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sir <- function(t, y, p) {

S <- y[[1L]]
I <- y[[2L]]

R <- y[[3L]]
beta <- p$beta

gamma <- p$gamma

list(c(-beta * S " I / N,
beta * S * I /| N - gamma * I,
gamma = I))

}

deSolve::ode(t, y, sir)



sir <- function(t, y, p) {

S <- y[[1L]]
I <- y[[2L]]

R <- y[[3L]]
beta <- p$beta

gamma <- p$gamma

list(c(-beta * S " I / N, *
beta * S * I /| N - gamma * I,
gamma * I))



sir <- function(t, y, p) {
S <- y[1:10]
I <- y[11:20]
R <- y[21:30]



sir <- function(t, y, p) {
with(as.list(y, p), {
list(c(-beta * S * I [/ N,
beta * S " I / N - gamma * I,
gamma * I))



static double parms|[2];

void initmod(void (* odeparms) (int *, double *)) {
int N = 2;
odeparms (&N, parms);

}

void sir(int “n, double *t, double *y, double *dydt, double “yout, int “ip) {
double beta = parms|[0];
double gamma = parms|1]:

double S = y[0];
double I = y[1];
double R = y[2]:;
double N =S + I + R

dydt[0] = -beta * S " I [/ N;
dydt[1] <- beta * S * I / N
dydt[2] <- gamma * I;

- gamma ~ I;



static double parms[2]:

void initmod(void (* odeparms) (int *, double *)) {
int N = 2;
odeparms (&N, parms);

}

void sir(int “n, double *t, double *y, double *dydt, double “yout, int “ip) {
double beta = parms|[0];
double gamma = parms|1];

double S = y[0]:

double I = y[1];

double R = y[2];

double N =S + I + R:

dydt[0] = -beta * S " I [/ N;

dydt[1] <- beta * S "I / N - gamma " I;

dydt[2] <- gamma * I;



static double parms|[2];

void initmod(void (* odeparms) (int *, double *)) {
int N = 2;
odeparms (&N, parms);

}

void sir(int “n, double *t, double *y, double *dydt, double “yout, int “ip) {
double beta = parms|[0];
double gamma = parms|1]:

double S = y[0]:
double I = y[1];
double R = y[2]:;
double N =S + I + R

dydt[0] = -beta * S " I / N;
dydt[1] <- beta * S * I / N
dydt[2] <- gamma * I;

- gamma * I;
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sir <- odin::odin(({
deriv(S) <- -beta * S "I / N
deriv(I) <- beta " S "I / N - gamma "~ I
deriv(R) <- gamma * I

initial(S) <- 1000
initial(I) <- 1
0,

initial(R) «<-

N<-S + I + R

beta <- usexr(0.2)
gamma <- user(0.1)



sir <- odin::odin(({

beta <- user(0.2)
gamma <- user(0.1)

})

model <- six(beta = 0.5,
gamma = 0.9)




sir <- odin::odin({

beta <- user(0.2)
gamma <- user(0.1)

})

model <- sir(beta = 0.5,
gamma = 0.9)

t <- seq(0, 50, length.out
y <- model$run(t)

101)




Code is data

deriv(I) <- beta * S "I / N - gamma " I




Code is data

deriv(I) <- beta * S "I / N - gamma " I

list(<-,
list(dexiv, I),
list(-,
list(*, beta, list(*, S, list(/, I, N)))
list(*, gamma, I)))



Code is data

deriv(I) <- beta * S "I / N - gamma " I

(¢<- (dexriv I) (- (" beta (* S (/ I N))) (* gamma I)))



Code is data

deriv(I) <- beta * S "I / N - gamma " I

(¢<- (dexriv I) (- (" beta (* S (/ I N))) (* gamma I)))
dydt[1] = beta * S * I / (double) N -

gamma = I;



Rewrite rules

x"y => pow(x, y)
log(a, b) => log(a) / log(b)

min(a, b, ¢, d) => min(a, min(b, min(c, d)))
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sir <- odin::odin(({
deriv(S) <- -beta * S "I / N
deriv(I) <- beta " S "I / N - gamma "~ I
deriv(R) <- gamma * I

initial(S) <- 1000
initial(I) <- 1
0,

initial(R) «<-

N<-S + I + R

beta <- usexr(0.2)
gamma <- user(0.1)



sir <- odin::odin(({
deriv(S) <- -beta " S " I / N
deriv(I) <- beta " S "I /[ N - gamma "~ I
deriv(R) <- gamma * I

initial(S) <- 1000
initial(I) <- 1
0,

initial(R) «<-

N<--S + 1+ R

beta <- usexr(0.2)
gamma <- user(0.1)
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sir <- odin::odin({
deriv(S) <- -new_1infections
deriv(E) <- new_infections - lag_infections
deriv(I) <- lag_infections - gamma * I
deriv(R) <- gamma * I

latency <- 14
new infections <- beta * S * I / N
lag_infections <- delay(new_infections, Llatency)

initial(S) <- 1000
initial(E) «<- ©
initial(I) <- 1
initial(R) «<- ©

beta <- 0.2
gamma <- 0.1

})



void odin_rhs(odin_internal® internal, double t, double * state, double * dstatedt, double * output) {

double S = state[0];
double I = state[2];
double R = state[3];

dstatedt[3] = internal->gamma * I;
/] delay block for lag_infections
double lag_infections;
{
const double t_true = t:
const double t = t_true - internal->latency;
double S:
double I:
double R:
if (t <= internal->initial_t) {

S = internal->1initi1al_S:
I = internal->initial_I;
R = internal->initial_R;

} else {

lagvalue(t, internal->odin_use_dde, internal->delay_index_lag_infections,
internal->dim_delay_lag_infections, internal->delay_state_lag_infections);

S = internal->delay_state_lag_infections[0];
I = internal->delay_state_lag_infections[1]:
R = internal->delay_state_lag_infections|[2]:

}
double N =S + I + R:

double new_infections = internal->beta * S * I / (double) N;
lag_infections = new_infections;

}

double N =S + I + R:

dstatedt[2] = lag_infections - internal->gamma * I;

double new_infections = internal->beta * S * I / (double) N;

dstatedt[1] new_infections - lag_infections;

dstatedt[0] - (new_infections);



Automatic arrays

yl, 1 = al[i] + b[]]

for (int 1 = 1; 1 <= internal->dim_y_1; ++1i) {
for (int j = 1; j <= internal->dim_y_2; ++3j) ({
internal->y[1i - 1 + internal->dim_y_1 * (3 - 1)] =
intexrnal->af[i - 1] + internal->b[j - 1]:



odin ring deSolve

dde
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cinterpolate



odin jsonvalidate jsonlite ring deSolve

dde

R6

cinterpolate




odin jsonvalidate jsonlite ring deSolve

dde

R6

cinterpolate




odin editor | e 0 Q interact ? Help

Model name Upload model file

No file selected

deriv(S) <- Births - b * S - beta * S * I / N + delta * R
deriv(I) <- beta * S * I / N - (b + sigma) * I
deriv(R) <- sigma * I - b * R - delta * R

model

A

A

initial(S) <- N - I0
initial(I) <- I8
initial(R) <- 6

Births <- N / 75
b<-1/75

N <- le7

I0 <- user(1)
beta <- user(24)
sigma <- 12
delta <- 1/ 5

b e ek e ek ek el
UM EBEWNEFE DWW B WM -

£: Compile m Vv Validate

| Auto validate

Write odin code

Write code in this editor and press “Compile™ and the odin model will be created! A new tab will be
opened corresponding to the title of your model. If the tab exists then the previous version will be
replaced without warning

Key bits to remember

deriv(X) <-

Specifies that X is a variable will change over time, but that we can only describe X in terms of
its rates of change. Every deriv() call must be paired with an initial() call that describes
the initial conditions

initial(X) <-

The code here looks like R but is not R. Not everything will work

Validating the code

Select auto validate to validate as you type. This may get annoying and/or slow.




odin

https://cran.r-project.org/package=odin
https://richfitz.github.10/0din


https://cran.r-project.org/package=odin
https://richfitz.github.io/odin
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#include <R.h> setAttrib(contents, R_NamesSymbol, nms); }

#include <Rmath.h> UNPROTECT(2) ; int user_get_scalar_int(SEXP user, const char *"name,
#include <Rinternals.h> return contents; int default_value, double min, double max) {
#include <stdbool.h> } int ret = default_value;
#include <R_ext/Rdynload.h> SEXP odin_set_user(SEXP internal_p, SEXP user) ({ SEXP el = user_list_element(user, name);
typedef struct odin_internal { odin_internal *internal = odin_get_internal(internal_p, 1); if (el != R_Nilvalue) {
double beta; internal->beta = user_get_scalar_double(user, "beta"”, internal->beta, NA_REAL, NA_REAL); if (length(el) != 1) {
double gamma; internal->gamma = user_get_scalar_double(user, "gamma", internal->gamma, NA_REAL, NA_REAL); Rf_error("Expected scalar integer for %d", name);
double initial_I; return R_NilValue; }
double initial_R; } if (TYPEOF(el) == REALSXP) {
double initial_S; SEXP odin_metadata(SEXP internal_p) { double tmp = REAL(el)[0];
} odin_intezrnal; odin_internal *internal = odin_get_internal(internal_p, 1); if (fabs(tmp - round(tmp)) > 2e-8) {
odin_internal® odin_get_internal (SEXP internal_p, int closed_errorx); SEXP ret = PROTECT(allocVectox(VECSXP, 4)); Rf_error("Expected '%s' to be integer-like", name);
static void odin_finalise(SEXP internal_p); SEXP nms = PROTECT(allocVectox(STRSXP, 4)); }
SEXP odin_create(SEXP user); SET_STRING_ELT(nms, 0, mkChar("variable_oxdex")); }
void odin_initmod_desolve(void(* odeparms) (int *, double *)); SET_STRING_ELT(nms, 1, mkChar("output_oxder")); ret = INTEGER(coerceVectox(el, INTSXP))[@];
SEXP odin_contents(SEXP internal_p); SET_STRING_ELT(nms, 2, mkChar("n_out")); }
SEXP odin_set_user(SEXP internal_p, SEXP user); SET_STRING_ELT(nms, 3, mkChar("interpolate_t")); if (ret == NA_INTEGER) {
SEXP odin_metadata(SEXP internal_p); setAttrib(ret, R_NamesSymbol, nms); Rf_errox("Expected a value for '%s'", name);
SEXP odin_initial_conditions(SEXP internal_p, SEXP t_ptr); SEXP variable_length = PROTECT(allocVector(VECSXP, 3)); }
void odin_rhs(odin_internal” internal, double t, double * state, double * dstatedt, double * output); SEXP variable_names = PROTECT(allocVectox(STRSXP, 3)); user_check_values_int(&ret, 1, min, max, name);
void odin_rhs_dde(size_t neq, double t, double * state, double * dstatedt, void * internal); setAttrib(variable_length, R_NamesSymbol, variable_names); return ret;
void odin_rhs_desolve(int * neq, double * t, double * state, double * dstatedt, double * output, int * np); SET_VECTOR_ELT(variable_length, 0, R_NilValue); }
SEXP odin_rhs_xr(SEXP internal_p, SEXP t, SEXP state); SET_VECTOR_ELT(variable_length, 1, R_NilValue); void user_check_values_double(double * value, size_t len,
double user_get_scalar_double(SEXP user, const char *name, SET_VECTOR_ELT(variable_length, 2, R_NilValue); double min, double max, const char *name) {
double default_value, double min, double max); SET_STRING_ELT(variable_names, 0, mkChax("S")); for (size_t i = 0; i < len; ++i) {
int user_get_scalar_int (SEXP user, const char *name, SET_STRING_ELT(variable_names, 1, mkChar("I")); if (ISNA(value[i])) {
int default_value, double min, double max); SET_STRING_ELT(variable_names, 2, mkChax("R")); Rf_errox("'%s' must not contain any NA values", name);
void user_check_values_double(double * value, size_t len, SET_VECTOR_ELT(xet, O, variable_length); }
double min, double max, const char *name); UNPROTECT(2) ; }
void user_check_values_int(int * value, size_t len, SET_VECTOR_ELT(xet, 1, R_NilValue); if (min != NA_REAL) ({
double min, double max, const char *name); SET_VECTOR_ELT(xet, 2, ScalarIntegex(0)); for (size_t 1 = 0; i < len; ++i) {
void user_check_values(SEXP value, double min, double max, UNPROTECT(2) ; if (value[i] < min) {
const char *name); return ret; Rf_errox("Expected '%s' to be at least %g", name, min);
SEXP user_list_element (SEXP list, const char *name); } }
odin_internal® odin_get_internal (SEXP internal_p, int closed_error) ({ SEXP odin_initial_conditions(SEXP internal_p, SEXP t_ptr) ({ }
odin_internal *internal = NULL; odin_internal *internal = odin_get_internal(internal_p, 1);
if (TYPEOF(internal_p) != EXTPTRSXP) { SEXP r_state = PROTECT(allocVector(REALSXP, 3)); if (max != NA_REAL) ({
Rf_erroxr("Expected an external pointer"); double * state = REAL(r_state); for (size_t 1 = 0; i < len; ++i) {
state[0] = internal->initial_S; if (value[i] > max) {
internal = (odin_internal®) R_ExternalPtrAddr(internal_p); state[1] = internal->initial_I; Rf_error("Expected '%s' to be at most %g", name, max);
if (!internal && closed_error) ({ state[2] = internal->initial_R; }
Rf_errox("Pointer has been invalidated"); UNPROTECT (1) ; H
} return r_state; }
return intexnal;
void odin_rhs(odin_internal” internal, double t, double * state, double * dstatedt, double * output) { void user_check_values_int(int * value, size_t len,
void odin_finalise(SEXP internal_p) ({ double S = state[0]; double min, double max, const char *name) {
odin_internal *internal = odin_get_internal(internal_p, 0); double I = state[l]; for (size_t 1 = 0; i < len; ++i) {
if (intexnal_p) { double R = state[2]; if (ISNA(value[i]))
Free(internal); dstatedt[2] = internal->gamma * I; Rf_exrrox("'#s' must not contain any NA values"”, name);
R_ClearExternalPtx(intexnal_p); double N = S + I + R; H
} dstatedt[1] = internal->beta * S * I / (double) N - internal->gamma * I;
} dstatedt[@] = -(internal->beta) * S * I / (double) N; if (min != NA_REAL) ({
SEXP odin_create(SEXP user) { } for (size_t 1 = 0; i < len; ++i) {
odin_internal *internal = (odin_internal®) Calloc(1, odin_internal); void odin_rhs_dde(size_t neq, double t, double * state, double * dstatedt, void * internal) ({ if (value[i] < min) {
internal->initial_I = 1; odin_rhs((odin_internal®)internal, t, state, dstatedt, NULL); Rf_errox("Expected '%s' to be at least %g", name, min);
internal->initial_R = 0; } }
internal->initial_S = 1000; void odin_rhs_desolve(int * neq, double * t, double * state, double * dstatedt, double * output, int * np) { }
internal->beta = 0.20000000000000001 ; odin_rhs(odin_internal_ds, *t, state, dstatedt, output); }
internal->gamma = 0.10000000000000001 ; } if (max != NA_REAL) ({
SEXP ptr = PROTECT(R_MakeExternalPtx(internal, R_NilValue, R_NilValue)); SEXP odin_rxhs_x(SEXP intexnal_p, SEXP t, SEXP state) ({ for (size_t 1 = 0; i < len; ++i) {
R_RegisterCFinalizer(ptr, odin_finalise); SEXP dstatedt = PROTECT(allocVectox(REALSXP, LENGTH(state))); if (value[i] > max) {
UNPROTECT (1) ; odin_internal *internal = odin_get_internal(internal_p, 1); Rf_error("Expected '%s' to be at most %g", name, max);
return ptr; double *output = NULL; }
} odin_rhs(internal, REAL(t)[0], REAL(state), REAL(dstatedt), output); }
static odin_internal *odin_internal_ds; UNPROTECT (1) ; }
void odin_initmod_desolve(void(* odeparms) (int *, double *)) { return dstatedt; }
static DL_FUNC get_desolve_gparms = NULL; } void user_check_values(SEXP value, double min, double max,
if (get_desolve_gparms == NULL) { double user_get_scalar_double(SEXP user, const char *name, const char "name) {
get_desolve_gparms = double default_value, double min, double max) { size_t len = (size_t)length(value);
R_GetCCallable("deSolve", "get_deSolve_gparms"); double ret = default_value; if (TYPEOF(value) == INTSXP) {
} SEXP el = user_list_element(user, name); user_check_values_int (INTEGER(value), len, min, max, name);
odin_internal_ds = odin_get_internal(get_desolve_gparms(), 1); if (el != R_Nilvalue) { } else {
} if (length(el) !'= 1) { user_check_values_double(REAL(value), len, min, max, name);
SEXP odin_contents(SEXP internal_p) { Rf_errox("Expected a scalar numeric for '%s'", name); }
odin_internal *internal = odin_get_internal(internal_p, 1); } }
SEXP contents = PROTECT(allocVector(VECSXP, 5)); if (TYPEOF(el) == REALSXP) { SEXP user_list_element(SEXP list, const char *name) {
SET_VECTOR_ELT (contents, 0, ScalarReal(internal->beta)); ret = REAL(el)[0]; SEXP ret = R_NilValue, names = getAttrib(list, R_NamesSymbol);
SET_VECTOR_ELT (contents, 1, ScalarReal(internal->gamma)); } else if (TYPEOF(el) == INTSXP) { for (int i = 0; i < length(list); ++i) {
SET_VECTOR_ELT (contents, 2, ScalarReal(internal->initial_I)); ret = INTEGER(el) [0]; if (stxcmp (CHAR(STRING_ELT (names, 1i)), name) == 0) {
SET_VECTOR_ELT(contents, 3, ScalarReal(internal->initial_R)); } else { ret = VECTOR_ELT(list, 1i);
SET_VECTOR_ELT (contents, 4, ScalarReal(internal->initial_S)); Rf_errox("Expected a numeric value for %s", name); break;
SEXP nms = PROTECT(allocVectox(STRSXP, 5)); } }
SET_STRING_ELT (nms, @, mkChar("beta")); } }
SET_STRING_ELT(nms, 1, mkChar("gamma")) if (ISNA(ret)) { return ret;

1 :
SET_STRING_ELT (nms, 2, mkChar("initial_I"));
SET_STRING_ELT (nms, 3, mkChar("initial_R"));
SET_STRING_ELT (nms, 4, mkChar("initial_s"));

Rf_erroxr("Expected a value for '%s'", name); }

user_check_values_double(&ret, 1, min, max, name);
return ret;



