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When MOVEs execute
MOVEs execute when data are available
Each MOVE waits as long as required
All waiting MOVEs are concurrent

Code Dags
Limited sequence inside bag
Wero or more successor bags
Each bag must fetch successorXsY
Each DAZ[s code enters
 the POOL concurrently

Concurrent MOVEs
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Source sequence
MOVEs with same source
 execute in issue sequence
Identical instructions complete in
 execute sequence
Dag is a bag of lists with same source

Code bag sequence
All MOVEs in bag issue before
 any from the ]next] bag.

Sequence guarantees
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Two MOVE types
MOVE vs COPY

MOVE drains source data
COPY preserves source data

Plus
MOVEs with same source
 execute in issue sequence

COPY . . . MOVE duplicates
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Lata Types
Token Xzero bitsY
Doolean Xone bitY
Word X` bitsY
Code Dag Lescriptor Xa bitsY

becord c 1 to 8 words
Ordered
enows own length
Atomic record MOVE
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Source variants
COPY record - preserves it
MOVE record - drains it
COPY 1st word - preserves it
MOVE 1st word - record shorter

Lestination variants

Aw cg Dph Aw cg Dfh A cg Ch

Partial - record remains open
Final - record sealed
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Simple SHIPs

becord store
One or more records
First In First Out XFIFOY
Capacity of FIFO

Single address
Dit bucket
Constants: WEbO, TbUE, TOeE`
bandom number



A:  Dit Ducket D:  TokenSource

C:  Constants L:  Zet Constants

*u#,I-::anytype T"/e-Ou1::token

F34)eOu1::boolean
5er"Ou1::int

7e15er"::token

7e1F34)e::token

7e1O-e::token

7e1Ti#e::token

O-eOu1::int
V34ueOu1::int

:""4Ou1::boolean

Ti#eOu1::int

7e1True::token

UCIES# 2006-is3/
11 September 2006Slide 1:  Simple SHIPs

Simple SHIPs



D:  Stack SHIP

(u);::int

(",::token

(u);e<::token

(",,e<::token

E#,1>::token

*313Ou1::int

ST
?C

A

A:  Darrier SHIP

I-?::int

I-:::int

I-C::int

I-*::int

Ou1?::int

Ou1:::int

Ou1C::int

Ou1*::int
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Simple SHIPs cont[d
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Interfaces

Connect with two MOVEs

Pipeline receiver interface

Pipeline sender interface

Lata arriving here may never be overwritten.
becord may fill the interface, blocking

further input until the interface is ready.

A new record appears here, if available, only after the 
previous record is drained and a fresh token has arrived.
Move instructions may copy or drain data values.

This destination must receive a fresh
token for each new output data value.  

A token appears here after each data input, but
only when the interface is ready for further input. token

data

token

data
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Holding a
four-word record
and a
two-word record.

becord Store
record queue

input interface output interface

elements FIFO X` bits wideYakg
req

dataIn
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akgE

req
akg
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end FIFO X1 bit wideYendijend endijend
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Lw cg Af   X1Y
Lw cg Df X2Y
Lw cg Cf X3Y

To scatter
kL1, L2, L3l cg A, D, C
use source sequence

Scatter via source sequence

token

data

token

data

A

DL
token

data

token

data

C
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T    cg A   X1Y
Cw cg Lf X6Y
Dw cg Lm X4Y
Aw cg Lm X2Y
L   cg D X3Y
L   cg C X/Y

To gather
kA, D, Cl cg L
scatter tokens

Scatter tokens to gather data

token

data

token

data

token

data

token

data

A

D L

T

C
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Uses of records
first wordsecond wordthird wordfourth word

first wordsecond wordthird wordfourth word

first wordsecond wordthird wordfourth word

first wordsecond wordthird word

LSD

read addresswrite addressloop count

MSD carry carrycarry

Horizontal - for multiple precision

Link :cA g DLink a A : DLink :cA g DLink a A : D

Horizontal - for loop variables

Vertical - to compare and select
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Fetch SHIP
*"-e::token

T" 1;e Be1C; #eC;3-i)#

C"<e:3g*e)I-::code.agDesc
E;iC;::any

code bag descriptor

do always
length one c unconditional

length two c boolean

length three c choice

do IF DcTbUE

do IF Vg0

do IF DcFALSE

do IF Vc0do IF Vm0

first code bag descriptor

first code bag descriptor

second code bag descriptor

second code bag descriptorthird code bag descriptor
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Memory write SHIP

first start addresssecond start addressthird start addressfourth start address

first end addressn1second end addressn1third end addressn1fourth end addressn1

?<<re))I-::pointer

?<<re))I-

?<<re))Ou1

?C/?<<?1I-::token
?<<re))Ou1::pointer
?C/?1Ou1::tokenrecStorerecStore

*313I-::int
?C/*313?1I-::token

recStore

fourth
data

third
data

second
data

first
data

start addresses end addresses

records to write

M
EM

O
RH
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Memory read SHIP

first start addresssecond start addressthird start addressfourth start address

first end addresssecond end addressthird end addressfourth end address

?<<re))I-

?<<re))Ou1

fourth
data

third
data

second
data

first
data

*313Ou1::any
?C/?1Ou1::tokenrecStorerecStore

?<<re))I-::int
start addresses

end addresses records read
?C/?1I-::token

recStore

M
EM

O
RH
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Adder SHIP

first value Asecond value Athird value Afourth value A

first value Dsecond value Dthird value Dfourth value D

first commandsecond commandthird commandfourth command

C"##3-<I-::int
?C/C"#I-::token

*313Ou1::int
?C/?1Ou1::tokenrecStore recStore

*313:i-::int
?C/*313:::token

recStore

*313?i-::int

Ii-/Ou1::boolean

Ii-/I-

Ii-/ JK ? L :Ii-/ M ? J :Ii-/ M ? J :Ii-/ M ? J :Se4eC1i"-

?N:O
Ii-/JKC3rr>

?N:NIi-/O
Ii-/JKC3rr>

?N:NIi-/O
Ii-/JKC3rr>

?N:NIi-/O
Ii-/JKC3rr>

Mu41i,4e
,reCi)i"-

Ii-/ P 1" 2Ii-/ 2 1" RIi-/ R 1" SIi-/Ou1

Ii-/I-::boolean

?C/*313?::token
recStore

?*
*E

R
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N3#e Ou1,u1 U)e IINA VIi-W B"r Se1 IINA VI"u1W 1"
Add A n D ignore, carry in Lin, 0, carry, sign, overflow
Subtract A - D ignore, carry in Lin, 0, carry, sign, overflow
Copy A A ignore Lin, 0, sign
Copy D D ignore Lin, 0, sign
Select LinaA:D select, jselect Lin, 0, sign of selected
`egate A - A ignore, carry in Lin, 0, carry, sign, overflow
`egate D - D ignore, carry in Lin, 0, carry, sign, overflow
Magnitude A o A o ignore, carry in Lin, 0, carry, old sign
Magnitude D o D o ignore, carry in Lin, 0, carry, old sign
Larger maxXA,DY ignore, carry in Lin, 0, carry, AgD
Smaller minXA,DY ignore, carry in Lin, 0, carry, AmD
Increment A A n 1 ignore, carry in Lin, 0, carry, sign, overflow
Increment D D n 1 ignore, carry in Lin, 0, carry, sign, overflow

Adder SHIP commands
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Ditwise SHIP

C"##3-<I-::int
?C/C"#I-::token

*313Ou1::int
?C/?1Ou1::tokenrecStorerecStore

recStore

recStore*313I-::int
?C/*313I-::token

recStore
T
H
R
E
E
 

I
U
T
S

first value Asecond value Athird value Afourth value A

first value Dsecond value Dthird value Dfourth value D

first value Csecond value Cthird value Cfourth value C

first commandsecond commandthird commandfourth command
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Shift p rotate SHIP

SabcdefghijkL SabcdefghijkL
0Sabcdefghijk abcdefghijkL0
SSabcdefghijk abcdefghijkLL
LSabcdefghijk

Start with
Shift

Sign extend
Rotate abcdefghijkLS

C"##3-<I-::int
?C/C"#I-::token

*313Ou1::int
?C/?1Ou1::token

recStore recStore

recStore*313I-::int

Ii-/I-::boolean Ii-/Ou1::boolean

?C/?1I-::token

SabcdefghijkL X
0Sabcdefghijk L
SSabcdefghijk L
XSabcdefghijk L

SHIFTER
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N3#e Ou1,u1 U)e IINA VIi-W B"r Se1 IINA VI"u1W 1"
Copy A ignore Lin, 0, 1, sign
Shift left A mm 1 ignore, carry, extend Lin, 0, 1, old sign
Shift right A gg 1 ignore, sign in, extend Lin, 0, 1, old LSD
botate left circular ignore Lin, 0, 1, old sign
botate right circular ignore Lin, 0, 1, old LSD
botate left wilink as `n1 bits rotate in Lin, 0, 1, old sign
botate right willink as `n1 bits rotate in Lin, 0, 1, old LSD
Select left shift Lina Amm1:A shift control Lin, 0, 1, old sign
Select right shift Lina Agg1:A shift control Lin, 0, 1, old LSD

Shift and botate


