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FOREWORD

This publication is the User Manual for the Modular System Control
Development Model (MSCDM). It describes the system, each capabil-
ity and how *to use it. This manual was prepared by the Burroughs
Corporation and is submitted in accordance with the requirements

of Contract DCA 100-76-C-0083.
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1. INTRODUCTION

1.1 Purpose

The Modular System Control Development Model (MSCDM) Feasibility
Development Model (FDM) developed under Contract DCA 100-76-C-0083
is implemented as loop 5 of the Exploratory System Control Model
(ESM) Multiloop Network. Operation of the original three loop
system 1s described in the ESM User Manual of March 1977 (Document
66143-1). Operation of loop 4 is described in the ESMD User Man-
ual of March 1978 (Document 66146). The ESM Multiloop Network
provides a flexible tool for simulating and comparing a wide range
of system control architectures and their related procedures and
protocols. The ESM has been designed to model the class of system
control architectures that have the characteristics of decentral-
ized operation, modularity, ease of modification and upgrade capa-
bility, high reliability, high survivability and fail-soft

operation.

1.2 Background

The following is based on information in the Statement of Work for

MSCDM, Contract DCA 100-76-C-0083.

Since 1974, the Defense Communications Engineering Center (DCEC)
has been investigating various distributed computer architectures
for various communication applications including digital speech
processing, switching and system control. Distributed architec-

tures that are designed from a functional decomposition point of
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view seem particularly interesting with respect to modularity,
reliability and cost. Various efforts such as the Bolt Beranek
and Newmans' PLURIBUS and the Carnegie-Mellon University C.mmp
advanced computer concepts have shown the advantages of a distrib-
uted architecture with respect to modularity, reliability and
cost. For example, fail-soft behavior is possible, using these
concepts, that will permit necessary functions to continuously

operate even if some of the components fail.

The advent of Large Scale Integration technology and microproces-
sors in particular has now made it advantageous, cost wise, relia-
bility wise, and maintainability wise, *to design distributed com-
puting systems. Microprocessors exist that can be used to replace
wired logic as well as sophisticated computing systems. In fact
there are microprocessor systems on the market that are capable of
replacing sophisticated minicomputer systems. Currently one of
the main uses of microprocessors in the area of automatic control
is the design of controllers. It now seems particularly advan-
rageous for DCA *to investiage the use of microprocessors in dis-
tributed architecture concepts which incorporate the functions of
System Control as it pertains to the DCS. The DCS is a general
purpose systeir composed of leased and Government-owned trans-
mission media, relay stations, and switching centers. It embraces
all of the long-haul point-to-point DCS assets of the three

Military Departments. The DCS encompasses a wide range of
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services, including command and control, intelligence, and early
warning, as well as administrative and logistical communications.
The major networks within the present DCS provide voice, secure
voice, and secure record communications service. Each of these
networks 1s characterized by a degree of automatic switching, a
milirary precedence system, world-wide trunking, and service to a

large community of defense and other U. S. Government users.

The control and management of a large communication system 1is a
complex task. It includes the continual monitoring and assessment
of system performance, the formulation and implementation of
control actions in response to system performance degradation, the
detection, isolation and restoral of faults and the generation of
analyses, reports and displays in support of the system planning
and engineering process. In order to carry out these functions,
system controllers require ADP equipments which are geographically
distributed and in constant interaction and communication with

each other.

In recent years there has been considerable interest in more
automated techniques for system control. The Assistant Secretary
of Defense for Telecommunications (now known as DTACCS) stated in
guidance for submission of the FY 75-79 program objective memoran-
dum that the DCA effort in the area of automatic system control
and technical control should be expanded. The Defense Communi-

cations System (DCS) must be a highly survivable entity in order




—— s R

P

to insure that its vital mission 1is carried out, In order to
enhance system survivability, it 1s highly desirable to decentra-
lize the real-time monitoring and control process as much as
possible. Therefore, if the system 1is fragmented the remaining
system control elements will be able to effectively operate their

fragmented portions of the DCS.

The MSCDM Project consists of two major phases. Phase I 1s a
study in order ro devermine a near optimal ser of System Control
modules and recommend an architecture to connect the modules.
Phase I1 1is an implementation of the recommended modules and
architecture in order to demonstrate feasibility of the approach.
The MSCDM along with the ESM make up the ESM Multiloop Network for

System Control Simulation.

1.3 System Elements and Connectivity

The MSCDM Feasibility Development Model (FDM) is given in Figure
1-1. The loop will be referred to as loop 5 in the ESM Multiloop
Network. The default MSCDM functions are assigned to each node as
shown; however, since each node is down line loadable from the
program development unit (PDU), functions can be mapped %o hard-
ware modules in many different configurations. Each node is
assigned a node designator as shown. Each node owns at leas* one
logical identifier (LID) which is equal to its node designator
(ND). Thus packets can be addressed to any node in the system by
setting the destination LID to the ND of that node. The indirect
method of addressing using LID/functional address (FAD) conversion

tables used for ESM will also be used in the MSCDM. Thus any
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Figure 1-1. MSCDM System Configuration
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MSCDM node can communicate with an ESM node. In addition, the
rerminal node (ND=25) will have the ESM ATTACH capability so that

1t can communicate with ESM terminals and host processors.

The Loop Interface Units (LIU) are the same as in ESMD Loop 4.
Thus the loop is actually a double loop configuraion with the same
ESMD loop-back capability. The UC's are DEC LSI-11 microcomputers
with 32k x 16 memories. The PDU 1s a PDP 11V03 system which is
housed 1n its own cabinet with power supply and can be used inde-
pendently of the loop. The PDU can be used as a general purpose
processor. The loop is contained in a separate cabinet with power

supply.

An IEEE 488 interface 1is provided at node 27. Node 28 contains a
serial interface that is cable connected to the serial interface

in the PDP11/40 HSTB (ND=5) in loop 2. Thus the MSCDM appears as

a terminal to HSTB.

Simulated inputs *o nodes 22 (VSQC), 23 (DSQC), and 26 (BWBSA)
will be generated by an LSI-11 microprocessor used as a simulated
inpu* generator (SIG). The SIG will contain three serial inter-

aces in nodes 22, 23, and 26.
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1.3.1 Relationships with ESM Loops 1-4

The MSCDM is integrated as loop 5 of the ESM Multiloop Network
shown 1in Figure 1-2. Loop 5 and its nodes can operate indepen-
dently from the other network loops or in conjunction with other
network loops, via a loop interface node Xnown as a gateway node.
Nodes 13 and 21 are gateway nodes in loop 4 and 5. In loop 5,
node 21 recognizes and accepts packets destined for other nodes on
loops within the network. Node 21 passes the packets t) jateway
node 13 over a 9600 baud asynchronous line. Loop 5 also has a
connection (node 28) to the PDPl1/40 in loop 2. The node 28
microprocessor appear as a terminal to the PDPl1/40 operating

sy stem.

Any terminal on a loop has the capability to communicate with any
other node 1in the network via use of the ATTACH function. The
comnand "ATTACH XX" entered at a any terminal denotes the logical
address of the node to which the user wishes to communicate. The
nodal software interprets the comnand and directs that terminal's
input to the selected nodal processor. For example "ATTACH 16"
typed at node 25 terminal enables the user to cowmnunicate with the
B776 Host processor on loop 4, node 16. The user should attach
terminal nodes only to processors which have the capability to com-

municate with a4 rernminal.
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1.3.2 Loop 5 Modnle Intercomnunication

Any nodal module can communicate with any other module, however,

the nodal software tar the M3 agpolication defines the flow of

intormation in the system. The OCRI terminal is normally ATTACHED

to the DBMS which runs the User Languaygye. The other ESM terminals

communicate with the User Language via the loop 4-5 gateway

(SSC1).

The SIG provides inputs to the VSQC, DSQC and BWSBA, which in

turn, communicate simulated faults to the FIAC module. FIAC

generates event reports to the OCRI and DBMS. The PDPLL/40, which

is shared by loops 2 and S, generates inputs to the SDCA, which

then generates switch saturation reports to the OCRI and DBMS.

The program SDCAS, which is run on the PDPL11/40 by typing "“RUN

SDCAS", generates the SDCA inputs, sends them over a 9600 baud

asynchronous interface via node 28 and also outputs them to the

terminal attached to the PDPl1/40. The DBMS, OCRI and FIAC

communicate with the other loops via the SSCI gateway, node 21.

An LA36 DECWRITER is used as the OCRI hard-copy terminal attached

to node 25. A VTS2 DECSCOPE is used as a local CRT terminal

connected to the Program Development Unit (PDU).
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2. PHYSICAL CONFIGURATLON

The MSCDT FDM loop 5 system consists of the following major

physical entities:

- One loop cabinet containing 7 of the 8 LSI-11 nodes, 8 loop
interface units (LIUs), 1 simulated input generator (SIG),
clock generator/buffer circuits, power supply, and operator
control panel.

- One PDP1l1V0O3 Program Development Unit containing 1 LSI-11
node, 1 LSI-11 processor, and a minidisk.
- One CRT terminal, VT52

- One printer terminal, LA36

The LIU for node 24 is attached by a ribbon cable to the PDU
cabinet which makes up the 8th node. The card layout arrangement

in the loop 5 cabinet is shown in Figure 2-1.

2.1 Program Development System

The Program Development Unit (PDU) makes up node 24. Software de-
velopment is done on the PDU for all eight microcomputer modules.

The PDU hardware and software elements are listed below:

~ SRRVXRRA-LA System with LSI-1l1 CPU, 16k x 16 MOS RAM, bootstrap
loader, serial line interface cable, dual drive floppy disk with
512k byte capacity, disk interface, cabinet assembly, LA36 DEC-
Writer, and RT-11 real-time operating system.

10
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- QJ925 -AY FORTRAN

- MSV11-CA 16k x l6e MOS RAM
- BAll-ME Expander Box

- BCV1B-02 Cable

- VT52-AA DECScope CRT

- DLV1l1l Serial Interface

DCOSM-2C Cable

The PDU backplane card layout is given in Figure 2-2.

2.2 Nodal Hardware

The following DEC hardware as shown in Figure 2-3 make up each

node other than node 24:

- KD1ll-HD-LSI-11/2 CPU plus 32KW x 16 RAM on two boards

- LIU-LSI-11 interface (BLIUI) implemented using a DCK1ll-AD DMA
Bus Interface (Refer to MSCDM Hardware Maintenance Manual for
description of BLIUI).

- MRV11-AA PROM Loader Card

- DLV11 Serial Interface Unit except for node 27 (Figure 2-4) |
which uses a IBV11-A Instrument Interface

The following Burroughs hardware is used at each node:

- LIU (Loop Interface Unit) (Refer to MSCDM Hardware Maintenance
Manual for description of BLIUI):

- Common loop circuits such as loop clock generator and clock
buffer. The SIG processor is not directly connected to the
loop; it has 3 DLVI1l Serial Interface Units connecting it to
Nodes 22, 23 and 26 (Figure 2-5).




M3TA UOT3II3SUT pae))
3nolke

3autqe) g dooT WADSW
1-Z @anb1g

SLNINOdWOD

ONIMIIA

NYd

|
&
O 4
o T
=}
_B x
| <]
. &)
| _
! [o ol ¥ o O | r)_ < | N
_.). o Sl N N NIl eN
L o
_|||1__ ' ! m 1 W ! ! [ ]
|
w = |D U. =2 21D DID
i = L =
== Lr E R I I I e S |
: |
i |
VH“ 5
m
|
| & %
_ S|
|
|
| y
; |
| | m
| NYd

T
1800 vsame ovId voas
[ 4 97 Lz 82
3dON dJAON 4AON dAON
|
|
]
|
SNV4
1 | :
|
I
o0sa J0SA 10SS
N3O €2 zz 12
91S J00N 3AON 4AON




*—"——— VIEWING COMPONENTS————‘

KD11-J-LSI-11 (CPU)

(M7264-QUAD)
BLIUI
MSV11-CD 1L6KW (MEMORY)
(M7955-QUAD) :
BCV1B
(Bus Expansion Card)
(M7946)
UPPER BACKFLANE
{——--VIEWING COMPONENTS n——;
e
BCV1B DLV1l (SLU)
(Bus Expansion Card) MB8028/M7940)
MSV11-CD 16KW (MEMORY)
(M7955-QUAD)
REV11-A (ROM) 7
(M9400YA)
T Gl i e S e - —

LOWER BACKPLANE

Figure 2-2
PDP 11/V03

Node 24 PDU
Logic Card Placement
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(Card insertion view)
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Figure 2-5
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Installation of the MSCDM is concerned with installing the PDP

11v03 PDU, the Loop 5 cabinet, the VT52 CRT, and LA36 terminals,

, ' 3. INSTALLATION

and interfacing these units with each other, with the loop 4 ESMD

————

| cabinet, and with the PDP 11/40 in loop 2. A typical floor plan
} 4 layout 1s shown in Figure 3-1. The system cables are listed in
J Table 3-1.
Table 3-1 MSCDM System Cables
‘ :
Description Length (ft.)
} Loop #5 to Loop #4 20 g
v
Node 28 to PDP 11/40 30 Q
VTS52 to PDU 10 .
LA36 to Node 25 10
PDU to LIU-Node 24 10 _
j SIG to Node 22 3 r
: SIG to Node 23 3
| SIG to Node 37 4

All cables are equiped with connectors at each end. d5hii »>cres-

nectors are compatible with mating connectors provided on the

TR

equipment. All cables are either flat ribbon or twisted pair and,
except for the SIG cables which reside within the loop 5 cabinet,

are routed under the floor.

s

Figure 3-2 shows the physical characteristics of the loop 5 cabin- ‘

et., The cabinet is mounted on casters, but is expected to remain 17

I
1
|
I
l




prm——

1INIGY)D 318vi 13NITYD
WaOSW
1 n
— 400 ad w33l
\\ TE
i%d mm%h
2ceql
~ a0
! 20801
4
| ﬂmuu\ﬂ
318V}
SELs) t#
| Mueleti 4001
- | ws3 wall w33l
< | |e3iiam
» 3360
i
<
b <
3 4
4001
5024 ws3
D36
— 4001
110 IwWs3 J0ud nsiq
_ b
3Javi
v 230
g m—— —

K-PARYIYION

WORK AREA

Figure 3-1
ROOM 1A22!
FLOOR PLAN

EXPLORATORY SYSTEM CONTROL

MODEL ROOM

@0




}.‘___. T
#.8 ‘+ - OPERATOR CONTROLS

-

— e WS R

FRONT

aq’

Lo

SIDE

Figure 3-2. Loop £ Fhysical Characteristics

ALL OIMENSIONS ARE APPROXIMATE




relatively stationary. The cabinet should be oriented as shown on
the example floor plan (Figure 3-1) for ease of operation and
maintenance. Maintenance and installation procedures require
removing the lift-off side panels. Note that the panel retaining
bolts at the bottom of the cabinet must first be loosened.
Maintenance access clearance of at least three feet should be

provided on each side of the cabinet.

The physical characteristics of the PDU, DECwriter and DECscope

are given in Table 3-2.

Table 3-2 MSCDM Physical Characteristics

Physical Component Height Depth width Weight
PDU H 984-BA 64 cm 72 cm 54 cm 82 kg
Computer Cabinet (25.5 imn) (28.1 in) (21.5 in) (180 1b)

(including casters)

LA 36 DECwriter II 85.1 cm 60.7 cm 69.9 cm 46.4 kg
{33.95 in) (24.0 in) (27.5 in) (102 1lbs)

VT 52 DECscope 36.0 cm 69.0 cm 53.0 cm 20 kg
(14.1 in) (27.2 in) (20.9 in) (44 lbs)

The VT52 may reside on the PDU cabinet or on a separate table.
The four MSCDM components (Loop 5, PDU, LA36, VT52) each use a

standard 3 prong plug, single phase 60 Hz, 115V power.

20
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4. OPERATING CONTROLS AND PROCEDURES

4.1 Operator Controls

Operator controls are contained on the Operator Control Panel
which resides outside the Loop-5 cabinet and the Utility Panel

which resides inside the Loop-5 cabinet.

4.1.1 Operator Control Panel

The Operator Control Panel is illustrated in Figure 4-1. The ON
pushbutton switch turns loop 5 power ON and OFF. It glows white
when power 1is ON. The CLEAR switch clears all eight processors in
the cabinet such that they all go into load mode (lift up plastic
cover to operate switch). The eight indicator 1lights glow red
when the processor 1s running and are off when the processor is
halted. Under normal system operation all necessary operator

controls reside on the Operator Control Panel.

4.1.2 Utility Panel

The Utility Panel is mainly used for maintenance functions. It
resides inside the Loop 5 cabinet; access to the panel is by
opening the cabinet front door. The Utility Panel is illustrated

in Figure 4-2. Circuit breakers are provided for main cabinet and

21
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ON CLEAR (LED'S)
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OPERATOR PANEL

Figure 4-1
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MAIN PWR OFF
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RUN .
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OFF '

28 27 26

CONV pwnD RUN. @ @ @
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(CIRCUIT BREAKER)

EXT CLK (+) (BNC)

UTILITY PANEL

{ Figure 4-2




convenience outlet power. Individual power and run/halt switches
are provided for the eight microprocessors. The EXT-CK BNC con-
nector is used for external loop clock input when the top switch

on the clock board is in the down position.
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4.2

4.2.1

Diskette

Diskette

Diskette

D skette

Diskette

Diskette

Diskette
Diskette
Diskette
Diskette
Diskette
Diskette
Diskette
Diskette
Diskette
Diskette

Diskette

Diskette

Diskette

Diskette

Diskette

#1l:

$2:

$2A:

#3:

#3A:

#4:

#5:
#6:
#7:
#8:
#9:
#10:
#11:
#12:
#13:
#14:
$15:

$#16:

#17:

#18:

System Diskettes

MSCDM system diskettes are described below.

Contains the Loop Loader Utility and the RT-11
operating system. This diskette normally resides in
drive 0 (DXO0:).

Contains the task files tor Nodes 21 - 27 (excluding
Node <24) and for the SIG

Contains the task files for Node 28.
Contains DBMS run file and S/J OS and nodal task
tile.

Contains the message display file, and status file
for Node 24 execution.

Contains FORTRAN
and libraries. Runs in

Used for linkindgs
compiler, MACRO Assembler
DXO0:

Contains the source files tor Node 21.

Contains the source files for Node 22.

Contains the source files for Node 23.

Contains the source files for Node 24.

Contains source files for Node 25.

Contains the source files for Node 26.

Contains the source files for Node 27.

Contains the source files for Node 28.

Contains the source files for the SIG.

Scratch disk.

Contains the source files for the Loader Utility and
PROM Loader programs.

Contains diagnostic programs for the LSI-11
processor and loop hardware.

Contains miscellaneous files, IEEE interface and

other special programs.

Contains DBMS Linker DXO0:

#18A: Contains DBMS Object files.




L -

100 @beq

8L-990-L¢C
8L-320-8T

8L-300-81

8L.-390-8T1
8L-300-8T1

SCYEESTIL

821
62
0€
Lib

S)00Tg @914 £¢

S3D01d Lyy ‘sSOT1TJd 91
OVW® AWWNAd 6L-xd¥-L7 € AYS " ¥ATWAd
AYS "4 L3004 8L-300-8T7 L . AYS® dnna
AYS*® JINIT 8L-300-81 1I¢ AYS® LId3
AYS*d00T19d 8L-300-8T (L1 AYS”® dna
AYS” d1d 8L-3°0-8T 91 AYS*® dId
WOD " dLdVYLS 8L-300-8T S¥ AYS® OdIO¥W
SAS” TN 8L-3°0-8T ¢ SAS* Xa
SAS* £LL 8L-300-8T L6 SAS " dJANWXd
6L-TuL-€¢
dId° IMSId rwexboxad xeo3Tamosp

6L-ThL-EZ

25

e




Ty r—— i 1 SRR A 5 P

syooTd 291d 87
$3}00Td ZSy ‘SOTTd L

6L-AeN-2Z SL AYS* LZIAON

6L-AeW-ZT ZL AYS-9Z3dON 6L-AewW-zZ 59 AVYS* SZIAON

6L-AeW-2Z €L AYS " £Z23A0ON 6L-ACN-22 ¥L AYS " ZZ3AON

6L-AeW-zz LS AYS* TZ3AON 6L-Aen-zz 9¢ YaT1°NIOOIS

6L-TNL-€2

100 °beg Z0S9ESTT 6L-TNL-€2 dId-gMSsIda :wexboxd x93 TaIMOSP

[ I B QR S S R S S [ s— S— i S T T S e I




100 ®beg

£S5 <9t~ LY

hi —

6L-InL-ET

S)o01g 2914 g0

s)o019 Z¢L
6L-Lenw-zz z¢L

dId°¥eZiaSIda twexboxd

‘S9TTd 1
AYS" 8Z3dAON
6L-TnL-€2

I93Tamoap




S RO -1 B s, | A W S T PR A o NG i H s - - ot i e e e o -

(o]
o~
S)Yo0Td 9314 ¥hHe
S)o0Td 9€Z ‘SOTTd 6
6L-Xen-LT €6 AYS " $ZIAON
6L-KeW-LT T WOD* SIMVLS 6L-KeN-LT LT AVS*®  ¥Id
6L-ReN-LT L1 AYS® dana 6L-ReN-,T 91 AYS* dId
6L-AenN-LT ¢ SXS* N 6L-AeN-LT T SAS* xXa
6L-KeW-LT 2 SAS* b 6L-Aew-LT 98 SXS"* LSNWXA
6L-TnL-€2
100 ®bed PSIPESTT 6L-TNL-€C dIQ°eNSIa :wexboad xe3TIMOSp
bicd Eial i , : . - ] ! : : : ] —— — —




alie

(e

100 abed

6L-EBH-LT
6L~-LPH-LT
6L-KeW-LT
6L-LPR-LT
6L-KeW-LT
6L-LeH-LT
6L-Ler-L1
6L-fen-91
6L-LBH-LT
6L-Len-11
6L-LfeW-1T
6L-few-L1

S B e

G
(43
6
¢
6
42
6
T
44
£
0%
il

S3}O0Tg 9914 09

s¥o0T1d Oz ‘SaTTd G2
6L-Lep-LT OF RA (e RETeRA" AR
da10° aLdd 6L-LeK-LT 6 al1o° ¥Iad
a10°  Q¥NL 6L-Len-LT 6 a10° ¥Idl
Ivd® d1Idd 6L-LeW-LT Z¢ I¥a® @INL
I¥a* LYASYW 6L-LeW-LT 1 WYL LYASYW
Ivd® dIdl 6L-Lep-LT 6 1v¥a* 180439
I¥ad*® dIdd 6L-few-LT1 zZ¢ va* va
va- 41da 6L-fep-yT 1 WOD " dnyove
WOD" HSYED 6L-Ffen-11 16 1¥a- 9SH
l¥a: I9OSW 6L-Ken-LT 61 AYS * NODOSK
404 ° NODOSKH 6L-ABW-LT T LYQ - 4IASYW
SYW* SNLYLS 6L-AeW-LT 02 AYS* IY1Sag
WOD® 1V1S 6L-APH~-LT G 404 ° Lvlsad
6L-TNL-£2
6L-T00-€2 dId-veASIaA :wexboad I93TIMDSP

29




o A >

1§ g S i AL N sosiaisi B, ek e, P e o LTV s i e . A BB e tive IR e T %WW‘M}?I P
o
3
S)00T1d 2213 %01
S}001d 9Lf ‘S3TTJ 01
gL-92a-(7 €02 L0 A17TSAS 6L-92d-12 67 A¥S® NNIT
8L-320-8T L AYS® dwWnd 6L-923-TZ LT A¥S®  ¥Id
6(-994-T1Z 91 A¥S®  d1d 6L-923-1Z 1 WOD" 319YLS
6L-93d-12 ¢ SiS® IN 6L-923-1Z ¢ SXS* %a
6L-924-1Z T SXS* LL 6L-993-80 L6 SAS " gANWXA
6L-TnL-T0
100 abed 00:00:2T 6L-TNL-T0 410 puSIda :wexboad 133TamOP
R R e = Pl B ke e




PO pee—— p—

100 8beg

6L-T00~€2 T WOD" TZdWOD
6L-Kew-2z 01 d0d * T'IVAON
6L-1d¥-GZ T a1o* wad
6L-3dy-S7 LT a10° 2 TYAON
00:00:21 6L-T00-T0

SYO0Td GET

S}¥00T1d 2914 Gpf

6L-T00-€2 T
6L-AeW-TZ 1%
6L-Lew-zz 8
6L-TN0-€Z 9
6L-T00-€2 OT

dIQ°sMsIa

‘sa11d 6
WOD*® TZMNT
o) {0 Waa
404" TYAON
aT10° TYAON
Q710" TTYAON

6L-T0r-T0

twexboad 133 TIMODP

31

it et eed gt




RSGE 0 5 e

e R G N e S i, .~ cuts, S, 2 W - - — -~ - P — g

32

SYO0Td @314 T0¢
SY00T1d 6LT ‘SOT1Td 1T

6L-T00-T0 T WOD* ZZMINT

6L-T00-T0 T WOD " ZZdW0D 6L-LeW-TZ T¥ OVKW"® wad
6L-AeW-2Z €1 Jqod*® O0SA 6L-AeW-2Z LT d0d4 * TTYAON
6L-AeW-2Z 8 dod* TYAON 6L-KeW-TO GZ aT0 " ZTYAON
6L-2dY-GT TV aio* wad 6L-1d¥-97 GT a1o° 20sA
6L-2dY-y0 0T aT10° TIYAON 6L-2dv¥-v0 L aT10° TYAON
6L-T0L-TO

100 @bed 00:00:2T 6L-TNL-TO dI1d°9MSIda :wexboxd z93TaIMOBP

- s e ——




B e —

|

100 =beg

6L-T0L-TO
6L-KeW-2C
6L-KeN-TC
6L-KBN-TO
6L-1dV¥-y0

00:00:2CT

¢l

Y4
0T

WOD* £ZdW0OD
Jyod- 00sa
J0d°® TVAON
dTO " ZIYAON
dT0" TTVAON

6L-T0C-TO

S3}00Tg 9914 £0¢

s)o0Td £L1

6L-T00-T0 T
6L-Aen-1z 1%
6L-AenW-zz LT
6L-AeN-pT €1
6L-advy-zT 1¥
6L-1dY-y0 L

dId-/MSIda

‘saTTd 11
WOD*® E€TMNT
o) 4 Wad
d0d ° T'TYAON
a1o° D0sa
a1o- Wad
daT10° TVYAON
6L-T0L-T0

‘wexboxd x93 TaIMOLP




100 @bed

6L-ABN-LT
6L-AeW-LT1
6L-AeW-LT
6L-Ren-L1
6L-AeW-LT
6L-ARW-LT
6L-Aew-zz2
6L-Aen-zz2
6L-AeW-2T
6L-Aen-zz
6L-Aew-zz

00:00:CT

NOADANOVWOHONNDO®

o~

—

—~

SYO0Td €1¢

34

S)00TE 9934 L9T

6L-KeW-LT OF
d0d° 0009W 6L-AeW-LT T2
d04d° 000EW 6L-AeW-LT 9
d40d* 0000W 6L-Ken-LT 8T
A0Jd* TIVAON 6L-Rew-LT 2z
d0Jd° 000ZW 6L-Kew-LT 1
WOD* ¥ZdWOD 6L-Aew-,1 1
aTo° 0009W 6L-ABW-2Z TC
aT0° 000EW 6L-AeW-2Z 9
daT1o0* 000O0W 6L-ABW-2Z 8T
dr10° TYAON 6L-Kew-zz O
a10° 000%W 6L-AenN-zZ 9

6L-T0L-TO d1d-gMsIa

‘se1Td €t
OV * Wad
404" 000SW
JOod~ 000TW
J0J4° TTYAON
JOod* 000FW
WOD" TdWOD
WOD*® Z4WOD
a10° 000SHW
aT0” 000TW
aT0° TTYAON
a1o- Wadg
da10° 000CHW
6L-T0L-TO

:wexboxd x93 TaIMOSpP

i o —




T e ————

RS = R T e — o T, S T S S S

v,
™M
F
:
3
|
S)Y00T1dg 2913 ¥ZE
S3D0T€ 9GT ‘SaT171d 6
6L-T00-T0 T WOD* GZMNT
6L-100-T0 T WOD* 5ZdW0D 6L-Ken-Tz zv OVW* wad
_ 6L-APW-27 G1 ¥MO0d * TTYAON 6L-KBW-TZ TIT d0od° TYAON
6L-AeW-60 bT aT0° ZIYAON 6L-Ren-60 zv aio- Wad
a 6L-AeW-80 L a10* TYAON 6L-TNL-€Z €1 aT10° TTYAON
6L-T0L-T0O
3
¢ 100 9bed 00:00:2T 6L-100-T0 dIa°‘eASIdA :weaboad xe3Tamdep




T

T00 @bed

6L-T00-T0
6L-LBH-2C
6L-KCN-TC
6L-AeH-T0
6L.-2dY-50

00:00:2T

WOD* 92dW0D
¥dod'® vsamd
¥0od*' TYAON
a10’ ZIVAON
a10' TYAON

e L=TD=t0

s)o01g LT
6L~T0L-T0 T
6L~AeN-TZ T¥
6L~AeR-z2 LT
6L~AeR-T0 €1
6L-IN0-€2 1V
6L~1d¥-$0 0T

dI1d°0TASIa

S}00Tg 991d €0¢

twexboad x93 TaIMOSP

WOD*
OVK*
d0d ' T'ITYAON
aT0" Ysdmg
al1o*
a710° TTVAdON

‘saTTd 11

6L-T0L-TO

9ZANT
Wa4g

Waa

o g

36

oy —_— — *



- Py oo P o N
T e e R R S

-

37

SY00TE 33313 £67
S300Td (8T ’sSa11d 11

6L-T00-T0 T WOD* LZMNT

6L-T0C-10 1 WOD* £LZdWOD 6L-LBH-TZ 1% O Wal

6L-AeW-7Z LT 404 OJvYId 6L-Aen-TZ LT 404 T'TYAON

6L-ABH-TZ 6 d403° TYAON 6L-L2R-T0 1% aio- nwaz

6L-Aew-90 61 a10° OvId 6L-T0L-€Z ST 710" ZTYAON

6L-2d¥-cZ 9 a10° TYAON 6L-38¥-%0 0T d70° TTYAOoN

6L-TnC-T0 4
100 @beg 00:00:2T 6L-T0C-TO d1Q° 114510 :wexboxd z331amosp




100 3beq

6L-1InL-T0
6L-AeN-TT
6L-feW-T12
6L-T0L-€C
6L-TNL-€2

00:00:2T

vt

9¢
184

6L-T0C-TO

S3{ooT1g 08T

38

S)00Tg 991d 00f

6L-T00-T0 T

WOD " 8ZdWOD 6L-Ken-Tz T¢

J404° ¥ods 6L-KeN-TZ LT

d04° TYAON 6L-&eR-90 €T

d710° ZTYAON 6L-TNL-€2 L

aio- nad 6L-xd¥-%0 0T
dI1a-zT1¥sIa

‘S3TT4 11
WOD" B8ZMNT
o)-400y Wad
¥Od* TTYAON
a10°® ¥ods
a710° TVYAON
Q710" TTVAON
6L-TNL-TO

:wexboaxd x93 TIMO3P




AT 3 SR S e A —— TS SR =

39

S}00T€ 8312 gc¢
S}20Tg 7zl ‘S3T1d g

6L-T0LC-T0 T WOD ' 0ZdK0D 6L-LeR-12 ¢ OYW ' DYWOIS
; 6L-Aen-TZ (1 J0J ' NIDDIS 6L-AeR-%T 9¢ YaT1°NIOOIS
! 6L-KBK-T0 ¥¥ LdD*NIOOIS 6L-LBW-TO LT d70°NZ9O9IS
6L-2dY-21 ¢ d710° OYWOIS 6L-TCW-,0 T WOD* OZMNT
6L-1I00-T0

3
100 °bed 00:00:2T1 6L-TNL-T0 41a’£IAsSIa :wexboxd 193TIMO3P




T00 @beq

6L-1dy-17
6L-Kew-zz
6L-1dy-L7
6L-023-T1
6L-923-90
6L-933-10
6L-923-T0
6L-933-T0

00:00:2T

&
LT
9L
A
T
LI
Ll
61

6L-T0l-T0

Pl s

£40° OVYWd AT
OVW " OYIWddT
410" ddTWad
OVW " dQ191IS
WOO "¥aTWad
OV LZWCYdd
OYW " ZZWodd
OY¥W* 9ZWOYEd

S3o0Td L8¢

S¥00Tg 2914 £61

6L-T0C-T0 9¢
6L-3dY-/,2 ZG
6L-1dy-22 971
6L-983-2T1 0

6L-933-80 BT
6L-933-10 LI
6L-924-10 LT
6L-G33-10 LT
6L-923-T0 LI

dIa°STIASId

‘s311a L1

LST ¥4aTRAd
L40°90TWAS
404 " d4aTWa4a
OVIW*® ZWWNQ
O¥W " SZWOdd
OV’ 8ZW0Odd
OV " £ZW0dd
O¥KW* TZWOo¥d
Q710" OVWaaT
6L-TnL-TO0

rwexboxd I33TIMOIP

40




100 °bed

B iy Ve kS v

6L-IBN-LT
6L-TBW-LT
6L-TBW-LT
6L-IBN-LT
6L-ABW-LT
6L-ICN-LT
6L-IBW-LT
6L-IBW-LT
6L-IBN-LT
6L-TBN-LT
6L-ARKN-LT
6L-TBN-LT
6L-IBN-LT
6L-924-90
6L-924-90
6L.-9°4-90
6L-934-T0

00:00:CT

e e R S

S3¥d0T1d 8LT
6L=IBN~-LT €
€ ANYS *ANSVId 6L=TBUN-LT ¥
S AYS*® LdDLdd 6L-IBW-LT <
€ AYS*ININIT 6L=IBH-LT ¥
€ AYS "WYENI1 6L-TBW-LT T
T YAT WIWIST 6L=-dBN=-LT T
[4 AYS " ATOIST 6L-2BN-LT T
C ANS*NdOIST 6L=-IBW-LT ¢
€ £d0° 144140 6L-TBW-LT T
€ £do-° ADdVId 6L-IBW-LT C
Z £do-°andnii 6L-IBW-LT C
1 £490°JI1T01ST 6L-IBW-LT T
0 rdo-ndoIist 6L-IBW-LT T
01 OYW*°dNSVYId 6L-IBH-LT 0C
A OV " WYdNI1 6L-934-90 1
01 OVW " ININIT 6L-934-90 TT
8 OVIW " WEKWIST 6L-934-T0 ST
14 OVW " ATOIST 6L.-9394-T0 ST
6L-TnL-TO dIg-91ASId

——— a3

SER S e Y R 4 S i 4 RS

s}o01g 291d Z0¢

‘S8TTd c¢
41a- 4d1d
ANS° ADYYIA
NAYS T LYdLdD
AYS " dNdNI1
¥aT1"AIDIST
¥a1°nNddoIsT
AYS "VEWIST
£40° 19014dd
rgo0° aNsvyid
L0 WaNIT
£d0° LNINIT
£d0°"WaWIST
WOD*™ TWIX3
OV ADYYId
OVW* dN9NIT
OV " 1dJIST
OYIW " LddLdd
OVYNW " LOLdd
6L-T0L-TO

rwexboad 133 TIMOBP

41




42

S)YO0Td °913 8T1¢
S$300Td Z9T ‘S°a1Td vl

€ rgo* JYWOd A 4 rgo* a1ram

zs £490° 400154 0¢ AYS*d00T9d

6L-1d¥-97 ¢ AYS® 3IIIH 6,.-1d¥-9Z ¢ AYS® dJIIIS

6.-3d¥-97 ¢ rgo* 43dIy 6L-1dv¥-9Z ¢ rdo° IIIIS

6L-99d-21 ¢ d0d° dTIUM 6L-923-C1 6 ¥0d * d00T19d

6L-924-27 1 WOD* d00'I9d 6L-993-21 LT OVW*® J¥WOd

6L-93d-£0 ST OYW® dJIIN™ 6L-92d-€0 0T OVW*® IIIIS

6L-T0r-TO

100 @2bed 00:00:2T 6L-TNL-T0O dId°LTASIA tweiboxd 1331amoO8p




b A D . A D i s

A T 1 < BRI~ bl ol 81l = Lo

T

S¥001d 3314 (QfT
S¥D0Td 0S¢ ‘SaTT4d [

8L-320-8T 62 AYS°® INIT
1 WOD* J1¥VYLS 6.-924-10 ¢ SAS*” N
gL-990-1L2 £02 C90°4ITSAS 8L-300-81 ¢ SAS* ¥a
8L-300-8T 9T AYS* d1d 8L-320-8T1 L6 SAS 9INWXA
6L-TI00-T0
100 3bed 00:00:21 6L-1T0L-T0 dI0°@T134SIa twexboad 133T1aIMDIP
i
e — -y el - —s . B .
P S - e o — ar it b it Lach :




100 ®bed 00:00:2T1

6L-LPR-LT 07 dVIW* dYW
6L-Aep-LT T2 ra0° 0009W
6L-LCH-LT GG L90° QO0O0YW
6L-KeW-(T 9T £490° 000ZW
6L-4BW-LT 9% 490" 0000W
6L-Kep-LT LS £490° TITYA0oN
6L-TNL-T0

S¥00T1q 9214 0p1

SY00T9 Ob¢ ‘S8IT4 €1
6L-T00-T0 T q1a-° gT¥sa
GL=-AeR-LT T WOD* Y ZANT
6L-AeH-LT 9¢ rdao- 000SK
6L-FeR-LT %1 ra0°" 000EW
6L=-LW-LT L1 rdgo0- 000TH
6L-AeR-LT ¢ rg0” naa
6L-Aen-LT €1 rgao0” TYAON

6L~TINL-TO
dId-vg1AsSa ‘wexboad 133TIMOBP




4.2.2 DEC System Diskettes

There are nine diskettes which contain programs that support the

¢
I
I
!

DEC PDP11lVv03 as a stand alone unit. Refer to DEC document

“Introduction to RT11" for further explanation of each program. H
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4.3 System Start-Up
4.3.1 ©On Loop 5 Utility Panel make sure that individual nodal
power swtiches are ON, Run/Halt switches are in the RUN position,

and main power breaker is ON.

4.3.2 Turn Loop S main power switch ON (on Operator Control

Panel ).

4.3.3 Press Clear Switch on Operator Control Panel.

4.3.4 Check that all LED's are ON.

4.3.5 Turn PDU main breaker ON (on rear of cabinet).

4.3.6 Turn LA36 DECWriter ON.

4.3.7 Turn VIS2 CRT ON.

4.3.8 Insert Diskette #1 in Drive 0 (DXO:) for Loop Loader

Utility and Operating System.

4.3.9 Turn PDU DC ON switch to ON, ENABLE/HALT switch to ENABLE,
and LTC switch ON, ensure a '$' appears on CRT (VTS52) when DC

switch is placed to the ON position.

4.3.10 When CRT displays a '$', type DX carriage return and
system will boot-strap from DXO0:
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4.3.11 After boot-strap display, type in current date/time 1in

format:

.DA XX-XXX-XX (Day-Month-Year ex. 1-Nov-79)

+TI XX:XX (Hour:Min ex: 12:01)

4.3.12 Press Clear Switch on operator control panel.

4.3.13 Enter R FDMLDR on VTS52 CRT. The loader will then format
the screen as in Figure 4-3, automatically perform a report status
on each of the nodes, and display their current status on the
lower portion of the screen. During any mode of the loader it
will update the line on the CRT(VTS52) of the node it is currently

operating on with status and any detected errors.

Status messages are given below:

NODE 21: ON-LINE READY MODE

Node running loader prom and ready to be loaded.

NODE 21: ON-LINE ERROR DETECTED

Node running loader prom and during initialization of the LIU
an error was encountered. (Try pressing CLEAR SWITCH again
and selecting mode 4, if it does not come on line, a hard
error has developed in that node).

NODE 21: OFF-LINE NO RESPONSE

Node does not respond to a report status command, (insure the
node has power, RUN/HALT Switch is in RUN position, and run

LED is on; if not, node is unable to communicate via the

loop). 56




Once all nodes are on line and ready the user should select one of

the tollowing modes of operation:

4.3.14.1 MODE 1 NORMAL LOAD

By selecting this, the loop is loaded in the normal configuration
of sottware found on the TASK diskette %2 into Drive 1 (DXl)
(which must be placed in drive before selection) and loads Nodes
21, 22, 23, 25, 26, 27 and the SIG and with their respective
files. The loader will then ask for diskette containing "NODE
28.5AV". The operator should then replace diskette #2 in Drive 1
(DX1) with Diskette #2A and press RETURN. The loader then loads
Node 28 and performs a start command on all of the nodes. The
loader will then clear the screen and stop, enabling user to start
node 24's software. This is done by turning the DC PWR switch on
the front of the PDU to the OFF position, removing diskettes from
drive 0 (DX0) and drive 1 (DXl), and placing diskette #3 into
drive 0 (DX0) and placing diskette #3A into drive 1 (DXl). Turn
DC PWR switch to the ON position and ensure a '$' appears on CRT
(VT52) . Type DX and RETURN on the CRT. The operating system

"DXMNSJ.SYS" will now be booted. User should now type:

. RESET

.R NODE24

Node 24 (PDU) is now loaded and running its normal software config-
uration which is the MSCDM User Language. The LA36 attached to
node 25 will now act as the human interface terminal to the loop

network.
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4.3.14.2 MODE 2 INDIVIDUAL LOAD

By selecting this, a single node or nodes can be loaded with a

file. When selected, the following appears mid-screen on the CRT:

NODE | ]
FILE [ ]

Type: xx-Node #4% designator, 99-to terminate this mode, 00-SELECT
all nodes. This mode loads all nodes in the loop 5 cabinet with
the exception of the SIG processor with the specified file, press
(RET) and type file name and press (RET), (Note =-SIG cannot be
loaded under an "00" command because of the file format of that
processor (.LDA) so this processor must be selected by itself).
This mode responds as in mode #1 except it does not load the

normal node's file and does not auto-start the processors.

4.3.14.3 MODE 3 START NODE(S)

By selecting this mode, the user may start a single node or (re)
start all nodes on the loop, by sending a command message to the

node requesting that they start their application software.

The loader displays mid-screen on the CRT.
START NODE | |
TYPE: xx-Node # Designator, 99-to terminate, 00-SELECT all
nodes, press (RET). (Note: SIG is autostarted atter load only

and will not respond to this command).

58




4.3.14.4 MODE 4 REPORT STATUS

By selecting this, the loader sends a command message to all nodes

requesting that they report their current status back, the loader

then displays that status on the lower portion of the screen.
(Refer to 4.3.13 for the meaning of the status reports that appear )

on the bottom of CRT (VT52) screen).

4.3.14.5 MODE 5 TERMINATE

JRLT

By selecting this, the user wishes to stop the loader, the loader

clears the CRT screen and turns control back to the operating

bt K 3 SN

system.




MSCDM (LOOP 5) LOADER / RUNNING ON NODE 24:

SELECTION ?

NODE
NODE
NODE
NODE
NODE
NODE
NODE

NODE

iy

NORMAL LOAD
INDIVIDUAL LOAD
START NODE(S)
REPORT STATUS

TERMINATE

21 ON-LINE READY MODE
22: OFF-LINE NO RESPONSE
23: ON-LINE ERROR DETECTED
25 "
262
i R
2890~
20 "
Figure 4-3
CRT Screen Format
e
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4.4 USER LANGUAGE

The tollowing Host-Console dialogue is given as an example of the
FDM User Language. Responses are typed on the operator console.
The dialogue may be restarted at any time by entering DS at the
“onsole. Messages to be sent on the loop are terminated with a
Carriage Return. For multiple line messages, a CTRL C character
is used at the end of each line; a CTRL U character is used to

erase the current line typed in.

Mode 1 (CRT-to-CRT) will allow a message to be sent from the Node
25 Console to another CRT. Mode 2 (System Inguiry) will give all
the ESM system information. Mode 3 (Module Update) will allow the
operator to turn the event reporting on or off, and reguest a
measurement on any equipment in the system. Mode 4 (File Access)
will allow the operator to access records of files by entering a 4
or 6 character key. Mode 5 (Report) will give the operator a menu
selection of commands that will generate a report on the failure
and repair of the equipment. Mode 6 (Status) will give the cur-
rent status of all the eguipment. The following is the dialogue

for the User Language.
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4.5 MAINTENANCE AND DIAGNOSTICS

The MSCDM maintenance philosophy 1s similar to that of ESMD; 1.e.,
run diagnostic programs in order *o isolate the bad card and then
replace the bad card with a spare. The tollowing paragraphs
identify the various diagnostic programs and their application tor

use 1n MSCDM.

4.5.1 LSI-11 MEMORY TEST

Source File: LSIMEM.MAC

Task File: LS IMEM. SAV

PURPOSE : To *test LSI-11 Mos Memory board

DESCRIPTION: This program writes and reads various patterns into

the LSI-11 memor starting at the last address of the program, to
¢

address 160000g. The patterns used are all zeros, all ones, alte:
nating ones and zeros and random numbers. If the data read from a
memory location doesn't match the data written to it, the program
halts displaying *the current program address which is used to
determine which test tailed and location MSTART contains the bad

memory address.

|
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4.5:2 LSI=11 CRU TEST

Source File: LSICPU.MAC

Task File: LSICPU.SAV

PURPOSE : To ktest LSI-11/2 CPU

DESCRIPTION: This program %es*s all LSI-11/2 single, double, and
jump 1ns*ruction sets. The program l1loops until an error is
detected i1n the CPU; when detected, *the current program address 1is

displayed showing what instruction set is causing the error.

4.5.3 LSI-11 REAL TIME CLOCK TEST

Source File: LSICLK.MAC

Task File: LSICLK.SAV

PURPOSE ; To test LSI-11 RIC

DESCRIPTION: This program waits for interrupts from the real time
clock and increments a counter when one is received. When the

program does not detect an interrupt in a given time it halts,

detecting an error, and displays current program address.




Ir!-!unnnmp ‘ s ; -
‘

4.5.4 LIU BUFFER'TEST

Source Flle: LIUBUF .MAC

Task File : LIUBUF.SAV

|
I

PURPOSE : To *tes*t the 1nput and output buffers in the LIU.
DESCRIPTION: This program initializes *the buffers and *then writes
and reads various patterns from the LIU buffers. The patterns

used are all ones, all zeros, alternating ones and zeros and

random numbers, If the data read from the LIU buffer does not

match t*the data writ*ten *to 1*t, *the program s*tores an indicator of

which buffer is in error and halts, displaying the curren*t program
address. Otherwise, the program loops, repeating ‘he ‘test

indefinitely.

4.5.5 LIU ADDRESS COMPARISON RAM TEST

Source File: LIURAM.MAC

Task File : LIURAM.SAV

PURPOSE : To test the address comparison RAM ot the LIU
DESCRIPTION: This program writes and reads various patterns *o
the address comparison RAM. The patterns used are all zeros, all
ones, alternating ones and zeros and random numbers. If *the data
read from a memory location doesn't match the data written to i+,
the program halts displaying current program address. Otherwise,

the program loops, repeating the tests indefinitely.
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4.5.6 BLIUI INTERFACE TEST

Source File: LIUINT.MAC

Task File : LIUINT.SAV

PURPOSE : To *test the L3I-11/LIU 1interface

DESCRIPTION: This program tes*ts +the iInterface registers with
patterns of all zeros and ones and continues by selecting INPUT
BUFFER 0, where 1+t performs a DMA write of a pattern of alter-
nating zeros and ones and then performs a DMA READ, ‘testing the
data read back. Should the data written not compare *o éhe data

read, the program halts, displaying the current program address.

4.5.7 MSCDM DIAGNOSTIC OPERATING INSTRUCTIONS

4.5.7.1 RUNNING DIAGNOSTICS ON PDU NODE
1. Insert diskette #1 1nto DX0:
2. Insert diagnostic diskette #16 into DX1:
3. Type .GET fid where fid=file name
4. Press BREAK KEY
5. Insure tha*t the RTC is off
6. TYPE @1000G
7. Diagnostic will then loop until an error is detected
whereby *the current program address (PC) +2 will be displayed
on *the CRT. By looking at the source code for that diagnos-
t1c the address (PC) will indicate *the error tha*t was detect-

ed, and *the user registers will hold *he cause of the error.
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4.5.7.2 RUNNING DIAGNOSTICS ON A LOOP NODE
ks Insert diskette #1 into DXO:

2. Insert diagnostic diskette #16 into DX1:

3. Turn the RTC off on node(s) under test

Run FDMLDR to load and start the diagnostic

Insure the RUN LED on the front panel for that node st*ays

on (diagnos*tic running). Should *he LED extinguish an error

was detected and the software has halted.

6. By attaching a CRT MAINTENANCE CABLE to *+he node and

restarting program a* address 1000 (@ 1000G) using *the CRTthe

diagnostic will again begin *to run and when the error deve-

lops again *the (PC) will be displayed on *the CRT. By looking

at t*the source code for that diagnostic the address (PC) will

indicate the error that was detected, and *the user registers

hold *the cause of the error.

Note: Not all nodes contain a DLVII interface card that can

support *he CRT. Cards may have *o be swapped with another

node.

4.5.7.3 RUNNING DIAGNOSTICS ON SIG

SIG *takes a special *type of software which is in the .LDA format

and when loaded i+t STARTS automatically. Also note *hat the SIG

loads via *he asynchronous interface from node 26. The procedure

other *than *that 1s the same for any other node on loop.
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4.5.8

By running

can be

SEQUENCE OF DIAGNOSTICS

1solated down

1S glven below:

1.

3
“ .

RUN LSICPU

RUN LSIMEM

RUN LIUINT

RUN LIURAM -

RUN LIUBUF -

diagnostics in a

*0 a specific card.

CPU diagnostic
MEMORY diagnostic
INTERFACE diagnostic
ACRAM diagnostic

BUFFER dlagnostic

certain sequence, *he hardware error

The recommended seguence




5. PAGE _PROGRAM DESCRIPTION

PGLOOP 1s a program that allows a user ot MSCDM to get a hard copy
print out of a source file stored on the PpDP1 1/03's diskettes.
Using Node 25's LA36 printer this program is made up of three
source Liles: PGLOOP, WRTLP and PGMAC. This allows the LA36 to

act as a line printer by providing tor FF, tab and sequence

numbers. NOTLE : All equipment in Loop 5 must be powered up.
jutg i

5.1 Usi ny Page

1. Press Clear Switch on Loop cabinet

2 Di skette 1 must be in Drive 0 and RT-11 0S8 booted.
3., [nsert UsSER's diskette into Drive 1

4. Type .R PGLOOP

5. The CRT screen will then be formatted as follows

PILE | ]
SEQON | ]

Cursor is placed just right bracket of file line
Type your file to copied, i.e., "123456.123"
Press RETURN

Type "Y or N" for sequence numbers

L0. Place LA36 printer head just below fan fold of paper

ll. Press RETURN




12. File will then begin to print; when complete the utility will
] return to step 5, enabling a new file 5 be tyoved in.

! 13. To stop PGLOOP type "END" when it asks for a file name.

NOTE: on files with types of ".LST, .MAP" PGLOOP will not ask

I e

tor sequence numbers

NOTE: after the first file is printed, step 1l need not be

done

Ao
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[ USING THE PDU PROGRAM DEVELOPMENT SYSTEM FOR SOFTJARE
1 SESIERATIC
o Start-Up Procedures
1. Turn on main breaker at rear of PDU cabinet.
2. Turn on CRT switch on (right side of CRT).
3. Insert an operating diskette #l into drive (0) (left).
4. Turn on all (three) switches on front of PDU.
5. A "$" should appear on CRT, type "DX" (return).
6. System should then "Boot strap displaying startup commands”.
7. Type in date (.DA dd-mon-yy).
8. Type in time (.TI hh:mm:ss).
9. 3System is now ready to be used as a program development system.
10. Diskette #41 contains the EDITOR, FORTRAN, MACRO system files
this disk will be used to do all system functions except
linking of FORTRAN object files.
11. Diskette %4 is used as a linking disk. It is 1inserted into

Drive 0 and invoked by a user command file to 1link

FORTRAN opject files.

.
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7. Acceptance Test Plan tor MSCDM

7.1 Purpose

This Acceptance Test Plan 1is desiyned to demonstrate all
implemented features and functions of the MSCDM Feasibility
Development Model (FDM). The requirements for the MSCDM are
detined in the SCW and the MSCDM Proposal (B-4645-A) Volume 2
dated May 21, 1976. Use and operation of the FDM is detined in
the User Manual for the MSCDM. The FDM will be interfaced to the
ESM Multiloop Network and will add a fifth loop to the current
four loop configuration. Use and operation of the ESM is defined
in the User Manual for the ESMD, dated March 1978 and the User
Manual for the ESM, dated March 1977.

7.2 References

User Manual for ESM (66143-1), March 1977
User Manual for ESMD (66146), March 1978
User Manual for MSCDM, December 1978
Statement of Work for MSCDM

MSCDM Proposal (B-4645-A) Volume 2, May 1976
[Statement of Work]

7.3 Method of Demonstration/Testing
All implemented functions/features of the MSCDM FDM will be
demonstrated,/tested in accordance with the procedures defined 1in

Section 7.4 below.

Specific features/functions of the MSCDM FDM which are demonstrat-
ed by the procedures of Section 7.4 include:

Fvdule System Start-Up and Loading
J«3:2 MSCDM User Language Capabilities
T3:2«1 Mode 1 - CRT-to-CRT

7:3.2:2 Mode 2 - System Inquiry

T+ 3a2e3 Mode 3 - Module Update

Te3as Mode 4 - File Access

V3025 Mode 5 - Report

Teds2:s& Mode 6 - Status

1343 Terminal ATTACH Capability

T+3+4 Fail Soft Operation

7 e deS Demonstration of Individual Modules
Tode el SSC1

743:5.2 vSQC

7+345+3 DSQC

7.3.5.4 DBMS

7436545 OCRI

7.3.5.6 BWBSA

Te365:7 FIAC

7¢3.5.8 SDCA

7634549 SIG
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7.3.6 PDPl1lVDl Used as a PDU

7.3.7 Diagnostics

7.3.8 Variable Clock Rate

7.3.9 48 Hour Continuous Operation Test

7.4 Demonstration Test Procedures

The tollowing procedures define the specific actions to be taken
in demonstrating/testing the MSCDM.

7.4.1 System Start-up and Loading

Zad .tk Power Up the PDP1lV03 Program Development Unit (PDU),
Loop 5, VTS2 Local CRT terminal, and LA36 loop-connected printer

terminal.
7.4.1.2 Load Loop S microprocessors from the PDU
7.4.2 MSCDM User Languaye

Run User Language (USRLNG) on PDU from the VTS2 Local CRT
terminal. Demonstrate all features of the following modes of

operation:

7.4.2.]1 Mode L - CRT—-tEo—~CRT
7.4.2.2 Mode 2 - System Inquiry 2l
7.4.2.3 Mode 3 - Module Update
will be demonstrated in 5.4.5 below [See 7.4.5 below]
.4.2.4 Mode 4 - File Access frasla s 2t
7.4.2.5 Mode 5 - Report [2eX. L]
7.4.2.6 Mode 6 - Status 2 bt Il g i

7.4.3 Terminal ATTACH Capability [2.1.9]

Demonstrate that the OCRI LA36 terminal (node 25) can ATTACH to
thhe B776 Host processor in loop 4 (node 16). ATTACH back to the

DBMS (node 24).
7.4.4 Fail Soft Operation

Demonstrate OCRI-DBMS Communication. Simulate a node failure by
removing an LIU card (other than nodes 24 and 25). Demonstrate
tfault reporting. Demonstrate OCRI-DBMS communication.

7.4.5 Demonstration of Individual Modules

7.4.5.1 SSCI - The SSCI is used for loop 4 - loop 5 communi-
cation. It was demonstrated by 7.4.2.1 and 7.4.3 above. The
Station-to-Station Communications Interface (SSCI) serves as a
gateway node interface to loop 4 of the ESM. It is used to
simulate communications between different system control sites.
The SSCI performs code conversion (ASCII-BCL), intransit queuing,
and packet routing.

(2.1.€£, 2.1.9]




7.4.5.7 FIAC

7853, and
communicatrion

I demonstrated

FIAC (SDCA node).
interprets event reports from measurement function
site FIAC modules tor the purpose of
equlpment causing the detected fault condition. The
. FIAC displays error messages on the OCRI terminal.
F | {2 l.¢; 2.1.8,

(FIAC) module

o A

H 1solating the

7.4.5.8 SDCA

generation of
lnputs. The

or AUTOVON)

.

7.4.5.9 S16

indication ot

m

System. The

detect switch
are displayed on the OCRI terminal.
[2:1aa, Z2:1.B]

QY
‘

'S

modules or from

other

2:1.e, 2.1

event

Swi tch
receives switch
and

Using Mode 3 of the User Language demonstrate
reports and measurement of a specific switch
capabiltiy. This node requires the PDPl1/40 in Loop 2 to gererate
Collection and Analysis (SDCA) : odule
generated by swtiched (e.g., AUTODIN
pertorms loading assessments
saturation conditions.

equipment

above. A VTS2

7.4.6 PDP11V03 Used as
Guide DEC-11-ORGDA-A-4d,

The PDPLIVO3 will be

MSCDM

Demonstrated by 7.4.5.2, 7.4.5.3, and 7.4.5.6
connected to the SIG
operation.

CRT 1is
the
(SIG) is a microprocessor
and BWBSA modules.

fZ.k-a; 2:1.5]

SIG's

Data
tratfic data

a PDU

The FIAC performs fault isolation. This is 1]
the generation of event reports (per 7.4.5.2, “
.4.5.6 above) and fault reports. Inter-FIAC 1
demonstrated by the use of a simulated remote ‘
The Fault Isolation and Control Coordination

e )

demonstrated as a Proyram Development Unit
(PDU)Y. This will serve as an introduction to the RT-1l1 Operating
table and parameter modification capability
will be demonstrated by changing a threshold value tor the VSQC
module. Commands will be entered on the VT52 Local CRT terminal.

Utilities which will be demonstrated include:

EDIT - for text editing

- tor tile handling

- for FORTRAN compllers
LINK - for object file linking

T8
FOR

7.4.7 Diagnostics

Loop 5 diagnostics for

cards include:

ESECPU =
LSIMEM -
LIURAM -
i LIUBUF -

LIUINT -

SNy

for
for
for
tor
for

testing
testing
testing
testing
testing

demonstrating

the LSI-11 processor
the LSI-11 memory

The Simulated Input Generator
that generates inputs to the VSQC, DSQC,

[See Appendix 3 - RTll System User's
Digital Equipment. Corporation]

on this data to
Error conditions

to provide visual

the ability to isolate bad

the address comparison memory on the LIU

the LIU I/0 buffers
the LIU/LSI-11 (BLIUI)

|
interface card !

89
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7.3.8 Vvariable Clock Rate

The variable loop clock rate is demonstrated by selecting external
clock input on the clock generator board, connecting an external
clock signal generator to the external clock plug, and
demonstrating OCRI-DB!IS communication.

7.4.9 IEEE 488 Interface [2.1.g]

The ability to intertace equipment with an IEEE 488 interface to
MSCDM will be demonstrated using the DEC IBV-11lA interface card at
the FIAC node. Reload the FIAC and OCRI nodes with the test
programs. Measure a power supply with the Digital Volt Meter.
Demonstrate that the measurement 1is printed on the OCRI terminal.

7.4.10 48 Hour Continuous dperation Test

The MSCDM will be operational for a continuous 48 hours. To con-
serve OCRI terminal paper, the event reporting function can be
turned OFF. The operation of the system modules can be tested by
periodically repeating procedure 4.5. Note that for completely
testing the SSCI and SDCA tunctions, Loop 4 and the PDPll1/40 of
loop 2 will have to be made periodically operational and
available.




3.0 MODIFICATION PROCEDURE REFERENCES

'
I
I
|

S To modify MSCDM Software refer to the "MSCDM Software

4

Maintenance Manual Books 1-3".

8.1.2 For 1instructions on D.E.C. System Software and utilities

refer to one or more of the following D.E.C. manuals.

1 "Introducticon to RT-11"

2. "RT-1ll System User's Guide"

3. "PDP-11 MACRO Language Manual"

4. "PDP-11 FORTRAN Language Manual"

8.2 Hardware

8uwZsl Refer to "MSCDM Hardware Maintenance Manual" for informa-

tion on the Burroughs and D.E.C. hardware.
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APPENDIX

GLOSSARY OF ACKONYMS

The interdisciplinary nature of the present study is emphasized by
the large number of different acronyms, from diverse sources, that
appear in the discussion. The following is a partial list of some
of the relevant acronyms that have been identified. It also

serves as a glossary.

ACAS AUTOVON Centralized Alarm System

ACOC Area Communications Operations Center

ADM Adap*tive Delta Modulation

ADO Burroughs Advanced Development Organization

ASC Automatic Swriching Center (AUTODIN)

ASCII American Standard Code for Information Interchange
ASCC AUTODIN Station Control Console

AUTODIN Station Supervisory Console

Alarm Scanner Unit

Automated Tech Control

AUTOVON Information and Evaluation Network
Buffered Automatic Reporting System

Baseband Signal Analysis

-
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BDLC
BLIUI
BWBSA
CCE
CPU

CRT

DCAOC
DCEC
DCS
DBMS
DDMS
DMA

DSQC

FIAC
LO
LA-36
LIU
MSCDM
OCRI
PDU

PROM

Burroughs Data Link Control

Bus Loop Interface Unit Interface
Combined tunctions of BBSA and WBSA
Command and Control Interpreter
Central Processor Unit

Cathode Ray Tube

Detense Communications Agency
Detense Communications Agency Operations Center
Defense Communications Engineering Center
Detense Communications System

Data Base Management Service

Digital Distortion Monitoring Subsystem

Direct Memory Access

Digital Service Quality Control

Exploratory System Control Model

Exploratory System Control Model Development
Feasibility Development Model

Fault Isolation and Analysis Coordination
Input/Output

DEC Hard Copy Terminal

Loop Interface Unit

Modular System Control Development Model
Operator Control and Report Interface
Program Development Unit

Programmable Read Only Memory

o 1




RAN Random Access Memor'y

SDCA Switch Data Collection/Analys) s

WBSA Wideband Signal Analysis

WwT Write Token

l VSQC Voice Service Quality Control
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