointer, /+ to argument »/
A pointer; /¢ to text =/
call Fmt(P,A,Consin,ConsOut);
end ConsGet;

FGet: procedure{P,A,1) public;
del P pointer, /+ to argument #/
A pointer, /% to text »/
1 token; /* input file »/
call Fmt{P,A,Consln,@);
end FGet;

FPut: procedure{P,A,0) publig;
dcl P pointer, /* to argument =/
A pointer, /¢ to text »/
O token; /* ouiput file »/
call Fmt{P,A,2,0);
end FPut;
end Fmt;
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4.5.10. MOD/EXCEPT.SRC

LU h U=

$title(*exception checker*)
$large

Except: do; /* this is probably the wrong way to do this =/
$inciude(:me:inc/dect. 11t)
$inciude(:ad:rmx88/inc/Itksel . lit)

$inctude(:sd: rmx88/inc/uexit.ext)

$inctude(:me:inc/fmt.ext)

del Exc word public; /* everybody's exception =/

ExcChk: procedure public;
del € byte;
if Exe>0
then do;
call ConsPut(@Exc,8(' *1Exception *F'W: ."));
call ConsGat(&C (' continue (y|n) *C*t*."));
if C="n"'
then call DgExit(3); /* tube =/
end;
end ExcChk;
end Except;

77



4.5.11,

R ~h oh o b ok ok bk b b
DO SNONRAEWRN OO DU~

RN
by —

TEST/DLTEST.SRC

$titie(’drive DL*)

$iarge
DlLTest: do;

$include(:me:
$inctude(:sd:

$inciude(:sd:
$include(:sd:
$include(:sd:
$include(:sd:
$include(:sd:

$include(:sd:
$include(:sd:

$include(:me:
$include(:me:
$include(:me:
$inctude(:me:
$include(:me:

ine/del.lit)
rmx88/inc/itksel. it}

rmx86/inc/ncraseg. ext)
rmx88/inc/ndlseg.ext)
rmx86/ine/nermbx.ext)
rmx86/ine/ndimbx,ext)
rmx86/inc/nremes. ext)

rinx88/inc/uexit.ext)
rmxnet/inc/eqrb.ext)

inc/fmt.ext)
inc/except.ext)
inc/dl.ext)
inc/putbyt.ine)
inc/zaphbyt.inc)
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25
26
27
28
28
3e
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
58
57
58
59
60
61
62
63
64
85
86
87
68
69
70
71
72
73
74
75
76

79

$subtitie('DL test®)

dcl Mbx token, /» request mailbox */
User word; /» job ID? »/

dei TPkt structure
{ Hdr {THdr$ize) byte, Space (1580) byte ),
RPkt structure
{ Hdr (RHdrSize) byte, Space (1580) byte ),
DLSAP byte, /» to test on »/
DSize word,
DA (8) byte initial (OFFH,@FFH,@FFH,BFFH,aFFH,FFH),
C byte,
I word;

call ConsOpen;

Mbx = RqCreateMaiibox{®,BExc); call ExcChk;

User = CqCreateCommUser{®Exc); call ExeChk;

cakbl ConsGet(@DLTrqce.é(’truce flag = ‘F'B *.’});
catl ConsGet{@C,0('transmit/receive ?'.8."0 Y
calt ConsGet{@DLSAP,B('DLSAP = ‘F'B *.*)});

DSize = 20; call ConsGet{BDSIze 8('size = *7'Wt°."));

!

call DLConnect(Mbx,User,DLSAP);

if C='"r’
then do;
call ZapBytes{@RPkt.DSize):
call DLReceive(Mbx,User ,DLSAP,BRPkt,DSize);
call PutBytes(@8RPkt,DSize);
end;
else if C="t'
then do;
call ConsGet(@DA,8('network DA = *?'F'B,*?'F B, 2F'B, ' ?'F'B, "?F'B,*7'F'B*+*.'));
THdrPtr = BTPkt;
THdr.Dst1lSAP, THdr.SrclSAP = DLSAP;
THdr.ISOCmd = 83H;
¢all PutBytes{®TPkt,THdrSize);
I = THdrSize; C = BOH;
do white I<>DSize;
call ConsGet(8C,0(’ *?'F'B*.’')); TPkt.Space{I-THdrSize) =
T = T4
end;
catt DLTransmit{Mbx,User 8DA ,8TPkt ,DSize);
end;
calt ConsPut{nil,e{’*+'."));

cal! DLDisconnect{Mbx,User ,DLSAP);
call ConsCiose;

call DgExit{e);
end DlLTest;



4.5.12. TEST/VCTEST.SRC

O~ MmN E N -

$title(drive VC')
$large

VCTest: do;

$inciude(:me:inc/det.tit)
$inctude(:sd: rmx86/inc/) tksel.

$include(:sd: rmx86/inc/ncrseg.
$include(:sd: rmx86/inc/ndiseq.
$include(:sd: rmx86/inc/nermbx.
$include(:sd: rmx88/inc/ndimbx.
$include(:sd: rmx86/Tnc/nremes.

1it)

ext)
ext)
ext)
ext;
ext

$include(:sd: rmx86/1nc/uexit.ext)

$include(:sd: rmxnet/inc/cqrb.ext)

$include(:me: inc/fmt. ext)
$include(:me:inc/except.ext)
$include(:me:inc/ve.ext)
$include§:me:inc/putbyt.inc)
$include(:me:inc/zapbyt.ine)

30
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28
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31
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34
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36
37
38
39
40
41
42
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44
45
48
47
48
49
50
51
52
53
54
55
56

$subtitie('VC test')

del Mbx token, /* request mailbox +/
User word; /+ job ID? »/

de! Pkt (1486) byte, /* raw data =/
PktSize word, /+* packet size =/ i
TSAP (2) word, /+ transport service access points »/
NA (B) byte, /* network address =/
TAP pointer, /* to transport address buffer %/
Ref word, /* socket reference »/
EOM byte, /% EOM flag »/
C byte,
I word;

call ConsOpen;

Mbx = RgCreateMailbox(@,8Exc); call ExcChk;
User = CgCreateCommUser{@Exc}; call ExcChk;

call ConsGet(8VCTrace,8(’trace flag = ‘F'B *.*));
Ref = VCOpen{Mbx,User):

call ConsGet(@TSAP,8('TSAP local = *F*W remote = ‘F'W '.*));
call ConsGet(@NA,8(’ net = ‘F'B,'F'B, F‘B,*‘F'B, ‘F‘B,'F'B't'.*));

call ConsGet(®C,8( active/passive open ='C'+*,'));
if Ce'q’

then TAP ActTAB(TSAP(@),&NA,TSAPE1gg;
else TAP = PasTAB(TSAP(@),eNA,TSAP(1));
call VCConnect(Mbx,User Ref ,TAP,(C=a’'});

i
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57
58
58
60
61
62
83
64
€5
66
67
68
69
e
71
72
73
74
75
76
77
78
78
8e
81
82
83
84
85
886
87
88
8¢
Ge
g1

82

$eject

C="'.";
do while C»' '3
call ConsGet(BC,8{'transmit/receive = ‘'C '.*));

if Qe*r’
then do;
call ZapBytes{@Pkt,Size(Pkt));
PktSize = VCReceive(be.User Ref ePkt,Size(Pkt) ,0E0M);

cal| ConsPut{@PktSize,0('(’ W) T
call PutBytes(@Pkt,PktSize);
if EOM<2
then call ConsPutEnii.Qs' EOM*+*.*));
else call ConsPut(nit,@{’"'+*.'});
end;

else if C="¢t'

then do;

call ConsGet(@PktSize,0( size = "W't'.*));

I = @; C = 0oH;

do while I<OPKktSize;
call ConsGet(@C,0(**'?'F'B *.'}); Pkt{l) = (;
I = I+1;
end;

call ConsGet(BEOM,8('EOM="F'B'1*."')});

cali VCSend{Mbx,User ,Ref 0Pkt ,PktSize, EOM);

end;

end;
calt VCClose(Mbx,User,Ref);
Eull ConsClose;

cal | DgExit{e};
end VCTest;



4.5.13. TEST/NMFTEST.SRC

WONDo S N -

e ek mdh oh kol
NN O

18
19
28

$title{"NVMF read/reset’)
$large
$optimize(3)

NMFPoke: do;

$include(:me:inc/del. . tit)
$include(:sd:rmx86/inc/Itksel.1it)
$include(:sd:rmx86/inc/uexit.ext)
$include(:sd: rmxnet/inc/cqrb.ext)
$include(:me:ing/fmt.ext)
$inciude(:me; inc/except.ext)
$include(:me:inc/nmfread.ext)

$inctlude(:me: inc/putbyt. inc)

Echo: procedure(Rest);
dec| Rest pointer: /x to string »/
call ConsPut(Rest,®8{"'S '.*}):
end Echo;
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52
53
54
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66
61
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77
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$eject

del

Req:

ObjFmt byte initial (©), /+ format charocter */
Obj word Tniticl (2@03H) /* object number =/
ObjModif word initial (eeeaﬁ) /* subobject #/
ObjBuf (102H) byte;

procedure{0p);
dcl Op byte; /» operation =/
del L word;

call ConsGet{@0b].,0('ocbject="2'F'W *.*));
call ConsGet(QObjModif o 'modifier="?°F'W *."));
L = NMFRead(User,0p.0bj,0bjModif,Size(ObjBuf),80bjBuf ,BExc);
¢dal ] ExcChk;
if L<8B
then call ConsPut(@L,8{'error: fill length="W'¢+'.’));
else do case {(ObjFmt);
do; /* byte (*) »/
call ConsPut(nil,e(*(*."})
call PutBytes(@Ob;Buf L~ -7}
call ConsPut{nil,&(*)*."));
end;
call ConsPut(@ObjBuf.QE'é' W)
call ConsPut(@0bjBuf,8("’ D)
end;
end Req;

/* word x/
/* dword =/

SetObjfmt: procedure;

del F byte;

call ConsGet(oF,8('='C'.'));

if F="b"'

then do; call Echo(®(7,'yte (*)*)); ObjFmt = 8; end;

else if F="w’

then do; call Echo(e(3,’ocrd')); ObjFmt = 1; end;

efse if F="d°'

then do; call Echo(e(4,'word®))}; Objfmt = 2; end;

eise call ConsPut{nil,®(’ word, dword, or byte (*)7t°.'))
end SetObjFmt;

CmdlLoop: procedure;

del Ch byte; /+ command character s/
do while 1;
call ConsGet{®Ch,8(’ ‘tcommand: ‘C*.')):
if Ch=8DH
then return; /+ done »/
else if Ch='r’
then do; cali Echo(0(3,'ead’)}: call Req(@OH); end;
else if Ch='¢’
then do; call Echo(@(4,'lear')); call Req(@1H); end;
else if Ch="f"
then do; call Echo(®(5,'ormat’)}; call SetObjFmt; end;
else call ConsPut(nil ﬂ("t'
‘read, ',
’cteor, ',
*format, ',
'or CR to stop't'.*));
end;
end CmdlLoop;



ge
81
82
83
84
a5
a6
87
88
&g
90
g1
92
g3
94

$eject

dol User word; /+ comm user ID */

cali ConsOpen;

User = CqCreateCommUser(@Exc); call ExcChk;

call Cmdloop;
call ConsPut{nil,@{"*t°.%));

call ConsClose;
call DgExit(@);

end NMFPoke;
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4.5.14. UTILS/JAM.SRC

OO~ N -

$title('DL jomming')

$large

$optimize(3)

Jammer: do;

$save nolist

$include(
$include(

$include(
$include(
$include(
$include(

$include(
$3nclude§
$include

$include(

$include(

$inctude(
$include
$inciude
$include

cmed

1s8d:

:8d:

1sd:
18d;
:sd:

1sd:
rsd:
red:
18d;

18d:

imes
imes
ime:
ime!

ing/del.1it)
rmx86/inc/ltksel.11t)

rmx868/inc/nerseg.ext)
rmxBS/inc/ncrmbx.ext}
rmx86/inc/nremes.ext
rmx86/inc/ndimbx, ext)

rmx88/inc/ucreat.ext)
rmx86/inc/uopen.ext)
rmx88/inc/uciose.ext)
rmx86/inc/uexit.ext)

rmxnet/inc/cqrb.ext)

ine/fmt.ext)
inc/except.ext)
inc/ticker,ext)
inc/cal.ext)

$include{:me:inc/rbhdr.inc)
$include(:me: inc/dl.inc)
$include(:me:inc/d}.ext)
$include{:me: Ine/zapbyt. inc)

$restore
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32
33
34
35
36
37
38
39
4
41
42
43
44
45
46
47
48
48

$subtitle(*”)

del
del
del

del
dei

del

Mbx token, /* request mailbox »/
User word; /% job ID? */
DA (B) byte initial (255,255,255,255,255,255), /* network DA */
DLSAP byte; /* test AP »/
NSend dword, /+ number to send »/
NRBs word, /x degree of overiop */
NBytes word; /* length of packets »/
TStart dword, /» start time »/
TSpent dword; /* elapsed time */
PktPtr pointer,
Pkt based PktPtr structure
( Hdr (THdrSize) byte,

R word, /* request block number %/

N dword ); /+ sequence number =/
R word,
Resp word;

&7
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59
60
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62
83
64
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66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
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84
85
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$eject

/* convert absolute to pointer */
PtrAbs: procedure (A) pointer;
del A dword;
del P pointer,
Q structure (S word, O word) ot (8P):
Q.5 = Shr{A.,4); Q.0 = A and 1111B;
return P;
end PtrAbs;

/> make a transmit RB =
MakeTRB: procedure(PktPir,PktSize) selector;
dc| PktPtr pointer, /* to pocket »/
PktSize word; /+ of packet =/
RBHdrSel, TRBSe! = RqCreateSegment{Size(TRB)},8Ex¢); call ExcChk;
RBHdr.Length = Size(TRB);
RBHdr.User = User;
RBHdr.RespPort = GFFH;
RBHdr.RetMbx = Mbx;
RBHdr.RBSe| = RBHdrSel;
RBHdr.SubSys = 28H;
RBHdr.Op = 84H;
RBHdr.Resp = 8;

TRB.BufCount = 1;

TRB.ByteCount(@) = PkiSize~RHdrSize+THdrSize; /+ true length %/
TRB.BufLoc{®) = AbsPtr{ePkt);

TRB.DstAddrPir = AbsPtr{8DA);

THdrPtr = &Pkt . Hdr; ‘
THdr.D=stLSAP, THdr.SrclSAP = DLSAP;
THdr . IS0Cmd = B3H:;

return RBHdrSel;
end MakeTRB;
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88 S$eject
89

9@ Jam: procedure;

91 dcl N dword; /+ packet number «/

a2

93 N = @;

294 do while N<NSend;

95 RBHdrSe! = RgReceiveMessage{Mbx,5002,08Resp,8Exc); call ExcChk;
98 if Resp<>® or RBHdr.Resp<1

a7 then do; Exc = @FFBOH+RBHdAr.Resp; call ExcChk; end;
a8 N = N+1;

g9 TRBSel = RBHdrSel;

100 PktPtr = PtrAbs(TRB.BuflLoc(@));

191 Pkt.N = N;

102 calt CommRB(RBHdrSel,@Exc): call ExeChk:

183 end;

104

185 end Jam;

89
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108
110
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112
113
114
115
116
117
18
119
12@
121
122
123
124
i25
128
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
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$eject
cali ConsOpen;

Mbx = RqCreateMai lbox{@,BExc); call ExcChk;
User = CqCreateCommUser{®Exc); call ExcChk;

call ConsGet(6DA,@('network DA = *2'F'B, ' ?'F'B,*?'F'B,"?'F'B, “2°F'B,*?'F'B ‘."));
call ConsGet(BDLSAP,B{'DLSAP = 'F'B*'t'.'));

call ConsGet(@NSend,®{ ' packet count = ‘D *.*));

call ConsGet(ONRBs,@('RBs = 'W *.’));

call ConsGet(ONBytes,®('size = *‘W't*.'));

call DLConnect(Mbx,User ,DLSAP);

/* stuff the pipeline x/
R = 8;
do while R<NRBs;
PkiPtr = BuildPtr{RqCreateSegment{NBytes,BExc),8); call ExcChk;
cati ZapBytes(@Pkt ,NBytes);
Pkt.R = R;
call CommRB{MckeTRE{8FPkt ,NBytes),®Exc); call ExcChk;
R = R+1;
end;

call TickStart;

TStart = Ticks;

call Jam;

TSpent = Ticks~TStart;

/* drain pipe «/

R = 8

do while R<NRBs;
RBHdrSel= RqReceliveMessage(Mbx,6000,8Resp,8Exc); call ExcChk;
R = R+i;
end;

call DLDisconnect{Mbx,User,DLSAP);
call ConsPut(@TSpent.e(’'D ticks*+:.'));
call ConsClose;

cali DgExit(@);
end Jammer;



4.5.15.

DB N -

UTILS/DG.SRC
$large

Stat: do;
$include(:me:inc/det. 17t}
$inc!ude§:sd:rmx86/inc/ltksel.Iit)
$incliude(:sd: rmxB6/Inc/uexit.ext)
$include(:sd:rmxnet/inc/cqrb.ext)
$include(:me:inc/except.ext)
$include(:me:inc/fmt.ext)
$include(:me: inc/nmfread.ext)

del 8 structure
{ ID (B) byte,
Sent dword,
Coiit word,
Coll2 word,
Coil118 word,
Revd dword,
CRC word,
Altign word,
Resorce word };
del U word,
L word:

= CqCreateCommUser(@Exc); call ExcChk;

NMFRead(U,0,2002H,0,5ize(S.1D),88.1ID,8Exc); call ExcChk;
NMFRead{U,8,2003H,2,512e(5.5ent),05.5ent ,BExc); cail ExeChk;
NMFRead(U,@,2004H,0,Si2e(S.Col 11),65.Col 1 1,8Exc); call ExeChk;
NMFRead{),9,2005H,0,5ize(S.Col12),85.Col12,8Exe)}; call ExcChk;
NMFRead{U,2,2006M,08,Size(S.Col{16),88.Col 118,0Exc); call ExcChk;
NMFReod(U,@.ZOB?H,@,SizezS.Rcvd),QS.Rcvd,BExc): call ExcChk;
NMFRead{U,®,20088H,2,5ize(S.CRC) ,05.CRC,8Exc); call ExcChk:
NMFReod(U.6.2699H.0,SEzeES.AIign),ﬂS.Align,@Exc); c¢oll ExcChk;
NMFRead(U,0,200AH,8,Size(S.Resorce).85.Resorce,BExc); call ExcChk:

rrrrrere C

BHs g

cali ConsOpen;
call ConsPut(8S,8('ID="F'B 'F'B 'F'B ‘F‘'B ‘F'B ‘F'B *t',
*Sent='D primary collision='W secondary=‘W exceed=‘W*1",
’Recgivedﬁ'n CRC error="W unaligned='W overrun=‘W*t',
caii ConsClose;
call DgExit{e);
end Stat;

91



