






























































































































































































Compiler Script Examples 

SAMPLE LIST FILE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
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24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
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40 
41 
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45 
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47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

.******************************************************* , 
;* The following are variable data values provided * 
;* external to the compiler and resolved at run-time * 
.******************************************************* , 

Definition area INITIATOR ROLE 

Target Device 1.0. offset in the data table. 
EXTERN device 

EXTERN status_adr 

; Ten byte buffer address offset. 
EXTERN sendmsg 

; Ten byte buffer address offset. 
EXTERN rcvmsg 

; Buffer address offset for the SCSI command 
EXTERN cmd adr 

; Address of user data buffer 
EXTERN data adr 

;******************************************************* 
;* Absolute values are stored in DSPS Register * 
;* for purposes of interrupt processing * 
;******************************************************* 

;******************************************************* 
;* Note that OXO precedes the interrupt status * 
;* values and designates a hex value * 
;******************************************************* 

ABSOLUTE err1 = OxOff01 

; Error -- unexpected SCSI phase before command phase 
ABSOLUTE err2 = OxOff02 

; Error -- unexpected SCSI phase after a command 
ABSOLUTE err3 = OxOff03 

; Error -- expected status phase 
ABSOLUTE err4 = OxOff04 

; No Error -- good I/O 
ABSOLUTE ok = OxOffOO 

; Error -- expected message outphase 
ABSOLUTE errS = OxOff05 

; Error -- expected message command complete 
ABSOLUTE err6 = OxOff06 

;*************************************************** 
; The following shows how you can use the PASS * 
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57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
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90 
91 
92 
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100 
101 
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108 
109 
110 
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112 
113 
114 

Compiler SCript Examples 

; capability of the compiler to pass C code to the * 
; output file * 
.*************************************************** , 
:/finclude "NCR.h" PASS(:/finclude "NCR.h") 
extern char line[]; PASS (extern char line[];) 

00000000: PROC sample: 
; select the device with attention on 

00000000: 47000000 00000098 select atn from device, REL (resel_adr) 

; if next phase is not msg_out,interrupt 
00000008: 9E030000 0000FF01 int err1 when not MSG_OUT 

; sent the i.d. message out to the target 
00000010: 1EOOOOOO 00000000 move FROM sendmsg, when MSG_OUT 

; if next phase is not command, interrupt 
00000018: 9A030000 0000FF02 int err2 when not CMD 

; send the command bytes 
00000020: 1AOOOOOO 00000000 move FROM cmd_adr, when CMD 

; go to process cleanup if status phase 
00000028: 838BOOOO 00000030 jump REL (end) when STATUS 

; process data in phase 
00000030: 818AOOOO 00000010 jump REL (input_data) if DATA IN 

; or data out phase 
00000038: 808AOOOO 00000018 jump REL (output_data) if DATA OUT 

; unexpected phase if here 
00000040: 98080000 0000FF03 int err3 

; process the data in phase 
00000048: input data: 
00000048: 19000000 00000000 move FROM data_adr, when DATA IN 

; and go process status 
00000050: 80880000 00000008 jump REL (end) 

; process the data out phase 
00000058: output data: 
00000058: 18000000 00000000 move FROM data_adr, when DATA_OUT 

; interrupt if not status phase 
00000060: end: 
00000060: 9B030000 0000FF04 int err4 when not STATUS 

; move the status byte into memory 
00000068: 1BOOOOOO 00000000 move FROM status_adr, when STATUS 

; interrupt if message in is not next 
00000070: 9F030000 0000FF05 int errS when not MSG IN 

; move the command complete byte in 
00000078: 1FOOOOOO 00000000 move FROM rcvmsg, when MSG IN 
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Compiler Script Examples 

115 i interrupt if not command complete 
116 00000080: 98040000 0000FF06 int err6 if not 00 
117 
118 i accept the message if there are no problems 
119 00000088: 60000040 00000000 clear ack 
120 
121 i wait for a physical disconnect 
122 00000090: 48000000 00000000 wait disconnect 
123 
124 i interrupt with an I/O complete 
125 00000098: 98080000 OOOOFFOO int ok 
126 OOOOOOAO: resel_adr: 
127 OOOOOOAO: 98080000 OOOOFFOO int ok 

Symbol Name Value Type 

device 00000000 EXTERNAL 
status adr 00000000 EXTERNAL 
sendmsg 00000000 EXTERNAL 
rcvmsg 00000000 EXTERNAL 
cmd adr 00000000 EXTERNAL 
data_adr 00000000 EXTERNAL 
err1 0000FF01 ABSOLUTE 
err2 0000FF02 ABSOLUTE 
err3 0000FF03 ABSOLUTE 
err4 0000FF04 ABSOLUTE 
ok OOOOFFOO ABSOLUTE 
err5 0000FF05 ABSOLUTE 
err6 0000FF06 ABSOLUTE 
include "NCR.h" 00000000 PASS LABEL 
extern char line[]i 00000000 PASS LABEL 
sample 00000000 PROC LABEL 
resel_adr OOOOOOAO LABEL (REL) 
end 00000060 LABEL (REL) 
input __ data 00000048 LABEL (REL) 
output_data 00000058 LABEL (REL) 

NCR 53C710, Programmer's Guide (Preliminary) D - 6 9/27/90 



Compiler Script Examples 

SAMPLE OUTPUT FILE 

include "NCR.h" 
extern char liner]; 
typedef unsigned long ULONG; 

ULONG 

} ; 

#:define 
ULONG 

} ; 

#:define 
ULONG 

} ; 

#:define 
ULONG 

} ; 

#:define 
ULONG 

} ; 

sampler] = { 
Ox47000000, 
Ox9E030000, 
OxlEOOOOOO, 
Ox9A030000, 
OxlAOOOOOO, 
Ox838BOOOO, 
Ox818AOOOO, 
Ox808AOOOO, 
Ox98080000, 
Ox19000000, 
Ox80880000, 
Ox18000000, 
Ox9B030000, 
OxlBOOOOOO, 
Ox9F030000, 
OxlFOOOOOO, 
Ox98040000, 
Ox60000040, 
Ox48000000, 
Ox98080000, 
Ox98080000, 

E device 
E - device Used [ ] 
OxOOOOOOOO 

E_status_adr 

Ox00000098, 
OxOOOOFF01, 
OxOOOOOOOO, 
OxOOOOFF02, 
OxOOOOOOOO, 
Ox00000030, 
Ox00000010, 
Ox00000018, 
OxOOOOFF03, 
OxOOOOOOOO, 
Ox00000008, 
OxOOOOOOOO, 
OxOOOOFF04, 
OxOOOOOOOO, 
OxOOOOFFOS, 
OxOOOOOOOO, 
OxOOOOFF06, 
OxOOOOOOOO, 
OxOOOOOOOO, 
OxOOOOFFOO, 
OxOOOOFFOO 

OxOOOOOOOO 
= { 

OxOOOOOOOO 
E status adr_Used[] = { 
OxOOOOOOlb 

E_sendmsg OxOOOOOOOO 
E_sendmsg_Used [] = { 
OxOOOOOOOS 

E_rcvmsg OxOOOOOOOO 
E_rcvmsg_Used [] = { 
OxOOOOOOlf 

#:define E cmd adr OxOOOOOOOO - -ULONG E cmd_adr_Used[] = { 
Ox00000009 

} ; 

#define E data adr OxOOOOOOOO - -ULONG E data adr_Used[] = { 
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} ; 

Ox00000013, 
Ox00000017 

ULONG INSTRUCTIONS 
ULONG PATCHES 

Compiler Script Examples 

Ox00000015; 
OxOOOOOOOO; 

NCR 53C710, Programmer's Guide (Preliminary) D - 8 9/27/90 



Appendix E 
SCRIPTSTM Compiler Error Messages 

Fatal Error: ..• 

Fatal Error: No memory. Aborting complier ••. : 

There is not enough available memory to read the SCRIPT into RAM. 

Fatal Error: Local stack overflow. Aborting compile ..• : 

Please contact NCR immediately, you have an obsolete version of SCRIPTS. 

Fatal Error: Cannot open file: 

The SCRIPT fue cannot be opened or one of the output files (.ERR or JCRF) are 
corrupt Compilation is terminated. 

Fatal Error: Cannot read file: 

The file was opened, but could not be read. Compilation is terminated. 
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SCRIPTSTM Compiler Error Messages 

Error: ... 

Error: Expected digit: 

While evaluating a number, a character other than a legal digit was encountered. 

Error: Expected a separator: 

A separator was expected, insert a comma, EOL character or any other legal 
separator. 

Error: Numeric constant has too many digits: 

A number, either decimal, hex or binary contains too many digits. 

Error: Expected a value: 

A value was expected, but instead an operator, pseudo-op, or instruction was 
encountered. 

Error: Undefined variable: 

A variable was encountered that was not defined at the beginning of the SCRIPT. 

Error: Unknown Identifier: 

An identifier was encountered that was not a "+", "_", or any other expected 
separator. 

Error: Expected an Identifier: 

A reserved word was encountered where there should have been an identifier. 

Error: Expected a variable: 

A pseudo op, instruction, or reserved word was encountered where a variable was 
expected. 

Error: Expected an expression: 

A mathematical expression was expected but not found. If you encounter this error 
message, contact NCR, you have an old version of SCRIPTS. 

Error: Expected a reserved word: 

A reserved word was expected (WITH, WHEN, IF, etc.) but was not encountered. 
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SCRIPTSTM Compiler Error Messages 

Error: Expected a PHASE: 

An instruction was used in which a phase was expected and but was not found in the 
instructions. 

Error: Cannot use a RELATIVE In a non address field: 

A relative variable was used in a field that was not an address field. 
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SCRIPTSTM Compiler Error Messages 

Warning: .•. 

Warning: Identifier truncated: 

An identifier, such as a label contained more than 32 characters and was truncated. 

Warning: Redefinition of variable: 

A variable was defmed two or more times. 

Warning: Duplicate ATN: 

A TN has already been set and you are attempting to set it again. 

Warning: Duplicate ACK: 

ACK has already been set and you are attempting to set it again. 

Warning: Undefined label used as entry point: 

The label was not defined as an entry point 

Warning: Unused variable: 

A variable was defined but not used in the SCRIPT. 

Warning: Lost resolution: 

A number encountered was too large. For example, using 8 as a SCSI ID. SCSI 10 
numbers can be no larger than 7. 

Warning: Duplicate label: 

A label was defmed more than once. 

UNKNOWN ERROR! 

You have just experienced a phenomenon known as cosmic ray bombardment. This is 
believed to be associated with increased solar flare activity. Fortunately, the 
effects are not permanent, try again. 
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Appendix F 
Miscellaneous Design Topics 

The following paragraphs detail design topics. 1) Clear the value with a SCRIPTS write. 

Design Topics 2) Move data through the 53C710. 

The following design topics are discussed. 3) Move the generated byte to the SCSI 
target to be stored with the data. 

• SCSI Activity Timer 

• Longitudinal Parity Register 

• BiglLittle Endian Support 

• SCRIPTS in a host adapter 

SCSI Activity Timer 

Some SCSI systems have a system 
requirement with respect to activity on the 
SCSI bus. 

If there are long periods with no SCSI activity 
then the SCSI driver must notify the system 
software that a timeout has occurred. The 
53C710 has a built-in 250 millisecond timer 
that will cause an interrupt when the time 
expires. If the interrupt is turned off, the 
system does nothing when the timer expires. 

Bit one of the DMA Interrupt Enable register 
can tum on the timer. When the timer is 
enabled, all SCSI activity is covered by the 
timer. If there is no assertion of 
Transfer! Acknowledge on the bus within 250 
milliseconds after selection through 
disconnect then the interrupt will occur. 

Longitudinal Parity Register 
(LCRC) 

For a simple error check of any data passing 
through the 53C710, there is an 8-bit register 
that contains a continual exclusive OR of the 
data. The value in the chip is cleared by any 
write to the register. A designer can use the 
information by performing the following: 
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4) Read in the extra byte on a read, and 
compare it to the byte generated during 
the move. 

All the extra moves and compares can be done 
by the 53C710 or by the system processor, 
depending on the designer's preference. 

Note that the LCRC doubles as the SFBR 
during a select or reselect. The device i.d. is 
always written into the LCRC. Because a 
SCRIPT could be writing to the SFBR 
during a SCSI bus-initiated interrupt, the 
value could be destroyed. Optionally, 
therefore, the chip can be set to write ~~e 
device i.d. only to the LCRC. 

Big/Little Endian Support 

There is some support for both big and little 
Endian in the 53C710. Five areas must be 
considered when discussing the byte 
ordering. 

SCRIPTS Order 

To ensure that all SCSI SCRIPTS are in the 
correct order, each SCRIPT must be compiled 
in the target architecture. The C output is a 
longword value, which will be stored in the 
memory by the processor and in the correct 
order for the subsequent execution. If a little 
Endian SCRIPT is to be executed on a big 
Endian machine, the bytes will need to be 
reversed before execution by the 53C710 (in 
big Endian mode). Note that a PROM cannot 
be moved from one environment to another 
without re-ordering bytes within each word. 
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Miscellaneous Design Topics 

53C710 Re~ster Access from Firmware 

There is a big Endian and a little Endian 
address mode for the registers. To develop 
code ~at works in either mode, simply use 
equates with an Endian switch that includes 
the appropriate set of address values. Note 
that the change is only for byte access. If 32 
bits are accessed, there is no change from big 
to little Endian. 

53C710 Re~ster Access from SCSI 
SCRIPTS 

The compiler offers a set of logical names that 
can be used to access registers. Names do not 
change when the mode changes, and the 
binary code required to access a register does 
not change either. 

User Data Byte Ordering 

Data transfers to/from system memory from/to 
the SCSI bus always start at the beginning 
address and continue until the last byte is sent. 
No internal re-ordering of the data for either 
mode occurs. A serial stream of data is 
assumed, and the flrst byte on the SCSI bus is 
associated with the lowest address in system 
memory. 

SCRIPTS in a Host Adapter 

Some designs require that SCSI SCRIPTS be 
fetched from a local ROM rather than from 
system memory across the bus. Typically, 
this requirement comes from the desire to 
avoid traffic on the bus ot: is caused by large 
overheads associated with bus arbitration. 
The 53C71 0 allows several options in the 
placement of SCRIPTS and table indirect 
data. 

SCRIPTS and data structures can be placed in 
system memory. 

U sing the FETCH pin, external system bus 
interface hardware can read SCRIPTS locally 
and all other data from system memory. 
During SCRIPT fetches, the pin is active, and 
thus, the access can go locally rather than 
across the system bus. 

In the crEST8 register is the fetch mode bit 
When set, the FETCH pin will deassert 
during indirect and table indirect read 
operations. FETCH will be active during 
SCRIPT fetches only. Thus, external 
hardware can drive the opcode fetch to one 
memory area (local ROM) and table indirect 
fetches to to another area (system RAM). If 
the bit is not set, then fetch is asserted 
throughout the instruction fetch. 

Thus, the designer can place SCRIPTS, user 
data, and table indirect data in the most 
convenient area of memory. Note that the 
options can be changed dynamically by 
writing to the registers from SCRIPTS. 
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Appendix G 
Using the 53C710 in Low Level Mode 

Low-level SCSI Code 

Pseudocode examples of selection, message out, command, data in, status, and message in. 

***************************************************** 
Selection: * 
***************************************************** 

parity check, generation 
SCNTLO=OXCC 

C700 i.d.=7, target i.d.=2 
SODL=Ox84 

assert BSY 
SOCL=OX20 

assert SODL, connected; if not connected, ATN cannot be asserted 
SCNTL1=OXSO 

low-level mode (Note: Disable low-level mode before starting the 
SCRIPTS' processor.) 

DCNTL=OX08 

assert SEL, ATN, BSY 
SOCL=OX38 

deassert BSY, keep SEL, ATN 
SOCL=OX18 

wait for BSY, asserted by Target 
(SBCL & OX20)=OX20 

deassert SEL, keep ATN 
SOCL=OX08 

********************************************************* 
Message Out * 
********************************************************* 

look for REQ and message out 
(SBCL & OX87)=OX86 

identify message 
SODL 

message-out phase; a phase match asserts SODL onto the SCSI bus 
SOCL=OXOE 

assert ACK, message out, keep ATN 
SOCL=OX4E 

wait for REQ deasserted 
wait for (SBCL & OX80)=OXOO 
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Using the 53C71 0 in Low Level Mode 

deassert ACK, ATNi keep message out 
SOCL=OX06 

********************************************************** 
Command * 
********************************************************** 

look for REQ and command 
(SBCL & OXS7)=OXS2 

initialize command byte 
SODL=command byte 

assert ACK, command 
SOCL=OX42 

wait for REQ deasserted 
wait for (SBCL & OXSO)=OXOO 

deassert ACK, keep command 
SOCL=OX02 

repeat until last command byte 

********************************************************* 
Data In * 
********************************************************* 

look for REQ and data in 
(SBCL & OXS7)=OXSl 

SBDL=data byte 
assert ACK, data in 

SOCL=OX41 
wait for REQ deasserted 

wait for (SBCL & OXSO)=OXO 
deassert ACK, keep command 

SOCL=OX02 
repeat until last data byte 

********************************************************* 
Status * 
********************************************************* 

look for REQ and status 
(SBCL & OXS7)=Ox83 

ACK, status phase 
SOCL=OX43 

SBDL contains status byte 
status=SBDL 

wait for REQ deasserted 
wait for (SBCL & OXSO)=OXOO 

deassert ACKi keep status phase 
SOCL=OX03 
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Using the 53C71 0 in Low Level Mode 

********************************************************* 
Message in . * 
********************************************************* 

look for REQ and message in 
(SBeL & OX87)=OX87 

ACK, message in phase 
SOCL=OX47 

SBDL contains message byte 
message in=SBDL 

wait for REQ deasserted 
wait for (SBCL & OXaO)=OXOO 

deassert ACKi keep message-in phase 
SOCL=OX07 

NCR 53C700, Programmer's Guide (Preliminary) G-3 10/25/90 





1 
!I 
it 
!I 
:1 
'1 
~ I 
)1 
~ 1 
'1 :1 
I 
I 
1 
I 
I 
1 
I 
I 
1 
I 

I 

READER'S COMMENT FORM 
F-8763 0687 

BOOK TITLE I BOOK NO. I PRINT DATE 

I 

To help us plan future editions of this document, please take a few minutes to answer the following questions. 
Explain in detail using the space provided. Include page numbers where applicable. 

Are there any technical errors or misrepresentations in the document? 

Is the material presented in a logical and consistent order? 

Is it easy to locate specific information in the document? 

--- ---- .. _-_ ... _- - -._--

Is there any information you would like to have added to the document? 

Are the examples relevant to the task being described? 

Could parts of the document be deleted without affecting the document's usefulness? 

Did the document heip you to per forfH YUUI juu-; 

Any general comments? 

NAME ________________ _ 

TITLE ________________ _ 

COMPANY ________________________ _ 

ADDRESS _______________________ __ 

TELEPHONE NO. ( 

Thank you for your evaluation of this document. 
Fold the form as indicated and mail to NCR. No postage is 
necessary in the U.S.A. 



---------------------------------fOld--------llflrr-------~~;~;;y~---i 

• I. •• • IF MAILED 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 3 DAYTON. OHIO 

POSTAGE Will BE PAID BY ADDRESSEE 

NCR Corporation 
ATTENTION: Publication Services 
WHQ-4 
1700 S. Patterson Blvd. 
Dayton, Ohio 45409 

IN THE 
UNITED STATES 

---------------------------------~d-------------------------------1 



NCR Microelectronic Products Division - Sales Locations 
For literature on any 
NCR product or service 
call the NCR hotUne toll-Cree 

1-800--334-5454 

Worldwide Sales Headquarten 
1731 Technology Drive, Suite 600 
San Jose, CA 95110 
(408) 453-0303 

Division Plant locations 
NCR Microelectronic Products Division 
2001 Danfield Court 
Fort Collins, 00 80525 
(303) 226-9500 

Commercial ASIC Products 
Customer Owned Tooling Products 
Communication Products 
Disk Array Products 

NCR Microelectronic Products Division 
1635 Aeroplaza Drive 
Colorado Springs, CO 80916 
(719) 596-5795 

Automotir4 Products 
SCSI Products 
Graphics Products 

NCR Microelectronic Products Division 
2850A North EI Paso Street 
Colorado Springs, CO 80907 
(719) 578-3400 

Multi-Chip Mbdule Products 

North American Sales Offices 
Northwest Sales 
1731 Technology Drive, Suite 600 
San Jose, CA 95110 
(408) 441-1080 

Southwest Sales 
3300 Irvine Avenue, Suite 255 
Newport Beach, CA 92660 
(714)474-7095 

North Central Sales 
8000 Townline Avenue, Suite 209 
Bloomington, MN 55438 
(612) 941-7075 

South Central Sales 
17304 Preston Road, Suite 635 
Dallas, TX 75252 
(214) 733-3594 

Northeast Sales 
500 West Cummings Park, Suite 4000 
Woburn, MA 01801 
(617) 933-0778 

Southeast Sala 
1051 Cambridge Square, Suite C 
Alpharetta, GA 30201 
(404) 740-9151 

International Sales Offices 
European Sales Headquarten 
Westemdstrasse 193 
8000 Munchen 21 
Post fach 210370 
Germany 
49 89 57931199 

AslalPaclfic Sales Headquarten 
35th Floor, Shun Tak Centre 
200 Connaught Road 
Central 
Hong Kong 
8528596044 







J049211 
OR92-5HX 

NCR is the name 
and mark of 
NCR Corporation 
©1992 NCR Corpora 
Printed in U.S.A. 


