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I ntroduction

Generally therearetwo waysin which to usethe 64k bytesof sidewaysRAM providedwith the computer.
Firstly, the RAM may be viewedasfour 16k byte pagedblocksinto which suitableROM imagesmay be
loaded. Thesecondway is to view the 64k bytesof sidewaysRAM asonecontiguousblock of memoryfor

useasBASIC programspace. Thesetwo usesform the basisof the two differentmethodsof addressinghe
RAM.

For thosewhoseonly intentionis to usethe sidewaysRAM in oneof the two ways mentionedabove the

sectionthatfollows is intendedasa quick guideto its use. For the moreadventuroustherethenfollows a
more in-depth explanation of the means by which the sideways RAM may be utilised.

GETTING STARTED

Having set up the computer in the way described in the User Guide you should proceed as follows:

L oading a ROM image
To load a suitable ROM image from the currently selected filing system into the computer you should ente

*SRLOAD <FILENAME> 8000 W Q then press the RETURN key.

This will causethe ROM image,specifiedin the filenameparameterfo be loadedinto sidewaysRAM in
the first 16k block of memory.

Repeatinghe abovecommandwith difference filenamesand incrementingW throughX, Y andZ, will
allow you to fill the three other blocks of sideways RAM with ROM images.

Having loadedthe image(s)into sidewaysRAM you mustpressthe BREAK key. This causedhe newly
loaded ROM image(s) to be initialised and they may then be accessed in the same way as a sideways R(

Using the sideways RAM for BASIC programs
The 64k SidewaysRAM SupportDisc shouldbe insertedinto the discdrive attachedo your machine. You
should then enter the following:

*BAS128 then press the RETURN key.

Thiswill loada disc-basedersionof BBC BASIC into your machinewhich will in turn allow you to make
use of the 64k of sideways RAM as BASIC program space. For details of BAS128 see below.

DETAILED DESCRIPTION

If the sidewaysRAM is not beingusedin conjunctionwith BAS128the userhastwo differentmethodsof
addressinghesidewaysRAM. Thesearereferredto asthe ABSOLUTE methodandthe PSEUDOmethod.
The absolutemethodtreatsthe sidewaysRAM asfour separatgpagesyreferringto themwith ROM IDs, the
pseudo method treats the sideways RAM as one contiguous block addressed in the normal way.
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Absolute Addressing

This form of addressingseesthe computer'smemory map in the normal way with the 64k of sideways
RAM beingsplit betweerfour 16k pageablélocks. Thesefour pagedblocksof RAM may be pagedn at
&8000-&BFFF in the same way as the paged ROMs.

The four pagesof sidewaysRAM are identified as pagesW, X, Y, and Z, which correspondlirectly to
ROM page<C, D, 0 andl (seenotel). As such,theymaybeusedfor storingROM imagedoadedin from
disc or network filing systems.

To read from or write to thesepagesof memory, when in the absoluteaddressingnode,a ROM ID
parameter must be specified when issuing the appropriate command.

This meansof addressings mainly for manipulatingdatathat conformsto the sameformat as a paged
ROM. Also the sizeof the codecannotexceedl6kin length. Wherethe areaof memoryrequiredexceeds
16k, the absolute addressingmethod is inappropriateand the pseudoaddressingmethod should be

employed.

Pseudo Addressing
With this form of addressingthe four 16k blocks of sidewaysRAM are regardedas one contiguous64k
block (see note 2).

The blocksare configuredin the mannershownin figure 1. As you canseeeachof the 16k pageshavea
rangeof addressllocatedto them,andit is thesehexadecimabhddressethat specifythe areaof sideways
RAM to be used and not the ROM ID.

To usethesepagesfor datait is necessaryo first specifythat thisis the useto which they areto be put.
This is carriedout usingthe *SRDATA command(seebelow). Therefore,to usethe rangeof addresses
&00 throughto &3FEF a *SRDATA W commandmust be issued. To use the entire 64k block, the
*SRDATA command must be issued for W, X, Y and Z in turn.

It shouldbe notedthat, subjectto their allocationusing the *SRDATA and *SRROM commandsgach
block may be specifiedfor usewith eitherROM imagesor DATA irrespectiveof the useallocatedto the
other blocks.

Note 1: At the point of manufacturethe ROM numbersallocatedto BASIC are E and F thereby
giving it the highespriority. It is possibleto changethis by alteringthe positionof the hardwardink S13
locatedon themain PCB. If this priority changes performedthe sidewaysRAM will occupypagesC, D,
E andF, with BASIC occupyingpaged® and1. Thiswill also meanthatROM IDs Y andZ will correspond
to ROM IDs E and F respectively.

Note 2: When usedsa contiguousblock, the sidewaysRAM will provide65.472kbyte®f RAM and
not a full 64kbyteblock. Thisis dueto 64 bytesof RAM being allocatedfor usewith the ROM header
information.
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Sideways RAM Utilities

In view of its nature,sidewaysRAM can provedifficult to use. To help you, therearesix utilities which
areresidentin the 1770disc filing systemROM already presenn your machine. Theseutilities are as
follows:

UTILITY PARAMETERS

*SRSAVE <FILENAME> <START ADDRESS> <END ADDRESS> (<ROM ID>) (Q)
*SRLOAD <FILENAME> <LOAD ADDRESS> (<ROM ID>) (Q)

*SRWRITE <START ADDRESS> <END ADDRESS> <START ADDRESS> (ROM ID)
*SRREAD <START ADDRESS> <END ADDRESS> <START ADDRESS> (ROM ID)
*SRROM <ROM ID>

*SRDATA <ROM ID>

The parametersisedwith theseutilities, with two exceptionsshouldin generabefamiliar to you. Thetwo
new parametersROM ID and Q, are explained below, with explanationsof the utilities following
thereafter.

It shouldbe notedthatthe END parameterequiresthe addresof the byteimmediatelyafterthelastbyte of
the block of memory involved. In other words, for <END ADDRESS> read <LAST ADDRESS+1>.

The ROM ID parameter
The ROM ID parameterllows a particularpageto be specifiedfor use. Therearetwo differentwaysin
which this may be done:

ROM ID in the range &0 to &F
This is the basisof the absoluteaddressingnode. the pagesof memoryspecifiedin this rangecorrespond
directly to the sideways memory pages recognised by the computer's operating system.
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Notethatalthoughany ROM ID in therange&0 to &F maybeenteredpnly C, D,0 and1 (seenotel) are
pertinentwhen consideringthis particularapplication. Use of any parameterptherthanthosereferringto
sidewaysRAM pages,s precludedduring all readoperationsbecausef the needto protectROM based
software.

ROM ID in the range W to Z

TheROM IDs W, X, Y andZ correspondlirectlyto ROM IDs C, D,0 and1. Theyareprovidedasa 'non-
machine-specificivay of specifyingfour memorypages. As with ROM IDs &0 to &F, the useof these
ROM IDs is part of the absolute method of addressing.

ROM ID left unspecified
Not specifyinga ROM ID constitutesuse of the pseudoaddressingmethod. The operationwill be
performed with regard to the specified address(es) only.

The Q parameter

The Q (Quickly) parameterllows the speedto a *SRLOAD or *SRSAVE operationto be increased.As
sidewaysRAM occupieghe sameaddresspace ashe currentlyselectediling system loadingandsaving
to andfrom sidewaysRAM is noticeablyslowerthanthe sameoperationperformedwith normalRAM. To
speedup the operation the useof the Q parametewill designatenormalRAM betweenOSHWM andthe
bottom of screenmemory as a buffer. This dramaticallyincreaseshe size of the buffer availablefor
transfersbetweensidewaysRAM andthe currentlyselectediling system therebyspeedingup the load or
save operation.

It mustbe born in mind that, althoughthe greaterspeedis desirablethe use of the Q parametelis not
alwaysa goodidea. Dataresidentn this areaof normalRAM (this includesBAS128whenloaded)will be
overwritten when a 'Quick’ load or save command is performed.

THE SIDEWAYSRAM UTILITIES
*SRSAVE <FILENAME> <START ADDRESS> <END ADDRESS> (<ROM ID>) (Q)

This commandperformsthe samefunction as the *SAVE command(seethe Disc Filing SystemUser
Guide) except that the area of memory to be saved to the filing system is resident in the sideways RAI

As with the *SAVE commandhe endaddressnay be substitutedwith the lengthof the block of memory
concerned. If this is used the syntax becomes:
*SRSAVE <FILENAME> (<START ADDRESS>+<LENGTH>) (<ROM ID>) (Q)

*SRLOAD <FILENAME> <LOAD ADDRESS> (<ROM ID>) (Q)

This commandfunctionsis the sameway as the *LOAD command(seethey Disc Filing SystemUser
Guide) exceptthat the areaof memoryinto which the specifiedfile is read,is residentin the sideways
RAM.

Note: havingloadeda ROM imageinto sidewaysRAM it is necessaryo pressthe BREAK key. Thisis
becausecertaintypesof OS call directedto the specific pageinto which the imageis beingloaded,are
disabledby the write operation. These callarenot reinstateduntil aresetis performed. The sameapplies
to ROM images loaded using *SRWRITE.
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*SRWRITE <START ADDRESS> <END ADDRESS> <START ADDRESS> (<ROM ID>)
This commandwrites a copy of a specifiedareaof memorycontainedwithin normalRAM to a specified
position in sideways RAM.

The fist parameteris the addressof the start of the block of memoryin normal RAM that is to be
transferred.The secondparameters theaddressn normalRAM of thefirst free byte afterthe endof block
that is to be transferred.

The secondparametemay be replacedwith the length of the block to be transferred. If the lengthis
substituted for the end address of the block, then the syntax of the command becomes:
*SRWRITE (<START ADDRESS>+<LENGTH>) <START ADDRESS> (<ROM ID>)

Thethird parameters the addres®f the startof the areain the sidewaysRAM into which the blockis to be
transferred.

*SRREAD <START ADDRESS> <END ADDRESS> <START ADDRESS> (<ROM ID>)
This commandperformsthe reversefunction of the *SRWRITE command. It readsa specifiedblock of
sideways RAM and copies it onto a given area of normal RAM>

The first two parameterspoint to the start and endof te block in NORMAL RAM into which the
informationis to betransferred.Thethird parametepointsto the startof geareaof SIDEWAYS RAM that
is to be transferred.

It is importantto realisethatthefirst addresgparametergivenwith both*SRREAD and*SRWRITE refer
to normal RAM.

*SRROM <ROM ID>
This commandis usedto specifythe useto which a pageof memoryis to be put. It reserveshe pageof
sideways RAM specified by the ROM ID parameter, for use with the absolute addressing mode.

This is the default condition for all of the sideways RAM pages and is only reset upon power-up.

*SRDATA <ROM ID>

This commandperformsthe samefunctionas*SRROM exceptthatthe specifiedpageif sidewaysRAM is
allocatedfor usewith data. If this commands issuedin respectof oneor more pagesof sidewaysRAM,
the specified page(s) must then be addressed using the pseudo addressing method.

Important Notes:
Usersshouldnotethat th imagesof somecommerciallyavailableROMs will not functionin the sideways
RAM area due to protection mechanisms employed by some software houses.

The sideways RAM utilities are only resident in version 2.2 DFS and above.

BAS128 - DISC BASED BBC BASIC
This version of BBC BASIC gives the user access to a full 64k of memory for BASIC programs.
BAS128 is loaded from the disc by typing : *BAS128

The screen will be cleared and the banner BBC BASIC will appear together with a bytes free message 64
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The ">" promptwill be displayedand commandscan be issuedin the sameway asfor the ROM based

BASIC.

If you area new userto the BBC Micro you may wish to readthe UserGuide beforeusingthis disc-based
versionof BBC BASIC. If you arefamiliar with the useof BASIC andintendto write your own programs,
you may needto be awareof the technicaldifferencesbetweernthe ROM-basedBASIC andthe disc-based
BAS128. They key point is that thisdisc-basedversionis loadedinto the RAM areain which a user

programwould normallyreside. The 64k areaof additional'sideways"RAM is thenmadeavailablefor the

user program.

The detailed differences between the two BASICs are as follows:

1.

When using BAS128, the 64k of additional memory pretends to be a continuous address
space above the normal 64k address space of the computer. Thus addresses &000000 to
&O00FFFF refer to normal memory and addresses &010000 to &01FFFF refer to the 64k
bytes of sideways RAM.

PAGE defaults to &10000
HIMEM defaults to &20000

Similarly, LOMEM and TOP are addressed in this way.

Indirection Operations.

Statements such as DIM code 100 will assign a 17-bit value to
"code”. Indirection operators may then be used to read and write data into the area of
memory reserved by the DIM statement: eg:

Icode=27127, PRINT code?3 or $(code+27)="HELLO"

Indirection operators will address normal memory if the calculated pointer is in the range
&000000 to &00FFFF and will address sideways RAM if the pointer is in the range
&010000 to &01FFFF.

The Assembler

This will operate using 0% and P% as 17-bit pointers.

a) The Destination Pointer
If the destination for the code is in the range &000000 to &00FFFF, then normal memory is
referenced. Addresses from &010000 to &01FFFF refer to sideways RAM.

b) TheProgram Counter

The code produced is adjusted so that address references in the range &010000 to &01FFF
refer to sideways RAM addresses &008000 to &00BFFF. References from one bank of
sideways RAM to another are trapped giving a BANK error; eg:

P%=&13F00:[JSR &1CF34

will give a BANK error.
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Note that, when BAS128 is resident in user RAM, the Q parameter detailed above should
NOT be used as BAS128 may be overwritten.

When compiling, any code generated over a bank boundary is trapped, resulting in a WRAP
error. Thus, the maximum amount of code that can be generated at one time is 16kbytes; e

P%=&13FFC:[LDA #0 :TAY:SEC:SBC &70

will give a WRAP error since execution cannot pass from one bank to the next directly.

4, SHADOW mode will be forced on so that the BAS128 can reside in RAM between &3000
and &8000. The remaining memory from OSHWM to &3000 may be used by BAS128 for
workspace.

5. The LOAD, SAVE and CHAIN commands make use of the OSGBPB routine which is not

available with the TAPE filing system on OS 2.00. Thus these commands will not work if
the TAPE filing system is selected. They will work with DISC, ADFS or ECONET.

ADDITIONAL OPERATING SYSTEM COMMANDS

There are four new OperatingSystemcalls which have beerprovidedfor usewith the sidewaysRAM.
These are as follows:

OSWORD 66 Block Transfer
The parameter block:-

XY+ 0 bit 7 clear/set for READ/WRITE
bit 6 clear/set for ABSOLUTE/PSEUDO
1-4 Main RAM address
5-6 Block Length
7 ROM ID 0-&13 0-F, W, X, Y, Z, (ABSOLUTE only)
8-9 SRAM address

OSWORD 67 Load Save
The parameter block:-

XY+ 0 bit 7 clear/set for SAVE/LOAD
bit 6 clear/set for ABSOLUTE/CONTIGUOUS
1-2 File Name address
3 ROM ID 0-&13 O-F, W, X, Y, Z (ABSOLUTE only)
4-5 File length (SA+E only)
6-7 Buffer Start address
8-9 Buffer length, O for default,

>=32K for buffer from OSHWM to bottom of screen memory
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OSBYTE 68 Test RAM Presence
Returns a byte in X

7 0
*FE10DC RAM Present flags

* - bit 7 set if E/F are being used for 3rd and 4th pages.
Bits 0-5 set if RAM pages found in given slot (see above), on last BREAK/POWER ON.

OSBYTE 69 Test Pseudo/Absolute Use of Page
Returns a byte in X.

Bit 7 as for OSBYTE 68,
Bits 0-5 set if RAM in given slot (see above) is being used in PSEUDO addressing mode.
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