12 Control Panels

Four types of control panel may be used for mounting:

- Full Control Panel

- Extended Control Panel
- Mini Panel

- Portable Panel.

FULL CONTROL PANEL

The Full Control Panel is the standard control panel lor the PRS&M. Tt is 200
(88.90 mm) high.
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Figure 12.1  Full Contrel Panel

The lacilities available on the full control panel are:

Safeiv Key Switch
A five position kev operated switch providing the main on/ofl facility. The
five positions are:

. TEST - Micre diggnostics
In this position an elementary system test can be performed without any external
tood, For a description of the microdiagnostics see page 14-7.

2. OFF - Power off

3, ON - Power on
In this position an clementary system test can be performed without any external
tool, For o deseription of the microdiagnostics see page 14-7,

4. ON/RTC - Power onRTC om

In this position the CPU is able o run with the Real Time Clock on, All the
remaining control panel switches are effective,
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5. LOCK — Power an/RTC on . .
In this position the CPU is in run mode with the Real Time Clock on.
All the remaining control panel swilches with the exception of the INT button

are inhibited.

Display Lamps

1. Power Lamp - . )
Situated above the Safety Key Switch, lit when the Safety Key Switch is in all
but the Off position and power is being supplied to the system.

2 Run Lamp . n
Situated above the Safety Key Switch, lit when the CPU is operating in Run
maode,

1. Dara Lamps i
Sixteen lamps situated one above each data switch and numbered 0 - 15. The
lamps are lit to indicate the contents of the registers, memory, or status word
depending on the settings of other control switches. A 1 bil is indicated where
a lamp is lit,

Data Switches

Sixteen numbered data switches. Each switch is a two position switch used for
loading the appropriate dala bit into a register or memory, depending on the
setting of other control switches. A 1 bit is loaded when a switch is in the up
position.

Register Address Switches

Four switches mounted to the right of the data switches and used to code the
address of the register to be used when reading or loading a register from the
Data Switches, The switches are numbered with the address value they repre-
sent in binary (8. 4, 2, 1), giving an addressing capability of 0 - 15.
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Figure 12.2  Display of status

Control Buottons

The five control buttons are situated nearly centrally beneath the Data Switches.
Each button is spring loaded to return to its original position after being de-
pressed and selects and initiales a specific function:

1. R5T - Read Status

Depressing this button causes the contents of Program Status Word register
(PLCR.GF.) to be displaved on the lamps.

2. BR - Read Register

Depressing this button causes the contents of the register addressed by the
Register Address Switches to be displayed on the Data Lamps.

3. RM - Read Memary
Depressing this button causes the contents of the memaory location addressed
from the contents of the P Register to be displaved on the Data Lamps. The
contents of the P Register are also incremented by 2.

4, LR - Load Register
Depressing this button causes the value set on the sixteen Data Switches to
be loaded into the register addressed by the Register Address Switches. The
value is also displayed on the Data Lamps.

5. LM = Load Memory
Depressing this button causes the value set on the sixteen Data Switches 1o
be loaded into the memory location addressed from the contents of the P
Register. The value is also displaved on the Data Lamps and the contents of
the P Register are incremetited by 2,

Mode Buttons
The two mode buttons are situated beneath Data Switches 14 and 15, They
seleet and initiate the following modes ol operation.

1. TNST = Single fnstruction Mode
Depressing this button causes the CPU Lo exccule the instruction addressed
from the contents of the P Register, and then stop.

2. RUN - Run Mode
Depressing this butlon causes the CPU to execute the instructions of a
progratm as directed by the program and commencing at the instruction
addressed [rom the contents of the P Register,




Service Buttons
There are thrée service huttons;

1. MC - Master Clear
Situated beneath Data Switch 0

*  Depressing this button raises the master clear level throughout the sysiem
whilst it is depressed, causing a general reset of all the associated logic.

2. INT = fnterrupi
Situated beneath the Register Address Switches.
Depressing this bulton raises a control panel interrupt,
This button is the only control operative when the Safety Key Switch is in
the LOCK position,

3. IPL = Initial Program Loader
Situated beneath Data Switch 10.
This button will only be present if the IPL option is (tted. In such cases,
when the button is depressed it causes the Initial Program Loader 1o be
loaded into central memory and the cpu to be started. Loading is carried
oul from the device and via the channel specilied by the setting of the sixteen
Data Switches.

TRANSPORTABLE PANEL

This panel is a free standing (ull control panel. It is fitted with a connector Lo
enable it to be connected in place of a fixed full control panel or minipanc] Lor
mainly servicing purposes.

MINIPANEL

The minipanel may be fitted, on option, to replace the [ull panel and offers the
lallowing facilities:

1. Safety Key Swilch
2. Interrupt and Start Buttons
3. Power and Run Indicators.

EXTENDED CONTROL PANEL

The Extended Control Panel is a 4U (177.80 mm) high panel which may be
mounted when the CPU is plugged into the 10-slot M4 or M4M box or the
17-slot M3M mounting box (standard for PESTM).

This panel permits to have an address and its contents displayed at the same
time. Moreover the panel allows debugging facilities as processing may be
stopped atl any address set previously on the upper row of switches. The user
may then load new data.

Addressing from this panel is word oriented.
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Figure 12.3  Extended Control Panel
The functions of the switches and displays are:

Display lamps

Seventeen lamps situated one above seventeen address switches. When the
computer is running the lamps are lit to indicate addresses on the upper part
of the panel and data on the display lamps of the lower part. When the CPU
stops the contents of the next instruclion’s address is displayved on the lower
part and the address of the instruction on the upper part.

Address switches

Seventeen address switches on the upper part of the panel. Each switch is a two
position switch used for loading the appropriate address pattern. A 1 bit is loaded
when a switch is in the ‘up’ position.

LOAD spring-loaded switch

Used to load an address in an address register contained in the control panel.
The required address is set on the address switches. The LOAD switch is
pressed downwards and the address is displayed on the address lamps,




PRESET switch s )
A three position switch for debugging purposes:

ACCESS - stop on memory access

In this position the CPU stops when a physical address generated by the CPu
{5 identical to the pattern coded on the address keys. If the address is detected
the relating instruction is exccuted and the CPU goes in the idle state.

WRITE - stop when writing o methon
In this position the CPU only stops if a store operation is performed in the

location whose address was set previously on the address keys.

OFF
The switch is set in this position when debuogging is not required.

Reading and loading memory is realised by using the RM and LM butlons.
The instruction counter P remains unaffected during these operations as only
the address register in the control panel is incremented. It is thersfore not
necessary to reload P before restarting the program.

The use of the RM and LM buttons is slightly different when the Extended
Conirol Panel is usad compared 1o the description under Full Control Panel.

Read Memory Procedure
_ First load the address register with the required address (see LOAD addr),

_ Press RM button, The contents of the memory location is displayed on the

data lamps.
- The control panel register is incremented by two and the next address i8

displayed on the address lamps.
Each time the BM button is pressed the address register is incremented

and the contents of the next memory location appears on the data lamps.

Load Memory Procedure
_ First load the address register with the address required (see LOAD addr).

_ 8ot the value to be loaded on the data swilches.

- Press LM button.
The value is displayed on the data lamps. The address register is incremented

and displayed on the address lamps.

All other pushbuttons and swilches have the same meaning as described under
FULL CONTROL PANEL.

13 Basic Loading and Operating

The basic loading and operating facilities are all carried out at the CPU control
panel by the use of the control panel switches. Facilitics exist at the panel to
enable an eperator o load and display selected memaory locations and registers,
to start the CPU. and to raise a control panel interrupt. In addition an optional
facility is available to enable the direct loading of an Initial Program Loader,
or similarly written program, fom various devices,

PROGRAM LOADING
Program loading may be carried put in 4 separate slages:

l. LOAD BOOTSTRAP - (MACHINE CODE)

2. LOAD INITIAL PROGRAM LOADER - (MACHINE CODE}
1. LOAD SYSTEM OR USER PROGRAM - (OBJECT CODE)
4. LOAD USER PROGRAM - (OBJECT CODE)

Bootstrap

This program is a basic program used o load more sophisticated loader pro-
grams. The bootstrap will only load programs which are written in machine
code (binary form) and will normally only carry out a checksum to determine
EIrars,

Initial Program Loader

The programs which are classed as initial program loaders are able to load
object code clusters into memory and may contain error reporting and other
facilities required at the time of loading system or user programs. Initial
Program Loaders are written in machine code ( binary form) and are loaded
using a hoolstrap programi.

System Programs

Certain of the system programs (monitors) have the facility to load user pro-
grams, in these cases the routines within the system program provide the same
functions as the initial program loaders,

INITIAL PROGRAM LOADER

The initial program loader provides the systern with the ability to automatically
load and run an initial program loader, or similar program, rom devices con-
nected to the programmed or an input/outpul processor channel.







